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18*5 579 

Klectric- light  c-trcults  (2  figs.),  123,  124;  showing  use  of 

4torag<--batlerle«  In,  388;  multiple-wire  systems     .     .     .  477 

Equatorial  cuude  at  the  Paris  observatory 102 

Fish-Hawk,  hoisting  and  reeling  engine  of  the  U.  9.  flsb- 

commission  steamer,  147;  forward  deck  of  the      .    .    .  147 

Fly's  foot  (3  ftgs.) 219 

«>em -engraving,  the  White  donul-englnc  applicable  to    .     .  100 

Globlrerina  and  Orbulina 171 

(irand  Canon,  diagram  showing  erosion  of,  64;  at  the  foot 

of  the  Toroweap opposite  08 

<tret-lyV  party,  map  showing  points  visited  by 90 

Hallauer,  Octave,  portrait  and  signature  of 307 

Heavens,  map  of  tne opposite  680 

HochstHter,  Ferdinand  Ton,  portrait  and  signature  or      .    ,  471 

HOtel  des  Xeucbfttelols 360 

Hudson  Strait,  map  of  the  north-westent  shores  of     .    .    .  220 

Hyla  versicolor 38 

Igloo,  Implcmenu  of  the  (12  figs.) 82,83,84,85 

Indian  cbopping-stone 629 

iQMrcts,  swarming 79 

JoufTroy,  Marqui«  C*laude  de,  statue  of 300 

Kaaa-an  Bay.  Cape  Griadalt,  E.  V  N.  12  miles 561 

Korean  curios  (4  figs.) 173 

Kowak  River,  lee-cliffs  on 651 

Laboratory,  Harvard  physiological,  general  plan  of.  128; 
half-story  of,  129;  Interior  of,  130;  Interrupter-case  In, 

131 ;  respiration  apparatus  Id 132 

Laboatan  lake-beds  In  Humboldt  valley 65 

Lesley.  •!.  P..  portr&ltand  signature  of 191 

Maosrang  Pass,  overturned  fold  In  the 536 
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Mask,  Peruvian  burial 11 

McsogonUHus  chaetodon 338 

MicroHCope  for  class-room  demonstration 541 

Mill,  old  stone,  at  Newport 513 

Moraine  of  the  second  glacial  period,  general  map  of  the 

terminal 08 

Muscles,  apparatus  for  measuring  strength  of 621 

Nctschtlluk  Innuil  (5  figs.)  643,  544;  map  showing  distribu- 
tion of,  about  Adelaide  peninsula      ....     opposite    545 

Nicaragua  canal,  maps  of opposite    434 

Ocean,  bottom  of,  at  a  depth  of  1,500  metres,  104;  bottom 
of,  at  A  depth  of  1,200  metres,  170;  thermumetric  curves 
and  corresponding  depths  of  the,  172;  bed,  profile  of 

the,  traversed  by  tbc  Talisman 172 

Ojibwa  net-float,  628;  rat-arrow,  520;  weights 628 

PaleoKolc  rocks  In  Belgium,  restoration  of  a  distorted  region 

of 536 

Petals,  the  evolution  of 62 

Phonograph,  novel  form  of 124 

Photographic  drop-flbutter,  speed  of 454 

Plants,  rotation  experiments  on  germinating  (7  figs.)  .    .    51,  52 
Polar  station,  Danish  International,  at  Oodthaab,  Green- 
land     476 

Porcupine,  dredging  arrangements  at  the  stern  of  the  British 

ship 148 

Pothole  found  In  a  Pennsylvania  coal-mine 500 

Uana  sylvatlca 3$ 

llayleigb,  I^ord,  portrait  of 103 

Ileservuir  Butte,  showing  terracot  of  the  Bonneville  shore- 
lines     opposite      47 

Seal,  hooded  (5  figs.) 514,  515 

Belawlk  Lake,  entrance  to 553 

Selected  illustrations  from  contemporary  foreign  Journals : 
dlvlng-chamber  forsubmarlne  exploration;  Pic  duMldl, 
meteorolt>glcul  and  chemical  laboratory  on  (2  views) ; 
halo  seen  at  Paris,  March  25, 1884 ;  vertical  solar  ray  seen 
at  Paris,  March  20, 1SS4 ;  leaf-butterfly,  —  In  No.  80. 

Sella,  Qulntlno,  portrait  of 642 

•Sieve.  Verrlll's  cradle 404 

Solar  system,  chart  of 583 

Spider  towers,  burrowing  (3  figs.) 115 

Sudan  and  tlie  Nile,  map  of opposite    456 

Sun,  \iew  of,  prepared  by  the  Harvard  college  observatory, 
opposite  663;  spot  as  seen  June  30,  1883,  bHi;  spot  as 
seeu  July  2-'),  1883,  565;  and  planets,  relative  size  of. 
582 ;  dial,  novel  form  of,  51 ;  spots,  two  large  <4  figs.) .  460,  461 

Tangles,  VerHlI's  form  of '^8 

Telegraph  cables,  raising  of  (4  figs.) 439 

Tumiicraturc  curves,  showing  the  daily  and  annual  ranges 

for  various  places  in  the  United  .States 570 

Thermodynamics,  diagram  llluKtratlng  possible  exception 

to  second  law  of 

Thomson.  Sir  Wllliara,  portrait  of 431 

Thomson's  kinetic  theory  of  matter  (2  figs.) 205 

Thoughl-transfem-nce,  diagrams  (5  figs.) 41,  42 

Time,  diagram  showing  comparison  of  mean  with  solar,  at 
the  several  seasons  of  the  year,  580;  outline-map,  with 

dials  showing  standard  railway opposite    576 

Tornado,  June  17,  1882,  effect  of,  at  Grlnnell,  lo 573 

Tornadoes  of  Feb.  10,  1S83,  map  of  the  tracks  of     ...     .    572 
Tracks  of  fossil  elephant,  374;  resembling  the  Imprint  of 
human  feet,  274;  cross-section  of  Impression  of,  275; 

bird 275 

Trap,  Sigabee's  gravitating 228 

Trawl,  the  beam,  225;  the  Blake,  226;  wings,  227;  safety- 
books  for  attaching  beam,  to  the  drag-rope  .....    403 

Umbra  Hmi 337 

United  States,  map  showing  the  divisions  of  the  signal-ser- 
vice, of  standard  time,  and  the  moan  annual  isotherms 

In  the 596 

Well,  spouting  oil 04 

Wuriz,  Cbarlea  Adolph,  portrait  and  signature  of  .    ... 
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COMMENT  AND  CRITICISM. 

TnK  *  sundry  civil  bill,'  which  is  still  under 
difltctiesion  by  congress,  provides  $501,470 
for  the  coa&t-8un'ey ;  $244,500  for  the  fish- 
i^otninission ;  $50U«OUO  for  the  participation  by 
the  governmeDt  departments  in  the  industrial 
exposition  at  New  Orleans,  of  which  sum  onc- 

!  fifth  is  given  to  the  Smithsonian  institution, 
including  the  national  museum  and  the  fish- 
comiiiis^ioD  ;  $40,000  for  the  protection  and 
ituprovement  of  the  Yellowsione  national  park  ; 
I  ir,7,700  for  the  geological  survey  ;  $10,000  for 
Ihe  census  of  1880,  providing  for  its  close  in 
November  next;  $149,500  for  the  national  mu- 

i«t'um  ;  $55,000  for  the  Smithsonian  institution 
(oonstruution) ;  and  $808,038. GO  forth©  signal- 
servioe. 


It  also  disposes,  for  the  time,  of  the  ques- 
tion raised  concerning  the  coasl-sui'vey,  by 
providing  for  a  joint  commission  of  three  scn- 
stors  and  three  representatives,  to  **  consider 
the  present  organizations  of  the  signal-service, 
geological  survey,  coast  and  geodetic  survey, 
and  the  hydrographic  office  of  the  navy  depart- 
ment, with  the  view  to  secure  greater  efficiency 
Bod  economy  of  administration  of  the  public 
service  in  uid  bureaus,**  and  to  report  next 
T'-  r.    It  further  appropriates  seven  luin- 

i  I  !:irB  for  a  commission  of  scientific  men, 

to  b«  appointed  by  the  president,  ''to  inquire 
into  the  organization,  work,  expenses,  and 
T<-con»truetion  of  the  naval  observatory,  and 
to  report  to  congress  the  best  system  for  its 
fhtare  management/' 


for  the  reports  of  these  commisaioas.  Ou  the 
one  hand,  we  arc  to  have  a  commission  of 
men  oT  alfairs,  called  to  consider  the  mutual 
standing  of  several  different  govemmenl  bu- 
reaus, whose  work  is  more  or  less  inter-rclated  ; 
ou  the  other,  a  scientiQc  commission,  dealing 
with  u  purely  scientific  boreau  under  naval 
control,  but  the  vitalit}*  and  usefulness  of 
which  has  come,  with  rare  exceptions,  from 
men  drawn  from  the  ranks  of  civil  life.  Let 
ns  hoj)e  for  good  appointments,  that  these 
often-recurring  and  unseeml}'  antagonisms  be- 
tween dillcrent  departments  may  be  put  to  rest 
by  excellent  re[>orts  and  wise  adjustments.  To 
the  question  of  the  relations  of  the  army  and 
navy  to  scieuee,  we  may  again  recur.  We  may 
here  only  regret  that  it  was  not  arranged  that 
the  scientific  commission  should  be  taken  from 
names  recommended  to  the  president  by  the 
National  academv- 


We  fthidl  look  with  deep  interest  and  concern 

IftKti — xww. 


With  this  exception,  we  have  no  fault  to  find 
witli  another  provision  of  the  bill,  by  which, 
as  we  ho[>etI  last  week  would  be  the  case,  the 
appointment  of  two  additional  members  to  the 
meridian  conference  is  provided  for,  and  an 
appropriation  of  two  thousand  dollars  made  for 
the  expenses  of  the  commission ;  nor  with  a 
similar  provision  for  a  national  conference  of 
electricians,  in  connection  with  the  interna- 
tional electrical  exhibition  at  Thiladelphia,  for 
which  a  meagre  five  thousand  dollars  is  appro- 
priated, and  a  scientific  commission  authorized. 
The  more  closely  the  government  C4in  identify 
the  National  academy  with  its  scientific  under* 
takings  and  appointments »  the  more  confident 
we  shall  feel  that  neither  science  nor  oui*  coun- 
try will  be  belittled. 

TiiE  use  of  the  comma  as  an  instrument  for 
assisting  or  impeding  a  reader's  comprehen- 
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sioD  of  an  author's  meaning  is  neitlier  a  very 
important  nor  a  very  scientific  subject  of  dis- 
cussion. But  many  English  writers  of  scien- 
tific text-books  try  one's  patience  so  sorely 
and  so  wantonly  on  this  point,  that  it  seems 
proper  something  should  be  said  about  it.  The 
evil  to  which  we  refer  usually  takes  the  shape 
of  the  insertion  of  superfluous  commas,  which 
in  the  least  obnoxious  cases  are  annoying,  and 
In  many  cases  seriously  interfere  with  the 
sense.  These  violations  of  the  literary  code, 
of  minor  morals  are  so  abundant  in  any  work 
which  is  seriously  subject  to  them  at  all,  that 
it  is  not  necessary  to  go  outside  the  book  which 
happens  to  be  before  us  at  the  moment  for  as 
long  a  list  of  examples  as  might  be  desired. 
The  following  sentence  contains  three  un- 
pardonable commas,  the  fourth  alone  being 
rightly  used:  '^Thus  we  shall  suppose  that 
the  external  cause  of  the  cooling  determines 
always  the  state  of  the  very  thin  envelope,  in 

dv 
such  a  manner  that  the  value  of  -  -  which  re- 
da; 

suits  ftom  this  state,  is  proportional  to  the 
value  of  V,  corresponding  to  a;  —  X,  and  that 
the  constant  ratio   of  the    two  quantities  is 

—  «"     And  before  we  have  finished  a  page, 

we  come  upon  this:  '^  It  consists  in  finding 
the  value  of  v,  by  means  of  the  general  con- 
dition, and  the  two  special  conditions  to  which 
it  is  subject."  Here  the  insertion  of  the  first 
comma  seems  to  us  bad  enough,  but  this  may 
possibly  be  regarded  as  a  matter  of  taste ; 
that  of  the  second  is  an  inexcusable  error. 


The  September  meeting  of  the  mechanical 
section  (D)  of  the  American  association  for 
the  advancement  of  science,  at  Philadelphia, 
promises  well.  It  is  under  the  leadership  of 
a  chairman  whose  name  will  go  far  to  insure 
success ;  and  Professor  Thurston's  opening 
address  is  confidently  expected  to  be  a  paper 
of  much  interest.  The  circular  of  invitation, 
issued  by  the  committee,  has  been  sent  to  a 
large  number  of  engineers,  representing  the 
most  of  the  American  societies ;  and  it  has 
also  been  laid  before  them  ofllcially  through 


their  secretaries,  besides  being  published  in  a 
number  of  prominent  technical  journals.  The 
work  is  now  going  forward  of  interesting  the 
foreign  engineering  public  directly,  and  through 
their  societies  and  journals  ;  and  it  is  believed 
that  a  large  foreign  attendance  may  be  ex- 
pected. The  programme  is  also  being  made 
up,  and  contains  the  announcement  of  several 
important  papers. 

•  After  an  existence  of  eight  years,  the  New- 
York  state  survey  is  brought  to  a  close  by  the 
will  of  one  man.  Like  nearly  all  scientific 
work  done  in  this  country  under  state  patron- 
age, the  life  of  the  survey  hung  by  the  thread 
of  an  annual  appropriation.  The  usual  appro- 
priation of  $15,800  was  made  by  the  legisla- 
ture ;  but  the  item  was  vetoed  by  the  governor, 
who  thinks,  that,  **  after  an  expenditure  of  a 
sum  considerably  in  excess  of  a  hundred  thou- 
sand dollars,  very  little  seems  to  have  been 
done  of  practical  benefit  to  the  people,"  and 
who  says  that  he  is  '^  not  able  to  appreciate 
the  importance  of  the  elaborate,  slow,  and  ex- 
pensive survey  of  the  state  which  this  appro- 
priation is  intended  to  continue." 


As  Gov.  Cleveland  is  commonly  reported  to 
give  his  reasons  for  ofl^cial  action  with  perfect 
frankness,  it  is  evident  that  this  unfortunate 
close  of  the  sur\'ey  is  due  to  his  ignorance  of 
the  value  and  of  the  cost  of  geodetic  work. 
Had  he  urged  that  the  work  was  one  which 
should  be  undertaken  by  the  general  govern- 
ment rather  than  by  the  state,  he  would  have 
found  many  to  agree  with  him,  and,  at  most,  the 
question  would  have  been  one  of  policy ;  but, 
when  he  declares  that  he  is  *'  Of  the  opinion 
that  a  sufi3ciently  correct  and  exact  location  of 
boundary-lines  and  monuments  to  answer  every 
useful  purpose  could  be  conducted  ...  at  a 
comparatively  small  expense,"  it  is  plain  that 
his  '  opinion  '  on  such  a  topic  is  not  of  weight. 
Even  on  economic  grounds,  it  would  not  be 
difl3cult  to  show  that  the  exact  location  of  bases 
for  local  survey's  would,  in  time,  save  its  cost 
in  diminished  boundary  litigation. 
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CoMMETCCKUKNT  at   Harvard   last  year  was 
«■'  "  by  the  vigorous  speech  of   CImrles 

)  Ailams,  initiating  what   may  almoi>t 

bf*  called  R  national  discussion  of  the  Greek 
I.  This  year  the  subject  of  ^  academic 
•  is  brought  into  prominence  by  a  paper, 
|miilisUo«i  tu  Uie  .July  Century^  f^om  the  pen 
^of  Or.  Woolsey.  It  will  not  surprise  us  if  a 
ifrcti^sion  of  this  subji-ct,  begun  by  ona  who 
IS  beW  with  honor  the  post  of  president  of 
ale  college,  and  is  still  a  member  of  the 
free-giving  boani,  should  rim  for  the  next 
r4*]vf'  months^  and  draw  out  opinions  as 
"'diverse  as  those  lately  printed  on  the  compar- 
ative value  of  classical  and  scienti&c  studies. 
[o6t  of  Dr.  Woolsey's  article  is  historical, 
'^tb  iQcideuLal  references  to  his  own  opinions. 
Toward  the  close,  however,  be  makes  some 
ig^'^tions  with  respect  to  the  bestowal  of 
iQorary  fiegrees  which  are  worth  considera- 
tion. Ue  is  heartily*  op|)03ed  to  the  random 
iihoda  now  in  vo^ue  of  complimenting  men 
rho  are  accidentally  br<:>ught  forward.  He 
does  not  object  to  the  guarded  admission  of 
iveritorioiis  students  to  the  lower  academic 
'dogreefl  oatigd  honoring  when  they  have  l>cen 
prt'vonlcd  by  illness  or  poverty  IVom  attaining 
their  diplomas  in  a  regular  way;  and  in  cases 
of  rare  and  distinguished  merit  he  would  admit 
to  the  same  honors  ^*  discovcM'crs  of  important 
priodples  in  science,  who  had  had,  perhaps,  no 
pablic education  whatever." 


Bai  in  respect  to  what  are  now  bestoweil  as 
irary  titles  (the  degrees  of  LL.D.  and 
D.D.),  he  would  allow  any  graduate  to  prepare, 
by  the  study  of  years,  for  the  highest  degree 
vitlUn  his  reaclj,  whether  he  resides  within  the 
allege  or  not.  The  proficiency  of  each  can- 
(ididate  sboald  br  tested  by  rigid  examinations. 
lUB  a  atndeiit  of  Lnw  or  theology  might  first 
ike  a  baccalaurrat*'  tlegrce  in  either  of  tliese 
'f%u:nlties.  —  say,  four  yejirs  after  taking  his 
B.A.  dcj»rec,  —  and  eight  years  still  later  he 
'  rhlmsL'lfas  a  candidate  for  the  degree 
u.  .  ...r  of  laws  or  theology.  As  a  protec- 
tion against  the  confounding  of  titles  honorably 
won  with  those  bcslowcil  by  careless  or  feeble 


institutions,  Dr.  Woolsey  suggests  that  the  in- 
dication of  a  degree  shall  be  followed  by  the 
name  of  the  place  where  it  was  won.  We 
imagine  that'  it  will  amuse  some  readers,  and 
ama^e  some  others,  when  they  read  the  melan- 
choly statement,  matie  by  one  who  for  nearly 
forty  years  has  been  annually  creating  honor- 
ary doctors,  that  "  these  honorary  degrees  are 
l>estowed  on  no  evidence  of  thorough  learning  in 
theology  or  in  law,  and  thus  are  in  no  way  cer- 
tificates of  deserving  the  honore,  saving,  that,  for 
some  reason  or  other,  the  cor|K)ratiou  of  a  col- 
lege reganls  the  jx-rsou  thus  honored  as  a  man 
worthy  of  notice  beyond  most  of  his  fellows." 


Abolt  two  months  ago  we  urged  the  Mas- 
sachusetts legislature  to  be  slow  in  rejecting 
the  offer  of  the  U.S.  geological  survey  to 
prepare  at  divided  cost  a  topographical  map  of 
the  state.  We  are  glad  to  state  that  the  com- 
mittee on  expenditures,  in  whose  hantis  the 
matter  was  placed,  repoi*ted  favorably;  both 
houses  passed  the  resolve  sulimitted  ;  and  the 
governor  has  now  made  the  excellent  choice, 
as  commissioners,  of  Pres.  Francis  A.  Walker 
of  the  Massnchtisett*  institute  of  technologj-, 
Mr.  Henry  L.  Whiting  of  Tisbury,  and  Prof. 
N.  S.  Shaler  of  Harvard  college.  The  resolve 
appropriates  forty  thousand  dollars,  to  be  ex- 
tended over  at  least  three  years.  The  namee 
of  the  commissioners  are  a  guaranty  that  the 
interests  of  the  state  will  be  well  administered, 
and  that  the  suggestions  made  in  onr  columns 
will  not  be  lost  sight  of. 


LETTERS   TO   THE  EDITOR. 

,»,  Oorretpontt^ntM  are  reipuMted  to  be  qm  brl<f  at  pon»ibU^ 
Th4\ertUt'§  name  Uinatlcatetregutredaa  proof  q/ good /titth. 

Radiant  best. 

It  U  much  to  be  regrelle*!  that  a  math  em  Hti  cat 
physicist  of  the  stiihdlng  of  Mr.  Fltzpfrald  should. 
Ill  his  letter  pubiiBhed  In  your  issue  nf  Muy  Ifl.  conttne 
himself  to  w  cathedra  deliverances  upon  the  question 
at  ii^sue  between  ub,  instead  of  aUemptlTisitomedirccl 
detnnn<tratlon  upon  The  iM>hils  Involved,  as  I  had 
Buagest^'d  would  he  desirable.  Had  he  done  bo,  hs 
wu^ild  not,  I  am  sure,  have  fallen  into  the  cuHoub 
mistakes  which  he  emphafilzes  to  Rtrongly.  In 
default  of  the  desired  investigation  of  the  question  by 
Mr.  Fitzgerald,  1  hope  that  the  following  reasouUig 
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may  be  of  use  in  nrrlvlng  at  correct  concloaions  re- 
gartUng  this  mnUer. 

Let  z  and  z'  be  taken  as  the.  foci  of  a  seml-elllpsft, 
nyy'n't  whose  major  axis  is  »m' ;  and  let  the  ceccn- 
tricity  be  bo  sinallthal  ty  is  greater  U»an  \nn.'.  Make 
xz  =  nn'  =  '2nn,  Let  a  concave  rptlt'cting  surface 
be  snpposed  to  Iw  genernte^l  by  r«rulviiig  the  semi- 
ellipsn  through  nnylc^  of  +  jrr  and  —  irr  about  nn',* 
and  let  nn'  represent  a  screen  m  which  there  arc  equal 
small  circular  apertures  at  2  and  2';  let  there  be  also 
equAlajierturesalxandx'  ;  and.  In  addltinn,  let  there 
be  apertures  at  yj  and  y'  no  larger  tlian  will  permit  the 
pas^8«e  of  cylindrical  i^cnms  from  the  apertures  at  z 
and  t  respectively. 

At  first  lei  the  apertures  x  and  z'  alone  be  open,  and 
remain  so  until  the  spherical  front  of  the  wave-sur- 
face radiating  from  x  has  reached  m,  and  a  second 
wave- front  of  equal  radius,  zV,  haa  lasned  from  r'.  A 
part  of  this  hitter  wave  has,  at  llie  conclusion  of  this 
mierval.  been  reflected  from  the  eonfiive  mirror  to- 
wards the  focus  z.  Let  the  apertures  at  x  and  zf  be 
then  closed. 


Next  let  tlie  aperture  at  ^  be  opened  at  the  instant 
when  the  beams  along  xy  and  t^y  reach  y^  and  be 
closed  as  soon  as  tliey  have  passed  through  y.  They 
will  pass  through  sirnuUaneoiisly.  since  xy  =  t'y. 

Furtlier,  let  the  apertures  i  and  x'  be  o|>ened  when 
the  beam  along  xy  reaches  z.  and  lei  them  hv.  closed 
OS  soon  as  it  has  passed  tbrr»ugh  x.  The  ravs  ra<liated 
from  z\  which  were  reflected  from  the  conciive  mirror, 
will  be  bruuuhl  tu  a  f(.K;us  at  z,  and  pass  through  that 
aperture  slnuiltanenusly  witli  the  beam  in  the  direc- 
tion xy;  for,  by  the  properties  of  the  ellipse,  the  total 
distAncc  traversed  by  any  such  ray  is  equal  to  nn' 
=  xz:  hence  the  wave-fronts,  starring  from  x  and  a' 
at  the  same  instant,  will  reach  z  simultaneously. 

We  have  now  to  consider  what  occurs  at  each  of 
the  ai>erturefl  y  atid  z  during  the  interval  while  tliey 
are  open. 

Wldle  y  la  open,  a  beam  from  i,  of  length  xm,  passes 
through  it  toward  B^  and  a  beam  from  1',  of  equal 
cross-section  and  length,  passes  through  it  ;iway  from 
J7.  These  beams  are  of  equal  cross-section,  because 
the  tangent  at  y  makes  equal  angles  with  the  focal 
radii  zv  and  z'y.  But  these  beams  are  not  uf  equal 
Intensity  in  case  A  and  H  arc  of  equal  temiwrature, 
because  any  plane  ajwrture.  such  as  that  at  z',  does 
not  radiate  equally  in  all  directions.  The  intensity  of 
theradiAtion  diminislw'S,  ;iccording  to  tlie  well-known 
law,  as  the  cosine  of  the  angle  between  the  direction 
of  the  ray  and  the  normal;  i.e.,  the  intensity  is  less 
In  the  i-atlo  of  cos  yz'y'  to  unity:  hence  less  heat  has 
escaped  at  y  than  lm»  parsed  through  y  toward  B  in 
the  ratio  just  mentioned. 

Now  lu  tu  the  qunnlllies  of  beat  passing  through 


the  aperture  z.  Let  us  for  deflniteness  take  the  body 
/<  to  be  common  air,  enclosed  In  a  capacious  vessel 
whose  interior  walls  are  perfectly  black.  Such  being 
the  ease,  whatever  be  the  intensity  of  the  ray  re- 
ceived through  z  in  any  given  direction,  the  intensity 
of  the  rav  simultanfously  emitted  through  z  will 
depend  only  upon  the  previous  temperature  of  B,  or, 
at  most,  only  infinite!«Inuilly  upon  llie  intensity  of  the 
ray  received.  Huch  being  the  fact,  the  beam  emitted 
from  £  In  the  direction  of  y'  has  the  same  intensity 
as  that  previouslv  emitted  from  z'  towards]/.  But 
the  beam  which  U  received  at  z  by  reflection  from 
y'  has  a  very  difterent  intensity  from  this,  for  It  ii 
the  beam  which  was  ori;;;inally  radiated  from  r'  to- 
wards y. 

When,  therefore,  Mr.  Fitxgerald  says,  that, "  if  heal 
can  gi>  into  U  hi  the  direction  y'Zt  there  would  be  an 
escape  of  heat  from  B  In  the  direction  ty'  as  well  as 
in  the  direction  zj/,  and  so,  to  the  two  quantities  of 
heat  coming  into  B,  ihere  would  escape  two  equal 
quantities,"  I  feel  that  either  be  has  made  a  mislakt;. 
or  he  presumes  upon  the  Ignorance  of  the  reader; 
and.  to  use  his  own  inimitable  emphasis,  I  may  say 
that  I  am  sure  no  American  or  other  scientiflc  man 
agrees  with  him;  and  1  think  I  am  juslifled  in  adding 
that  no  Irishman  will  agree  with  liini  either,  includ- 
ing his  own  i>etter  self.  To  make  thU  point  still 
more  evident,  we  have  only  to  consider  what  occurs 
when  thf  concave  semi-elIii>soidal  reflector  without 
apertures  at  {/  and  y'  is  used  to  transmit  radiations 
altern&tely  between  z  and  ar".  First  let  z  be  opened 
during  nn  Interval  such  that  rays  of  a  length  ^  nn'are 
emitted;  then  let  Imth  z  and  z'  be  closed  ?or  an  equal 
interval;  next  let  t'  be  opened  for  an  equal  interval. 
During  this  third  [nterv.al,  equal  quantities  of  heat 
pass  through  z'.  towards  and  away  from  B  ;  but  Is  Mr. 
Fitzgerald  now  ready  to  re-aflirm  his  untenable  propo- 
sition that  the  quaniltles  of  heat  received  and  lost  In 
any  arbitrary  direction  are  equal?  Whether  he  is 
willing  to  dr^  so  or  not,  tli'^se  quantities  are  not  in 
genernl  equal,  his  hasty  iiflirniation  of  their  equality 
to  the  contrary  notwithstanding. 

In  close  connection  with  this,  it  Is  pertinent  to  in- 
quire once  more  \<\\\\  difference  there  is  between  the 
equal  quantities  of  etiergy  which  B  has  simultane- 
ously emitted  from  and  received  through  z\  The 
kind  of  energy  we  call  heat  exists  In  two  forms, — 
radiant  and  non-radiant;  the  latter  is  often  regarded 
as  identical  wirh  molecular  agitation.  Itadiant  heat 
may  be  totally  reflectisd  regularly,  as  light  is  by  a  per- 
fect reflector;  it  may  be  totally  reflectetl  irregularly, 
as  light  is  at  a  white  surface;  It  may  be  wholly  ab- 
sorbed, and  the  energy  conducted  or  mdiateil  away 
with  a  different  wave-lengili.  as  tiifht  is  at  a  black 
surface;  it  may  be  wholly  transmitted,  as  light  is  by 
a  transparent  substance:  or  there  may  be  any  com- 
bination of  these.  It  is  sufilcient  for  our  purpose  lo 
suppose  that  the  constitution  of  the  body  B  Is  such 
that  regular  rertecti«in  does  not  occur  at  its  surface, 
and  that  tlic  absorption  of  the  r\v^  entering  it  takes 
place  in  lis  interior,  as  in  a  partially  or  completelv 
transparent  substance  enclosed  in  a  black  vessel. 
Now,  when  the  rays  have  been  absorbed,  as  they 
must  bo  under  such  circumstances  before  they  can 
be  rarliated  away  from  /f,  their  enemy  exiJ-ts  in  the 
non-ra<1iant  form.  I  have  stateil  tn  my  previous  let- 
ter, that,  'lifter  tlie  energy  reaches  7i,  the  path  by 
which  it  has  arrived  is  of  no  consequence,"  and  that 
the  direction  which  the  rays  may  have  had  In  coming 
to  B  Is  Immaterial  to  the  question  under  discussion. 
I  stand  ready  to  re-affirm  this  proiM>»Ition,  and  now 
do  so.  Mr.  Fite^oralil  evidently  regards  this  state- 
ment as  so  unicieulitic  as  to  merit  no   reply  what- 
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i<lent  piece  of  stupidity  as 

ii  usele&s. 

^r,   j  i.ti;r:ii,ii   i  iiirn  I  ■buys  that  PmfMsor  Wood 

lUM  polnKei)  out  my  nii-itnkf«.     i^  he  willins:  to  say 

wUat  liaMakcs?     1  am  convinced  tliat  Mr.  FiizgeraW 

•  ;  tfad  iu»y  criticism  by  Professor  Wood  which 

"S  to  indnrsc;  but.  since  he  hsxs  himself 

fiMU'j  i»-^so  criticl5ras,  I  now  asic   Mr. 

Flt^*-  tiich  of  Professor  Wood's  posi- 

t^"'^'  i.-- .<'j;ard5M  sound.     1  do  not  l>elieve 


aal. 

aMtJtli; 


19  unabJL'  to  find  any  excuse  for  me 

'  the  Idea  of  a  pencil  of  rays  of  in- 

tM)t<Mw  it  he  that  I  hnve  overlooked 

such  ii  pencil  is  infinltosj- 

(liat    the  excuse  rind  the 

y  i^rratultous  on  his  part, 


•ad  oot  inftectirdiiuc^  with  tlic*  facts.  In  the  algebraic 
itiTCfttipRtlun  made  in  tlie  original  paper,  as  well  as  in 
that  given  above,  the.  angle  is  not  assumed  to  be  In- 
finlteiumaJ.  or  even  small.  The  solo  excuse,  and  the 
rettl  ^n  "^.ii  it  was  a  form  of  :iriciiment  which 

hswii  \rouId  pur  in  a  clear  light  tlie  trutb 

vhteh  .  — i:rwi8e  established,  that  such  a  process 

as  bad  been  proposed  would  beat  B  at  the  expense 
vt  A. 

In  conclusion  I  may  be  permitted  to  say,  that  when 
Mr.  Fitzgerald  attempts  tn  treat  the  contruversy 
wUdi  li«  has  himself  inaugurated  ns  not  worth  his 
•eoMeratlon.  and  gives  notice  that  he  therefore 
fhiaka  it  not  worth  while  to  continue  it,  be  must 
fci»oir  that  he  lays  himself  open  to  the  suspicion  that 
jiTrt-rty  '^f  innjments.  and  not  disinclination  to  con- 
ir  Him  to   tliis  d^lsion.      If  Mr.    Filt- 

t'   as  compatible  with  his  dlj^lty  to 
«.  -.  ...ir.»L..ii  any  such  pretext,  I,  for  one,  cannot 
*fwe  with  bim-  H.  T.  Ei>dy. 

I.  Jon*  10. 


Tempezmtore  of  the  spheroidal  atate. 

In  some  experiment*  made  U>  determine  this  point, 
toaroM  radiation^  the  leniperature  wa.i  measun^d  by 
m  ttuirmo^ecuic  couple,  as  in  Mr.  Hesehus's  studies. 

Tt»«  ■►'•" *    '-^fl  wa«  composed  of  german-silverand 

l-  '■.     The   wires   were  ban!   soldered 

l*  n  bent  into  a  loop,  and  insertexl  in 

A  gl^AM  EutHt  tilled  with  pla.«ter-of*Pari3.  The  tube 
wms  about  twolv«  r^ntlntetrcs  long  and  6ve  millimetres 
bonr;   and  *'  '    ' -^tl  loop  projected  about  eigbt 

DUninictrej.  tih  of  four  mitlimetrcfl.     This 

element  «  !  clirectly  with  a  reflecting  ual- 

Tuum.  iv-fivc  ohms  in  circuit.      Tlic 

•pberv'i  1  in  as[)oon  heated  Qveraspirit- 

liunp.  azjU  au  spotnul  precautious  were  tal^en  to  secure 
equal  iMUpvratures.  The  loop  was  plunged  in  the 
•phendd.  and  dedecUon  noted.  Ten  readings  were 
(BOi  talcen  with  very  small  variation!!,  and  tbon  tlie 
loop  wad  olaced  In  a  beaker  of  water  almost  in  Cfm 
ftJKt  «!  ^'9  of  Iwolherniometers.     The  water 

vae  til  till  th*^  dodeciion  was  the  same  as 

tIkaC  gSveu  \   and  the  thermometers 

wtre  read  m  while  heating  and  cool- 

lo^     Tbo  v.i..,iLi..,.-^  tfure  were  less  than 

1*;  ami  (tils  part    of  >  icnt   was   repeated 

Mversl  lluMt.    The  Mil  nnent  was  repeated  a 

a«a«b«T  <4  times  on  diffrrtmi  days,  with  results  all 

Wllhll)  I« 

'""  "f*  thus  fnnnd  was,  for  water,  W, 

«r  .:to. 

..,,1..  ^..i.r  1,  ,.1  Mopfferton  the  tem- 
f-  I'd  f-unstanl  as  long 

*j  ^  nect  ihi;  loop  from 


radiation.  In  the  rase  of  alcohol,  the  globule  could 
besurnninded  with  vapor  flames  until  greatly  reduced 
in  size,  without  visibly  incren-sing  the  deflection. 
£ther  was  experiment'.*d  on;  but  the  temper.icure 
proved  to  be  so  low,  barely  above  that  of  the  room, 
that  no  satisffuilory  results  could  be  obtained. 

The  series  of  experiments  hints  at  a  lowi^r  and  less 
variable  temperature  than  has  usually  been  assigned 
to  the  spheroidal  ^tate.  Louia  Bkul. 

DartiDoutb  ov1l«tf«,  June  D. 


The  inventor  of  the  vertical  camera 
photography. 


in 


In  ScCence»  No.  70,  Mr.  6.  Brown  Ooode  says,  con- 
cerning the  Invention  of  the  vertical  camera,  **  As 
a  matter  of  fact,  the  vertical  camera  now  used  for 
photographing  natunil-hlstory  specimens,  etc..  Is  the 
outcome  of  a  suggestion  made  in  December,  1839,  by 
Professor  Baird.™ 

As  this  letter  is  written  to  put  on  record  the  history 
of  llie  invention  of  the  vertical  camera,  It  is  neces- 
sary, in  justice  to  myself  and  other  inventors  of  a 
vertical  camera,  to  state  that  the  notes  concerning 
tbe  history  of  the  invention  were  omitted  from  my 
original  article  (Science,  Xo.  OU)  at  the  suggestion  of 
the  editor.  The  facts  concerning  the  invention  and 
use  of  the  vertical  camera  known  to  me  at  present 
are  as  follows:  — 

In  I8e;j  J.  Gerlach  published  *  Die  photographic 
als  hilfsmittel  zu  mikroslvnpisi-her  forschung,'  in 
which  was  flgui^d  and  described  a  vertical  camera. 
In  1660  Montessier,  in  '  La  photographie  appllqu^e 
aux  rechercbes  micrographii)ue,'  descrit>ed  and  fig- 
ured a  very  much  improved  vertical  camera.  Both 
of  these  are  flgure<l  and  desiTlbed  in  Frey,  'The  mi- 
croscope and  microscopical  technology'  (New  York, 
1872J.  In  1872  John  C.  Moss  invented  a  swinging 
vertical  camera,  which  was  described  and  figured  in 
the  U.  S.  patent-office  report,  October.  1877,  p.  Ml, 
plate  page  279.  This  camera  was  also  figured  in 
the  Scientijle  Amcricnn  (1877)  and  in  Leitrure  hours 
(1870).  In  1877alsoHpi)earedade5eripIinn  and  figure 
of  a  vertical  camera  by  Schaefcr,  in  'The  microscope 
and  histology,*  p.  29'»."  Tlje  above,  together  with  the 
letter  of  Mr.  Goodc,  the  note  concerning  Dr.  Danna- 
dieu's  camera,  and  the  papers  by  myself,  constitute, 
so  far  as  I  know,  all  tlie  published  notices  of  a  verti- 
cal camera. 

IJy  the  courtesy  of  the  gentlemen  named  below,  I 
am  enabled  to  make  important  additions  to  the  his- 
tory of  this  subject.  Johm  C.  Moss,  president  of  the 
Moss  engraving  company,  in  a  private  letter,  says, 
"  I  remember  having  used  a  camera  In  a  vertical 
position  in  ISSS  to  copy  daguerrotypes  and  tintype.^. 
...  I  also  used  the  ^ame  arrangement  to  pbuto- 
praph  some  shells  and  other  small  objects.'  Dr. 
Deecke  says,  "I  bave  used  the  camera  in  a  vertical 
position  since  1873.  The  simple  alterations  on  tbe 
camera  were  devised  by  myself,  and  executed  in  the 
shops  of  the  asylum."  Prof.  E.  Ram*cy  Wright,  of 
Toronto  university,  also  uses  a  vertical  camera;  but 
the  dale  of  its  invention  by  him  is  not  known  to  m^ 
To  briefly  summarize:  the  first  figure  and  ile*orl|»tion 
of  a  vertical  camera  known  to  me  were  ihope  of  i.;er- 
lach,  in  I8ti;i;  while  the  first  to  use  the  vertical  camera 
was  John  C.  Moss,  in  IWS.  Every  per?on  using  this 
insinimeat,  so  iar  as  appears  at  present,  wan  an  origi- 
nator, hut  John  (.',  Mi.'ss,  oeems  to  have  been  the 
originator,  of  the  idea  of  a  vertical  camera. 

Simon  H.  Gaok. 

illweii,  June  21. 
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CHARLES  ADOLPH  WURTZ. 

The  subject  of  this  sketch,  Charles  Adolph 
Wurtz,  who  died  on  the  12th  of  May  at  Paris, 
was  the  chief  representative  in  France  of  what 
is  gencralh'  known  as  modern  chemistry.  He 
was  born  November  26,  1817,  at  Strassburg. 
Here  he  began  his  studies,  and  received  the 
degree  of  doctor  of  medicine.  Before  his 
graduation  in  medicine,  he  was  made  assist- 
ant in  the  chemical  dcpailment  in  the  medi- 
cal faculty ;  in  1845  he  became  assistant  in 
Paris ;  m  1846  he  was  made  chemical  direct- 
or of  the  School  of  art  and  manufactures ;  in 
1851  he  became  professor  in  the  Agronomic  in- 
stitution of  Versailles ;  and  in  1854,  after  the 
death  of  Orfila,  he  was  elected  professor  of 
medical  chemistry,  taking  upon  himself  the 
duties  connected  with  the  chair  of  pure  chem- 
istry', up  to  that  time  held  by  Dumas,  and  that 
of  toxicology.  In  1866  he  was  made  dean  of 
the  medical  faculty, — a  position  which  he  held 
until  1875,  when  he  became  professor  of  or- 
ganic chemistry  in  the  faculty  of  sciences. 

Wurtz's  contributions  to  chemistry  are  numer- 
ous and  important.  He  is  fairly  entitled  to  be 
counted  among  those  who  have  originated  and 
developed  the  views  which  are  now  held  by 
the  majorit3'  of  chemists.  The  two  hypotheses 
which  at  the  present  day  form  the  basis  of 
speculation  concerning  chemical  phenomena, 
are,  1°,  the  hypothesis  of  Avogadro,  according 
to  which  equal  volumes  of  all  gases  contain  the 
same  number  of  molecules  ;  and,  2°,  the  valence 
hypothesis,  according  to  which  the  elementary 
atoms  differ  among  each  other  as  regards  the 
number  of  atoms  of  other  elements  which  they 
can  hold  in  combination.  Thus  we  have  the 
compounds  represented  by  the  formulas,  HCl, 
HgO,  and  HgN,  in  which  the  atoms  of  chlorine, 
oxygen,  and  nitrogen  are  represented  in  com- 
bination with  one,  two,  and  three  atoms  of  hy- 
drogen respectively.  Before  these  difl'erences 
among  the  elements  were  recognized,  the  ex- 
istence of  various  types  of  compounds  was 
observed.  In  a  vague  sort  of  way,  compounds 
Tvere  referred  to  this  or  that  type :  gradually, 
however,  the  idea  of  types  became  more  defi- 
nite, and  then,  undoubtedl}-,  exerted  a  great 
influence  on  the  development  of  chemistry ; 
leading  directly,  as  it  did,  to  the  conception 
of  valence.  The  first  imi)oi*tant  investigation 
of  Wurtz  had  much  to  do  with  giving  definite- 
ness  to  the  conception  of  types.  In  the  paper 
containing  the  results  of  the  investigation,  he 
described  certain  compounds,  which  he  regard- 
ed as  ammonia,  in  which  one  of  the  parts  of 
hydrogen  was  replaced  by  complex  groups  con- 


taining carbon  and  hydrogen ;  aSjCHg  (methyl) 
and  CjHg  (ethyl).     Representing  ammonia  as 


the  new  substances  can  be  represented 


NJH, 

(CH3         (CJI^ 
,   N^H     .  N^H       , 

(n         (h 


etc.     It  became 


clear  that  substances  can  be  made  which  bear 
a  very  simple  relation  to  ammonia ;  and  a  good 
experimental  basis  was  furnished  for  referring 
these  compounds  to  the  ammonia  type.  In 
regard  to  this  discovery,  Kekul^,  the  distin- 
guished German  chemist,  says,  "  The  discov- 
ery of  the  bases  corresponding  to  ammonia  is 
indisputably  the  corner-stone  of  our  present 
views." 

It  is  an  extremely  interesting  fact,  that  Lie- 
big  predicted  the  discovery  ten  yeare  before  it 
was  made,  in  developing  his  views  regai*ding 
the  nature  of  the  nitrogenous  bases,  the  alka- 
loids ;  but  the  view  that  these  bodies  can  be 
referred  directly  to  ammonia  in  the  sense  in 
which  Wurtz  regai'ded  them  was  not  gener- 
ally accepted  by  chemists  until  shortly  after 
his  discovery. 

Another  important  investigation  of  Wurtz 
is  that  which  led  to  the  discovery  of  the  so- 
called  diatomic  alcohols,  the  chief  of  which  is 
g!3'Col,  Ordinary  alcohol  ma}*  be  referred  to 
the  water  type  in  the  same  wa}'  that  Wurtz's 
bases  are  referred  to  the  ammonia  type  ;  i.e.,  it 

may  be  regarded  as  water,  0  ]  tti  in  which  one 

of  the  hydrogen  atoms  is  replaced  by  the  com- 
plex group,  ethyl,  CgHg.  According  to  this 
view,  which  is  founded  u|X)n  experimental  evi- 
dence, alcohol  is  represented  by  the  formula, 
QJCaHg      j^   jg-^  Berthelot's  memoir  on 

the  fats  and  glycerine  appeared.  In  this  it 
was  shown  that  glycerine  acts  in  general  like 
an  alcohol,  but  that  acids  unite  with  it  in  three 
proportions.  Wurtz  suggested  that  just  as  or- 
dinary alcohol  may  be  regarded  as  derived  from 
water  as  above  indicated,  glycerine  may  be  re- 
garded as  derived  from  water  as  represented 

if]    TT 
jj3    5^     Iq  other  words, 

ordinary  alcohol  is  derived  from  water  by  the 
substitution  of  one  group,  CoIK,  for  one  hvdro- 

*'f   XT 

gen  atom  in  one  molecule  of  water,  O  -^  jt  ; 

whereas  glycerine  is  derived  from  water  by 
the  substitution  of  one  group,  CgHg,  for  three 
atoms  of  hydrogen  in  three  molecules  of  water, 

O3  j  tt".     This  led  Wurtz  to  inquire  whether, 
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io  m  simiUr  way,  there  night  not  be  nIcohoU 


derired  froni  two  molecules  of  wnter,  O, 


MI 


i  "a' 

bj  substitutiug  some  gn>iii>  for  two  li^ytlrogeD 
atoms.  He  soon  dtscovered  the  tirst  raem- 
L»er  of  this 
grcMip  of  (mxU 
i4ts,  VIZ.,  gly- 
col, which  iu- 
•howed  to  be  a 
oompounci  in- 
tennediate  be- 
tween onUikary 
ftlcohnl  luulgly- 
crHnr.  He  n'|>- 
f  L    by 

li.  ^ula, 

FMwbly      Uio 

QM»t  tmportflnt 
i^Aill  of  tJj'ts 
d'-  —      wnft 

.  itllje 

AllL  ULIUU     of 

dieuiifitH       MTua 

rl   '  •   I    Ilir' 

il  -      )h- 

i^irvu  Uii-  rn<li- 
CftU  ^-'jHj  in 
ordinan"  ttlc*>- 
l»oU  C'all^  in 
glycol,  and 
Cgllainglywr- 
{d«.  Iu  ibe 
flfst  the  radical 
Ukkv.-i  the  pliicv 
of  one  atom  of 
hvdrO!^eii.  in 
ti' 
n 

t'.,  ,.      ul' 

b;.  ::i.a 

tbret!    Atoms 

of    1.  V  ,1  rrn^on, 

11  M.    in 

t;  :onuc 

r:  we 

liAM-  ill'-  uefffimiof;  of  ilu'  «oii(f|aion  of  va- 
lence. Just  as  mdicAls  exi^^t  wliich  can  re- 
place '  .or  lliri'c  h\drt>geii  atoms,  so 
•imiLi  '  *?*  exist  between  the  elemenUi. 
ItegBT  of  glycol,  Ladenburg, 
in  hi-  schichte  der  chcmie,' 
Vi  Ibo  discovery  of  a  single 
an  intlnencc  on  the  devel- 


opment of  chcmistrj\  seldom  has  a  single  com- 
pound given  rise  to  such  a  series  of  beautiful 
and  useful  investigations,  ns  glycol." 

The  ideas  suggested  by  the  investigations  on 
tJie  8nl>8litnted  ammonias  ond  the  polyatomic 

radicals      were 

VV.'//'     ' 1       followed  np  by 

Wnrlz  and  oth- 
era,  and  the  re- 
sult is  the  chem- 
istry of  to-day. 
Wurtz  has  been 
an  active  par- 
ticipator in  all 
important  dis- 
cussions re- 
grtniing  funda- 
mental matters, 
and  has  ably 
niid  vigorouHly 
defended  the 
modern  views 
against  the  at^ 
tat'ks  of  lier- 
l  li  e  1  o  t ,  St. 
Cliiire  Deville, 
and  others  in 
France.  One 
of  the  last  of 
these  discus- 
sions was  car- 
ried on  only  a 
few  years  ago. 
It  pertained  to 
the  question 
whether  Avoga- 
dro's  hypothe- 
sis is  valid  or 
not.  Many  of 
the  most  [iromi- 
u  e  n  t  r  re  n  c  h 
chemists  rcftise 
to  accept  it, 
and,  in  defence 
of  their  |X)si- 
tion,  tauntingly 
refer  to  two  or 
three  apparent 
exceptions. 
The  particular 
case  whicli  gave  rise  lo  the  iliscussion  referred 
to  is  that  of  chloral  hydrate.  Wurtz  clnimed 
that  the  reason  why  this  coraix)und  does  not 
eonfonn  to  the  hypothesis  is,  that,  when  heated, 
it  breaks  up  into  water  and  ehloral.  This  his 
op|>oneut3  strenuously  denied.  Hoth  aides  in- 
troduced xovy  <lelicate  and  skilful  ex|>erinients  ; 
but,  us  is  usually  the  case,  no  final  conchision 
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was  reached.  Nevertheless,  a  large  audience 
of  chemists  was  interested  and  instructed  by 
the  discussion f  and  chemistry  was  benefited. 

It  would  lead  too  far  to  attempt  to  give  an 
account  of  all  that  Wurtz  has  done  for  chem- 
istry'. In  addition  to  the  epoch-making  con- 
tributions mentioned,  his  sj^thesis  of  neurine, 
his  methods  for  the  S3*nthesis  of  hydrocarbons 
and  of  the  acids  of  carbon,  his  method  for  the 
transformation  of  sulphuric  acids  into  phenols, 
and  investigations  on  the  condensation  of  alde- 
h3'des,  are  all  worthy  of  much  more  than  ordi- 
n&ty  mention.  He  has  also  been  a  prolific 
writer  of  excellent  books  on  chemistrj-,  some 
of  which  are  recognized  as  standards  ;  and  he 
has  been  an  editor  of  journals  of  chemistry, 
his  name  being  found  at  present  on  the  title- 
pages  of  the  Annales  de  chimie  et  de  physique 
and  the  BuUetin  d4  la  Soci4t4  chimique.  The 
titles  of  his  principal  books  are  included  in  the 
following  hst:  Sur  I'insalubrite  dcs  residues 
provenant  des  distilleries,  1859 ;  Le<^ns  de 
philosophic  chimique,  1864 ;  Traits  ^Mmen- 
taire  de  chimie  m^dicalc,  1864-65 ;  Lemons 
^l^mentaires  de  chimie  moderne,  1866-68  ;  the 
Dictionnaire  de  chimie  pure  et  appliqu^e,  which 
appeared  in  parts,  beginning  in  1868 ;  Trait6 
de  chimie  biologique,  vol.  i.,  1880;  and  The 
atomic  theor}',  one  of  the  volumes  of  the  In- 
ternational scientific  series.  His  Elements  of 
chemistry  has  been  translated  into  English, 
and  has  reached  a  second  edition  in  this  coun- 
tr}\  His  writings  arc  clear,  vigorous,  and  in- 
teresting. His  fairness  as  a  historian  has  been 
questioned  ;  and  it  must  be  conceded  that  his 
enthusiasm  occasionally  led  him  to  what  calmer 
men  are  inclined  to  regard  as  incorrect  judg- 
ment, expressed  in  strong  language.  One  of 
his  remarks,  which  naturally  aroused  the  ire  of 
the  Germans,  is  the  much-quoted  phrase  with 
which  he  introduced  his  dictionary :  '*  La 
chimie  est  une  science  fran<jaise :  elle  fut  con- 
stitute par  Lavoisier,  d'immortelle  m^moire." 

In  1865,  on  the  recommendation  of  the 
Academy  of  sciences,  Wurtz  was  awardeil  the 
imperial  biennial  prize  of  twenty  thousand 
francs.  In  1867  he  succeeded  P<^louze  as  a 
member  of  the  chemical  section  of  the  Acad- 
emy of  sciences.  In  1878  he  received  the  Far- 
aday medal  from  the  Kpyal  society  of  England, 
on  the  occasion  of  his  being  invited  to  deliver 
the  Faraday  lecture  before  the  English  chemi- 
cal society.  In  1881  he  was  honored  with  an 
appointment  as  senator  for  life  in  the  French 
senate. 

Imperfect  as  this  sketch  is,  it  will  at  least 
serve  to  show  that  Wurtz  occupied  a  command- 
ing position  among  chemists  of  the  present. 


His  loss  is  a  serious  blow  to  science,  and  espe- 
cially to  the  progress  of  chemistry  in  France. 
It  will  be  hard  to  find  a  successor  possessing 
his  energ}'  and  ability.  Dumas  died  a  month 
ago,  after  having  reached  a  good  old  age, 
and  after  lie  had  ceased  to  work  actively ;  and 
while,  now  that  he  is  gone,  we  more  clearly 
recognize  his  greatness,  we  can  nevertheless 
more  readily  reconcile  ourselves  to  his  loss 
than  to  that  of  Wurtz,  who  seemed  still  to 
belong  to  the  younger  generation,  capable  of 
guiding  others  for  years  to  come,  and  of  add- 
ing to  his  former  brilliant  discoveries. 


RESULTS  OF  DREDGINGS  IN  THE  GULF- 
STREAM  REGION  BY  THE  U.  S.  FISH- 
COMMISSION.^ 

6.  Bvldenoes  of  the  ezlBtence  of  light  at  great 
depths  in  the  sea. 

The  evidences  of  the  presence  of  light  and 
its  quality  and  source  at  great  depths  are  of 
much  interest.  At  present  very  little  experi- 
mental knowledge  in  regard  to  these  questions 
is  available.  That  light  of  some  kind,  and  in 
considerable  amount,  actually  exists  at  depths 
below  two  thousand  fathoms,  may  be  regarded 
as  certain.  This  is  shown  by  the  presence  of 
well-developed  eyes  in  most  of  the  fishes,  all 
of  the  cephalopods,  most  of  the  decapod  Crus- 
tacea, and  in  some  species  of  other  groups. 
In  man}-  of  these  animals,  living  in  two  thou- 
sand to  three  thousand  fathoms,  and  even 
deeper  than  that,  the  eyes  are  relatively  larger 
than  in  the  allied  shallow-water  si)ecies ;  in 
others  the  eyes  differ  little,  if  any,  in  size  and 
appearance,  from  the  eyes  of  corresponding 
shallow-water  forms ;  in  certain  other  cases, 
especially  among  the  lower  tribes,  the  eyes  are 
either  rudimentary  or  wanting  in  groups  of 
which  the  shallow-water  representatives  have 
eyes  of  some  sort.  This  last  condition  is  not- 
able among  the  deep-water  gastro^wds,  which 
are  mostly  blind  :  but  many  of  these  are  prob- 
ably buiTOwing  species  ;  and  it  may  be  that  the 
prevalent  extreme  softness  of  the  ooze  of  the 
bottom,  and  the  general  burrowing  habits,  are 
connected  directly  with  the  absence  or  rudi- 
mentary condition  of  the  eyes  in  many  species 
belonging  to  different  classes,  including  Crus- 
tacea and  fishes*  Such  blind  species  usually 
have  highly  developed  tactile  organs  to  com- 
pensate for  lack  of  vision. 

Other  imjX)rtant  facts  bearing  directly,  not 
only  on  the  existence^  but  on  the  quality,  of  the 
light,  are  those  connected  with  the  coloration 
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of  Ui*:  ^  ft]>ecie3.      la  gcueiaU  it  may 

be  sai  mrge  proporlion  of  the  deep-sen 

*iiuiMil»  are  bighly  colored^  and  that  their  colors 
are  oenainly  proteclive.     Certain  species,  bo- 
luDgiog  to  ditfci-eut  groups,  have  pale  colot-a, 
or  are  traaalucont^  while  many  agree  tu  color 
wUh  the  mud  and  ooze  of  the  bottom ;   but 
M»me.  especially  among  the  (Sshes,   are  very 
(Lark,  or  even  almost  l)lafk  ;  most  of  thene  are 
i      '           instances  of  adaptations  f6r  protection 
iiies,  or  concealment  from  prey.     Hnt 
king  instances  are  to  be  found  among 
1  rolls  brij^htly  colored  species  belong- 
to  the  cchinodcrras,  <lecaiKKl    Crustacea, 
cephalo{K)ds,  annelids,  and   Anthuzoa.     In  all 
these  group-s.  species  occur  which  are  as  highly 
I  oloretl   tkA  their  ahallow-water  allies,  or  even 
so.      Hut  it  18  remarkable  tlmt  in  the 
,i»v|i-»ttt  animaU  the  bright  colors  are  almost 
Iwnya  shades  of  orange  and  orange-red.  oc- 
'mjuonaJl^v  brownish  red,  purple,  and  purplish 
red.     Clear  yellow,  and   uU  shades  of  green 
id  blue  colors,  are  rarely,  if  ever,  met  with. 
*hcsc  facts  indicate  that  the  deep  sea  is  iltn- 
minated  onh*  by  the   sea-green  sunlight  that 
hft»  pfl'iHed  through  a  vast  slrntuiu  of  water, 
lost  nil  the  red  and  orange  rays 
-.     The  tranftmilled  rays  of  light 
ooubl  not  bi»  jeflecteci  by  the  animals  referreil 
U'.  Mii\  therefore  they  would  be  rendered  in- 
'.!•.     Their  bright  colors  can  only  become 
lie  ve\\ei\  they  are  brought  up  into  the  white 
light.      These  bright  colors  are  therefore 
&)&  much  protective  as  the  dull  and  black 
of  ottier  species. 
The  dee{i-aea  star-fishes  are  nearly  all  orange, 
ofaiige-i'ed,  or  srnrlet,  even  down  to  three  thoii- 
9       ■  ^      "Uis.    The  larger  ophiurans  are  gener- 
_;e,  orange-yellow,  or  yellowish  white  ; 
rK»wijig  forms  being  usually  whitish  or 
f^ilorfii,  while  the  numerous  spceiea  that 
to  the  branches  of  gorgonians, 
uis  of  I'enuaLulacea,  are  generally 
.  arlet.  or  red,  like  the  corals  to  which 
:.    Among  such  species  are  Astroche le 
Di,  abundant  on  the  bushy  orange  gor- 
coraK  A^tunella  Normani,  often  in  com- 
i»y    with  several    other    orange    ophiurans 
longing  to  Ophi.icuntha,  etc.  Astronyx  Love- 
m  ond  '»lher  species. arc  common  on  Pennatu- 
a,  and  agree  very  perfectly  in  color  with 
Tht-w'.  and  numerous  others  thattnight 
II  ■   itiAlances  of  the  special  adiipta- 

rjv-  f-  and  habits  of  commeusuls  for 

■<r  Iwth.     Many  of  the  large 
ci  '  Acliniax*.  or  sJ*a-anemunes, 

an?  red,  scarlet,  or  rosy  in  their 

color:^. i^--         I)  eU-uautly  varied  and  striped, 


!>. 


quite  as  brilliantly  as  the  shallow-water  forms ; 
and  the  same  is  true  of  the  large  and  elegant 
cup-corals.  Flabellum  Ooodei,  F.  augnlare, 
and  Caryophyllia  communis,  —  all  of  which 
are  strictly  deep-sea  species,  and  have  bright 
orange  and  red  animal^  when  liviug.  The 
gorgonian  corals  of  many  species,  and  the 
numeraus  sea-pens  and  sea-feathers  (Pennatu- 
lacea),  which  are  large  and  abund.Tnt  in  the 
deep  sea,  are  nearly  all  bright  colored  when 
living,  and  either  orange  or  red.  All  tbese 
Anthozoa  are  furnished  with  powerful  stinging- 
orgnuH  for  offence  and  defence  ;  so  that  their 
colors  cannot  well  be  for  mere  protection 
iigaiiist  enemies,  for  even  the  moat  ravenous 
fishes  seldom  disturb  them.  It  is  probable, 
therefore,  that  their  insisible  colors  may  be  of 
nsc  by  concealing  them  from  their  prey,  which 
must  actually  come  in  contact  with  these  nearly 
stationary  animals,  in  order  to  be  caught. 
But  there  is  a  large  species  of  scale-covered 
annelid  (PolynoC*  uurantiaca  Verr.)  which  lives 
habitually  as  a  commeudal  on  Bolocera  Tue- 
diae,  a  very  large  orange  or  red  actinian,  with 
unusually  powerful  stinging-organs.  Doubt- 
less the  worm  finds,  on  this  account,  perfect 
protection  against  fishes  and  other  enemies. 
This  annelid  Is  of  the  same  intense  orange  color 
as  its  actinian  host.  Such  a  color  is  very  un- 
usual among  annelids  of  this  group,  and  in 
this  case  we  nmst  regard  it  as  evidently  pro- 
tective and  adaptive  in  a  ver^'  complex  man- 
ner. 

It  has  been  urged  by  several  writers,  that 
the  light  in  the  deep  sea  is  derived  from  the 
phosphore8ccnce  of  the  animals  themselves.  It 
U  tnie  that  many  of  the  deep-sea  Anthozpa, 
hydroids,  ophiurans,  and  fishes  are  phosphores- 
cent ;  and  very  likely  tliis  property  is  possessed 
by  members  of  other  groups  in  which  it  has 
not  been  observed.  Hut,  so  far  as  known, 
phosphorescence  is  chiefly  developed  in  conse- 
quence of  nervous  excitement  or  irritation,  aud 
is  evidently  chiefly  of  use  as  a  means*of  defence 
against  eneuiies.  It  is  possessed  by  so  many 
Anthozoa  and  acalephs  which  have,  at  the  same 
time,  stinging-organs,  that  it  would  seem  as 
if  fishes  had  learned  to  instinctively  avoid  all 
pbospiiorescent  animals.  Consequently  it  has 
become  possible  for  animals  otherwise  de- 
fenceless to  obtain  protection  by  acquiring 
this  property.  It  is  well  known  to  fishermen 
that  fishes  avoid  nets,  and  cannot  be  caught  in 
them  if  phosphorescent  jolly-fishes  become  en- 
tangled in  the  meshes  :  therefore  it  can  hardly 
be  possible  that  thei*e  can  be  an  amount  of 
phosphorescent  light,  regularly  and  constantly 
evolved   by   the   few  tieep-sen  nuimals  having 
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this  power,  sufficient  to  cause  any  general  illu- 
mination, or  powerful  enough  to  have  influ- 
enced, over  tie  whole  ocean,  the  evolution 
of  complex  eyes,  brilliant  and  complex  pro- 
tective colors,  and  complex  commensal  adapta- 
tions. 

It  seems  to  mc  probable  that  more  or  less 
sunlight  does  actually  penetrate  to  the  greatest 
depths  of  the  ocean  in  the  form  of  a  soft  sea- 
green  light,  perhaps  at  two  thousand  to  three 
thousand  fathoms  equal  in  intensity  to  our 
partially  moonlight  nights,  and  possibly  at  the 
greatest  depths  equal  only  to  starhght.  It 
must  be  remembered  that  in  the  deep  sea,  far 
from  land,  the  water  is  far  more  transparent 
than  near  the  coast.  A.  E.  Vekrill. 


AlPHONSE  LAVALL:EE. 

Dendrological  science  has  met  with  a  great, 
an  almost  irreparable  loss,  in  the  death  of 
Alphonsc  Lavall^e,  the  best-known  and  most 
successful  student  and  collector  of  trees  of  this 
generation.  Twent3'-five  years  ago,  under  the 
adAice  and  inspiration  of  Decaisne,  he  com- 
menced to  gather  upon  his  estate  at  Segi*ez, 
near  Paris,  the  collection  of  trees  and  shrubs 
which  has  since  developed  into  the  richest  and 
most  complete  arboretum  ever  established. 

Mr.  Lavall^'e  did  not  confine  himself  merely 
to  the  collection  and  cultivation  of  trees :  he 
studied  them  thoroughly  and  criticall}*,  pub- 
lishing from  time  to  time  the  results  of  his 
investigations. 

The  nomenclature  and  synonymy  of  the 
forms  and  varieties  of  many  genera  of  trees 
cultivated  in  the  different  countries  of  Europe, 
long  ago  fell  into  an  almost  hopeless  con- 
fhsion ;  and,  to  bring  some  order  out  of  this 
confusion,  Mr.  Lavallee  set  himself  resolutely 
to  work.  The  results  of  these  investigations 
were  published,  ten  j-ears  ago,  in  the  catalogue 
of  his  collections.  A  second  and  greatly 
enlarged  edition  of  this  useful  work,  written 
with  a  riper  judgment  and  fuller  knowledge, 
in  many  critical  questions  of  S3*nonymy,  was 
nearly  ready  for  the  printer  at  the  time  of  Mr. 
Lavaliee's  death.  He  had  commenced,  too,  the 
publication  of  the  Arboretum  Segrezianum,  of 
which,  however,  only  five  parts  had  appeared. 
This  sumptuous  work,  superbly  illustrated 
with  figures  engraved  from  steel,  contained  the 
descriptions  and  history  of  some  of  the  rarest 
or  least-known  plants  of  Mr.  Lavall^e's  col- 
lections. His  latest  published  work,  a  magnifi- 
cently illustrated  folio  in  which  are  described 
Lea  clhnatites  a  grandes  Jleura,  has  only  just 


reached  the  author's  correspondents  in  this 
country.  This  was  to  be  followed,  in  the 
course  of  the  year,  by  an  illustrated  monograph 
of  the  genus  Crataegus,  which  has  long  occu- 
pied Mr.  Lavallde's  attention.  His  collection 
of  different  forms  of  the  species  of  this  most 
difficult  and  perplexing  genus  was  unsurpassed, 
and  his  opportunities  for  observing  them  in  a 
living  state  unequalled ;  so  that  a  valuable 
revision  of  this  genus  might  have  been  looked 
for  from  his  pen. 

Mr.  Lavallee,  at  the  time  of  his  death,  was 
president  of  the  Central  horticultural  society 
of  France,  and  perpetual  treasurer  of  the 
National  agricultural  society,  and  had  just 
declined  the  professorship  in  the  Museum 
d'histoire  naturelle,  lately  made  vacant  by  the 
death  of  hisold  master,  Decaisne.  He  had  been 
in  ill  health  for  several  months,  but  his  death 
was  entirely  unexpected.  It  was  caused  by 
aneurism,  and  occurred  at  Segrez  upon  the  3d 
of  May,  only  a  few  hours  after  his  return  from 
a  long  residence  in  the  south  of  France.  Mr. 
Lavallee  was  only  forty-nine  years  old  at  the 
time  of  his  death.  C.  S.  S. 


BURIAL-MASKS  OF  THE  ANCIENT 
PERUVIANS. 

A  RECENT  contribution  to  the  Bureau  of  eth- 
nologj'  illustrates  one  of  the  most  curious  of 
ancient  burial  customs.  It  Is  almost  a  univer- 
sal practice  with  primitive  peoples  to  deposit 
articles  of  value  with  the  dead.  The  ancient 
Peruvians  were  most  lavish  in  this  respect. 
Food,  raiment,  implements,  utensils,  rich  tap- 
estries, and  precious  articles  of  silver  and  gold, 
as  well  as  objects  of  superstitious  regard,  were 
freely  sacrificed. 

Most  interesting  of  all  these  offerings  were 
the  mask-like  heads  generally  placed  within 
the  outer  wrappings  upon  the  top  of  the  mummy 
pack.  At  Aucon  these  objects  were  usually 
made  of  cotton  cloth.  A  small  square  sack  or 
pillow  was  made,  and  stuffed  with  leaves  or  sea- 
weed. One  side  was  painted  to  represent  the 
human  face,  and  to  this  a  wooden  nose  was 
stitched.  Hair  was  attached  to  the  back  of  the 
head,  and  a  more  or  less » elaborate  head-dress 
was  placed  upon  the  crown. 

The  specimen  referred  to  is  of  this  class. 
It  was  obtained  from  a  grave  in  the  vicinity  of 
Lima,  and  purchased  by  G.  H.  Hurlbut  of  Chi- 
cago. It  differs  greatly  from  Aucon  specimens, 
but  is  somewhat  similar  to  an  example  illus- 
trated by  Squier,  also  from  the  vicinity  of  Lima. 
It  is  interesting  chiefly  on  account  of  the  heter- 


Ift*4. 


SCIENCE 


11 


c)^>eoufl  collection  of  ornaments  and  trophies 
with  which  it  is  bedecked. 

The  liend  is  of  heroic  aize,  the  face  only 
being  made  of  wood.  This  is  strongly  cnrved. 
EftTinj;   a   promt- 

r.-    -  -c.     and  " 

^-  mouth. 

1  Uv  i:>  cs  ore 
formed  br  oxcn- 
Valiitg     ovnl    de- 

reseious,  jind 
Iting   in  pieces 
BhcII.      y\rnU 
ov%]     pieces      of 
white    ciam-Bhell     ' 
are    inserted. 
which     represent 
the  whites  of  the 
eves :  upon  Uiese, 
small  circular 
bits  of  dark  sbell 
srr  remeuled.  forming 
the    pupils.     Locks   of 
hitir  have  been  set   in 

ineath   the  shell,   the 

ids  of  which  project, 
I  ig  tbo  lashes 

o:  The  wood- 

en part  of  the  mabk  is 
flat  behind;  hut  the 
huad  has  been  neatly 
roundi^l  out  by  a  henii- 
sphvrical  bund  le  of 
dritnl  K'aves,  which  is 
bcW  in  place  by  an 
open  net  of  twisted 
conls. 

Be^idt'fi  this,  a  great 
variety  of  a  nicies  have 
b«en  atUiched  to  the 
margin  of  the  msHk  by 
meftos  of  tlve  pairs  of 
perfotations.    U|>on  Uic 

OfOWQ  a  large  bunch  of  brilliantly  colored 
liMUbers  had  been  Rxed  :  behind  this,  extending 
flmws  the  top  of  the  head.  Is  a  long  pouch  of 
ooarve  white-  cloth,  in  which  a  gri'ai  numl)er 
of  article**  had  l>een  placed,  —  lilth'  packages 
of  beans  and  <iceds,  rolls  of  clolh  of  diifcrent 
colors  and  textures,  minute  bundles  of  wool 
abd  Ilax.  bit&  of  copper  and  cirth  carefully 
wrapjK^I  in  husks,  bundles  of  feathers,  etc. 
_  the  fon'hi'nd  are  long,  nuirow  b.iuds 
.  one  of  which  is  white,  the  oUkts 
^  ires  woven  in  brilliant  colors.     The 

1-.  .jysc  hang  down  at  the  sides  of  the 

bcr. 

AttAched  to  the  left  side  of  the  musk  by  long 


stout  cords  is  a  pouch  resembliug  a  tobaeoo- 
bag,  about  8i.\  inches  square,  the  fabric  of 
which  resembles  a  coarse  sail-cloth  :  attached 
to  the  lower  part  of  this  is  a  fringe  of  long, 

heavy  cords.  From 
the  opposite  side 
of  the  head,  a  net 
was  suspendeit  iu 
which  had  been 
placed  a  vaiiety  of 
objects,  —  a  sling 
nu4<le  of  coi-ds  very 
skilfully  couBtruet- 
ed;  bundles  of 
flax  and  coixls ; 
small  nets  contain- 
ing beans,  gourd- 
seeds,  and  other 
articles ;  copper 
fish-hooks  still  at- 
tn«.he<l  to  the  lines, 
which  are  wound 
alx)iit  a  bit  of  corn- 
stalk or  cane ;  neat- 
ly made  sinkers  of 
dark  slate  wrapi>ed 
in  corn-huBks ;  to- 
getljer  with  many 
other  curious  rel- 
ics. 

These  articles 
were  doubtless  the 
property  of  the  de- 
parted, so  placed  in 
accordance  with  the 
established  customs 
(*f  the  rac*  to  which 
he  iK'longed.  The 
tn  a  s  k  -  h  e  a  d  was 
probably  iu  itself 
an  object  of  much 
consideration :  al- 
though we  are  at  a 
loss  to  determine 
its  exact  use  by 
the  li^ing,  or  ita 
signittcanee  as  a 
comimnion     of   the 

W.  H.  Holmes. 


MEEJliXG   OF  THE   CIVIL    EKOIISEEItS 
AT  BUFFALO. 

The  annual  convention  of  the  Aiuerlciin  society  of 
civil  engineers  was  helil  In  Buffalo,  JunclO-lH,  and 
wilt  be  reinemberitl  by  nil  who  attendod  at  one  of  the 
ntoit  S(icces9ful  in  the  history  uf  the  society.    A  ape- 
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cial  train,  courteonaly  tendered  by  the  management 
of  the  New  York,  West-Shore,  and  Buffalo  railroad, 
left  New  York  on  the  morning  of  June  9,  carrying 
a  large  number  of  members  from  the  eastern  states, 
while  many  more  came  from  other  directions  ;  the 
total  number  present,  Including  guests,  being  be- 
tween three  and  four  hundred.  At  the  opening 
meeting,  on  Tuesday,  June  10,  the  reading  of  papers 
was  begun;  and  many  of  great  interest  were  pre- 
sented at  this  and  the  following  sessions.  Mr. 
James  B.  Francis  of  Lowell,  past  president  of  the 
society,  presented  one  describing  some  tests,  made 
under  bis  direction,  to  determine  the  efficiency  of  a 
Humphrey  turbine  water-wheel  of  large  power  (about 
275-horse  power),  lately  put  into  one  of  the  mills  of  the 
Tremont  and  Suffolk  manufacturing  company  at  Low- 
ell. The  test  showed  an  efficiency  of  about  eighty- 
two  per  cent,  which  was  considered  satisfactory.  Mr. 
Francis  also  presented  a  paper  giving  the  results 
of  a  large  number  of  experiments,  which  he  had 
made  in  connection  with  this  turbine  test,  to  deter- 
mine the  coefficients  of  the  formula  for  the  flow  of 
water  over  a  submerged  weir,  or  one  in  which  the 
level  of  the  water  on  the  down-stream  side  is  above 
the  crest  of  the  weir.  Experiments  on  weirs  of  this 
kind  have  not  been  very  numerous,  especially  with 
large  quantities  of  water.  The  maximum  quantity 
in  Mr.  Francis's  experiments  had  been  somewhat  over 
two  hundred  cubic  feet  per  second,  and  his  paper 
gave  the  proper  constants  to  be  used  tn  the  ordinary 
formula  for  cases  of  this  kind.  His  results  must  be 
considered  as  of  great  value,  and  as  forming  a  wor- 
thy supplement  to  his  former  extended  experiments 
on  ordinary  weirs. 

Mr.  A.  M.  Wellington  read  a  paper  on  a  line  of 
railroad  which  he  had  located  from  Vera  Cruz  to  the 
City  of  Mexico,  comparing  It  with  an  existing  line 
built  some  time  ago.  Although  the  elevation  sur- 
mounted was  the  same  in  both  cases  (about  8,050 
feet),  the  old  line  had  a  grade  of  216  feet  per  mile 
for  most  of  the  distance,  and  had  cost  over  three 
times  the  estimated  cost  of  the  new  line,  which  had 
a  continuous  grade  of  106  feet  to  the  mile  for  a  dis- 
tance of  about  eighty  miles,  broken  in  but  one  place 
by  a  level  stretch  of  half  a  mile,  at  an  important 
station.  This  is  probably  the  longest  unbroken  grade 
in  the  world.  The  maximum  curvature  was  about 
the  same  in  both  lines,  though  rather  sharper  in  the 
case  of  the  new  line,  where  the  smallest  radius  was 
about  300  feet. 

Mr.  P.  C.  Asserson  of  Norfolk  gave  the  results  of 
his  experiments  in  endeavoring  to  protect  wood  from 
the  ravages  of  the  Teredo  navalis.  He  had  tried 
some  twenty  different  preservatives,  both  paints  and 
substances  to  be  injected  into  the  wood,  and  had 
found  nothing  effective  except  creosote.  Leaving 
the  bark  on  piles,  or  incasing  them  in  a  sheathing  of 
plank,  was  also  stated  to  be  effectual,  as  the  Teredo 
could  not  cross  a  seam,  and  therefore  could  not  pene- 
trate the  pile  under  these  circumstances.  In  the  dis- 
cussion on  this  paper  it  was  stated  that  covering  piles 
with  yellow  metal  had  proved  effectual,  as  the  ani- 
mal would  not  pursue  Its  ravages  within  the  distance 


so  covered,  even'though  it  might  be  able  to  gain  ac- 
cess to  the  wood  on  either  side  of  the  metal.  It  was 
therefore  only  necessary  to  cover  piles  with  the  metal 
down  to  the  mud  bottom,  or  a  little  farther.  Driving 
small-headed  nails  thickly  all  over  the  surface  of  the 
pile  was  also  said  to  have  preserved  piles  for  over 
seventy  years,  by  preventing  the  entrance  and  growth 
of  the  animal. 

Mr.  Robert  Moore  of  St.  Louis  described  the  land- 
ing arrangements  for  a  car-ferry  across  the  Mississippi 
River  at  St.  Louis.  The  ordinary  range  of  tlie  water 
being  about  thirty-one  feet,  and  the  current  very 
swift,  the  problem  had  presented  some  difficulty; 
and  it  had  been  necessary  to  protect  the  bank  of  the 
river,  for  some  distance  above  and  below,  by  willow 
mattresses  sunk  with  stone  in  the  ordinary  way. 
The  details  of  the  arrangement  adopted  were  shown 
by  drawings. 

Mr.  D.  Fitzgerald  of  Boston  read  a  paper  on  the 
rainfall  at  Lake  Cochituate,  discussing  the  results  of 
observations  extending  from  1852  to  the  present  time. 
His  results  differ  somewhat  from  those  obtained  by 
Mr.  Schott,  in  his  work  on  rainfall,  published  among 
the  Smithsonian  contributions,  on  account  of  the 
longer  period  at  the  command  of  Mr.  Fitzgerald. 

The  Application  of  the  water-power  of  Niagara  to 
the  generation  of  electricity  was  the  subject  of  an  in- 
teresting paper  by  Mr.  Benjamin  Rhodes  of  Niagara 
Falls.  He  estimated  the  average  power  as  seven 
million  horse-power,  on  the  total  fall,  Including  the 
rapids  above,  of  two  hundred  and  thirty  feet;  and  the 
cost  of  the  plant  necessary  to  utilize  this  power, 
transform  it  Into  electricity,  and  transmit  It  any- 
where within  a  radius  of  five  hundred  miles,  was 
placed  at  five  thousand  million  dollars.  About  six 
thousand  horse-power  is  now  in  use  at  the  falls,  the 
greater  part  on  the  hydraulic  canal,  which  takes 
the  water  from  the  extreme  head  of  the  rapids,  and 
discharges  It  below  the  falls,  using  It  on  the  wheels 
under  heads  of  from  fifty  to  a  hundred  feet.  Waters 
power  has  been  used  to  run  a  Brush  dynamo  since 
1819,  for  lighting  the  grounds  of  Prospect  Park. 
The  speaker  calculated  that  there  would  be  a  saving 
per  light,  at  the  city  of  Buffalo,  by  using  the  Niagara 
water-power  instead  of  steam-power,  of  forty  dollars 
per  annum.  The  well-known  advantages  of  the 
water-power  at  Niagara,  as  regards  steadiness,  etc., 
were  dwelt  upon. 

Capt.  O.  E.  Micharles,  U.S.A.,  discussed  the  heavy- 
gun  question,  taking  the  ground  that  it  would  be 
better  for  the  government  to  make  large  contracts 
with  private  establishments  for  the  manufacture  of 
heavy  cannon,  than  to  establish  a  government  foun- 
dry for  their  manufacture,  and  advocating  the  em- 
ployment of  a  Rodman  gun,  cast  from  open-hearth 
steel,  annealed  from  the  interior. 

The  moat  important  business  action  taken  by  the 
society  was  a  vote  to  memorialize  the  president  of  the 
United  States,  asking  that  the  president  of  the  society 
be  appointed  a  member  of  the  international  confer- 
ence to  meet  at  Washington  in  October  next,  to  fix 
and  determine  a  prime  meridian  from  which  time 
should  be  reckoned.      The  committee  on  standard 
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^■*\l  lliAl  a  f;jeAl  majurity  o(  thnse  whose 
ul  bci*ri  foiijjht  had  expr^M^d  theniselTes 
a  consecutive  nxunb«ring  uf  the  hours  of 
tn  1  to  'H, 

-5iuQ  on  Tuesday,  June  10,  the 
'i  lo  Buffalo  by  the  city  ufBcers; 
uj.:  jirtMarni  .>i  ihe  sooielv,  Mr,  D.  J.  Wbilie- 
flcUvefiPii  the  Annual  address.  On  Wodnestlay 
f«loti  via»  niftde  lo  the  so-called  Tlflt.  farm, 
iaiprtivcuienU  arc  lieing  made,  designed  to 
t«  the  Uuusferof  coal  from  the  rallroails  to  the 
lake  reurls.  Thny  will  consist  in  an  extensive  system 
vt  (lix'kj,  esrav&ud  on  the  niAuiland,  together  with 
co»J-fK*clicl9  am]  other  structures  for  loading  Into  the 
bcaui.  Xi-ar  by,  an  cxtensire  Morage-place  for  eoal 
ia  prorlded;  the  loailed  cars  Iwing  drnwii  up  a  long 
Inclliw^  <4  trvslle-work,  from  wbicli  they  descend  by 
graviiy  after  unloading  their  coal  l>pneath.  The 
novjitjiin  of  coal  thus  fonned  is  penetrated  by  a 
voMlrn  innnel  eight  feel  square,  int<^i  which  cars  are 
ran  an.f  l..:..!*-.!  ilirough  sliding  doors,  when  the  coal 
Is  I"  rted  to  the  pocki^ts  at  the  docks.    At 

this  ;,  -   -  .indred  and  twenty  thousand  tons  of 

cvaJ  may  Iw  stonjd  during  the  season,  when  naviga- 
tion U  'tomrd,  or  fn>ni  Pec.  1  to  May  1.     Ailhuiigh 
the  diKk  frnnlaae  of  Buffalo  already  mea5^rcs  five 
ttiil—.  ill-  Tlffl  form  improvements  will  add  eight 
.  at  an  estimated  cost  of  eighty  dollars  per 
Tlie  unloading  and  toadlag  facilities  are 
ady  to  complete  at  Buffalo,  that  a  lwo-thou«and 
n  vt-iset  may  arrive  loaded  with  grain,  and  depart 
i.  roal,  within  eightren  hours.     There  Is  a 
iiiarid.  however,  for  greater  capacity  as  the 
increases. 

.  wan  devoted  to  an  excursion  to  Niagara 

'lie  new  cantilever  bridge,  and  on  Friday 

-'  of  papers  was  resumcHl.     Mr,  E.  L.  Cor- 

t'Ugineer  of  the  We&t-Shore  railroad,  and 

>  charge  of  the  works  at  the  mouth  of  the 

.  read  a  pajcr  oit  the  South-Pass  jetties, 

liiefiy  upon   the  lessuus  which  had  been 

gbl  b>  their  oonelruclion.     The  channel  is  now 

ly  straight  for  two  and  a  quarter  miles,  and  the 

Is  coniimia.I)y  Increasing.     A  sun'ey  made  last 

shoved  the  least  depth  through  the  cliannel  to  be 

f  fwl  except  in  a  few  places,  and  everywhere 

in  *xrp-*5  of  that  guaranteed  by  the  contract. 

OOV'  -  flies  ha^l  nowb<»come  thoroughlyem- 

Lnd,  wliicli  hail  become  firmly  packed 

Into  all  :hcir  ihler?)tict*s,  so  that  their  (lermanence 

WM4  ■«««red.     There  was.  further,  no  advance  of  the 

'  '   :liegiilf,attliotigh  a  rapid  advance  had  been 

;  -y  many  engincftra.     The  effect  on  com- 

'  \>et'ti  very  great,  and  there  was  now  no  de- 

-r  at  llie  mouth  of  the  river;  so  that  New 

<  ^lit  bo  laid  to  have  a  better  channel  from 

than  any   other  city  In  America.      The 

he  work  had  I'learly  proved  the  advantage 

oration  of  the  force  of  the  current,  and  had 

iwi  the  river  rould  obtain  what  it  could  main- 

d  that  It  could  not  malntAln  what  it  could  not 

Allugeib<T,  the  result  of  iliu  works  had  bocn 

{&  erety  vay  satlBfactor>*. 


A  paper  by  Mr.  Benjamin  Beese^  on  tlu*  manage- 
ment of  forces  eiigjiged  in  rallroa^l-lrack  rev>airs,  was 
listened  to  with  evident  appreclatiou  by  the  railroad 
engineers  present. 

Mr.  K.  Sweet,  state  engineer  of  New  York,  conlrlb- 
uled  a  paper  on  the  enlargement  of  the  Erie  Canal, 
arguing,  that,  in  order  to  be  a  proper  highway,  the 
canal  should  he  large  enough  to  carry  the  largest  lake 
vessels,  or  eighteen  feet  deep  and  a  htindretl  feel 
wide  on  the  bottom,  with  locks  four  hundred  and  fifty 
feel  long  and  sixty  feet  wide.  The  cost  of  the  Im- 
provements proposed,  which  would  involve  a  reloca- 
tion of  part  of  the  canal,  and  the  canalUatlon  by  locks 
and  dams  of  the  Mohawk  River,  as  well  as  some  works 
on  the  Hudson,  w.^s  estimated  at  from  a  hundred 
and  twenty-five  lo  a  hundred  and  fifty  million  dol- 
lars ;  while  the  probable  tonnage  was  placed  at  twenty 
to  twenty-live  million  tons  per  annum.  Thirty  years 
ago  the  Erie  Canal  carried  niiie*tcnths  of  all  the  trat)ic 
between  Buffalo  and  New  York,  while  now  it  carries 
less  than  one-fiftli  of  the  total.  The  paper  was  fol- 
lowed by  one  prepared  by  Capt.  Drake  of  Buffalo, 
urging  the  importance  and  the  cheapness  of  water- 
carriage. 

Mr.  J.  J,  R,  Croes  of  New  York  read  a  paper,  com- 
paring the  water-rates  In  a  large  number  of  cities  and 
towns.  Assuming  the  conditions  of  a  dwelling  for 
seven  persona,  he  fomid  that  the  rates  would  vary  In 
different  towns  from  five  dollars  to  seveuiy-lwo  dol- 
lars per  anniun,  and  that  they  were  by  no  means  In 
proportion  t/»  the  cost  of  the  works.  The  average 
rates  in  differtnt  parts  of  the  country  were  compared, 
and  the  advantages  of  measuring  the  water  delivered 
to  consumers  were  discussed. 

The  remainder  of  the  session  was  devoted  to  a  dis- 
cussion on  Ihe  subject  of  steel,  and  a  comparison  be- 
tween steel  and  iron  for  structural  purposes;  but,  on 
account  of  the  want  of  time,  a  number  of  papers  were 
read  by  title  only. 


RECENT  OBSERVATIONS  ON  EXPLO- 
SIVE AGENTS. 

J(;t)OiKO  from  the  many  attempts  made  to  vary 
the  form  and  composition  of  'explosive gelatine,*  this 
method  of  using  nitroglycerine  Is  meeting  with  favor. 
As  Invented  by  Nobel,  it  is  made  by  dissolving  seven 
parts  of  soluble  gun-cotton  In  ninety-three  parts  of 
nitroglycerine  at  a  temperature  of  30°  C.  Under  the 
circumstances,  the  whole  mass  gelatinizes,  and,  when 
cool,  is  quite  a  stiff  and  translucent  jelly,  insoluble 
in  water,  quite  insensible  to  shocks,  and  holding  its 
nitroglycerine  firmly.  Unfortunately  It^  stability  has 
become  a  mntter  of  doubt.  Hill,  Gen.  Abbot,  and 
othera  have  cited  instances  of  spontaneous  decom- 
piisition  during  storage;  and  the  writer  has  recently 
described  the  circumstances  attending  a  similar  case 
occurring  under  his  own  observation.  The  cause  Is 
believed  to  exist  in  the  lack  of  uniformity  of  com- 
pirsitiori  of  the  gun-cotton,  and  the  failure  to  remove 
from  it  the  last  traces  of  free  add.  It  Is  hoped  that 
these  difficulties  may  be  overcome. 
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Ttie  rajiatlons  from  tlie  above  composition  have 
consisted  in  varying  the  jmiporttons  given,  lii  tbc  ad- 
dition of  CJiniplior,  UoiirtMie,  and  the  like  substances 
to  iDCrea*«e  the  insensibility,  und  of  oxidizini;  and 
combufitible  ngentB  to  cheapen  the  co-^t  and  modify 
llu*  force  of  the  explosive.  The  widest  departure 
from  the  uriginiil  explosive  gelatine  is  probably  found 
in  the  substance  i-lyled  *  forclle,'  invented  by  J.  M. 
Levrin.  This  is  made  by  subjecting  Hnely  powdered 
paper  Btock,  or  other  form  of  ct^llul(»Ae,  to  tlic  action 
of  Ligh-prcssure  steam  until  the  cellulose  is  converted 
into  a  gelatinous  mftas.  This  is  then  coidtM  and  im- 
mersed In  water*  where  it  preserves  its  gidatinuus 
form  indefinitciy.  Seven  parta  of  tliis  gelatinised 
cellulose,  seventy-five  parLs  of  nitroglycerine,  and 
eighteen  part*  of  uilre  are  incorporated  together  over 
a  w&ter-batb  at  a  temperature  of  40°  C.  The  result  is 
a  whitifth,  opaque,  gelatinous  masa.  The  ingredients 
are  varied  by  substituting  dextrine  and  onlinary 
cellulose  for  a  part  of  the  geialiuized  cellulose. 
Judging  from  some  uf  the  dejtcriptions  of  this  powder, 
variouu  coloring-matters  are  also  used.  It  is  claimed 
for  this  explosive,  that  while  it  is  stable,  and  holds  il« 
nitroglycerine  so  firmly  that  it  is  not  ^separated  by 
sulphuric  elher,  alcohol,  or  water,  and  while  it  burns 
in  the  open  air  without  explosion,  yet  it  may  be  ex- 
ploded in  a  drill-hole  by  ordinar>'  fuses.  Thre<;  fac- 
tories are  now  producing  this  explosive  in  Europe, 
and  one  has  recently  been  started  on  a  very  extensive 
scale  in  Now  Jersey.  These  last  works  are  stated  to 
have  a  capacity  of  five  tons  of  powder  per  day.  A 
novelty  in  these  works  is  the  use  of  India-rubber 
pipes  laid  underground  for  conveying  the  nitroglycer- 
ine from  the  converting-house  to  the  Incorporating- 
houses. 

Among  the  processes  Invented  for  uiakiii^  nitro- 
glycerine, the  one  devised  by  Boutmy  and  Kaucher 
seemed  to  offer  the  best  osstirance  of  safety,  owing 
to  the  absence  of  all  energetic  action  during  the 
operation  of  conversion.  In  this  process  nitric  and 
sulphuric  acids  were  mixed  together  In  equal  proper- 
tions.  A  second  mixture  wa^  then  made,  with  one 
part  of  glycerine  to  three  and  two-tenths  parts  of 
sulphuric  acid.  When  quite  cooled,  tlfty-six  parts 
of  tlie  flrHt  mixture  were  mixed  in  an  earthenware 
vessel  with  forty-two  parts  of  the  second  mixture, 
and  allowed  to  remain  from  ten  to  twenty-four  hours, 
when  the  nitroglycerine  was  found  to  have  formed 
quietly,  and  collected  more  or  leas  completely  on  the 
top  of  the  acids.  The  failure  of  the  nitroslyceriue 
to  separate  completely  and  at  once  from  the  acids 
has  been  pointed  out  as  a  source  of  danger  in  the 
process,  since  nitn»glycerine  Is  decomposed  through 
prolonged  contact  with  strong  acids.  In  spite  of  this, 
the  process  lias  been  In  use  at  the  French  govern- 
ment factory  at  Yonges  since  1872,  and  but  one 
accident  is  recorded.  They  dealt,  however,  with  rom- 
poratively  limited  quantities,  and  used  pure  materials. 
Probably  the  first  attempt  to  apply  the  process  on 
a  commercial  scale  was  made  at  Pembrey,  in  Wales, 
in  1882,  where  an  iron  convener  was  constructed  for 
nitrating  fifti^en  hundred  pounds  of  glycerine  in  each 
charge.    The  process  of  mixing  ditTercd  from  that 


used  at  Vouges,  in  that,  while  Ujo  final  mixing  was 
done  there  by  hand  with  a  wooden  paddle,  at  Pem- 
brey  the  sulphoglycerine  mixture  was  blown  into 
the  acid  mixture  in  the  fonn  of  a  spray,  while  the 
acid  mixture  was  being  agitated  by  a  blast  of  air.  The 
process,  as  thus  modilied,  Iiad  been  in  operation  but 
a  few  montlis,  when  the  converter,  while  containing 
from  live  hundrwl  to  six  hundred  pounds  of  nitri>- 
glycerine,  was  blown  up.  Col.  Mujendie  has  given 
an  extended  account  of  the  circumstances  lu  his  re- 
port. No.  48,  to  the  home  secretary ;  and  he  considers 
the  explosion  due  to  violent  chemical  action,  estab- 
lished in  acid  nitroglycerine  present  in  the  cuiverter. 
Dr.  Dupre,  however,  found  the  glycerine  used  to  be 
contaminatet]  with  fatly  acids,  while  no  effort  bad 
been  made  to  free  the  nitric  acid  from  nitrous  acid. 
This  lack  of  care  would  have  led  to  danger  in  any 
process. 

Some  years  since,  t»r.  Sprengei  proposed  a  conven- 
ient and  safe  way  of  forming  explosives  by  using 
oxidizing  and  conibiistible  agents  of  such  a  nature 
that  they  could  be  rentlily  mixed  at  the  place  where 
wanted  for  use.  Several  such  mixtures  have  been 
devised;  among  others, '  rackarock,'  which  consists  of 
polassinin  chlorate  and  nllro-benreue.  ond  which  has 
given  good  re^iults.  For  this  explosive  thf  chlorate  is 
furnished  In  bags  of  suitable  size  ;  aud,  when  wauled 
for  use,  these  bags  are  immersed  in  the  liquid  nitro- 
benzene for  a  deicnnlneil  length  of  time,  when  they 
are  ready  to  be  exploded.  The  most  recent  explosive 
of  this  class,  *panclaslltc/  Is  composed  of  liquid 
nitrogen  tetroxide  and  a  combustible  ageul,  prefera- 
bly carbon  disulphide,  In  the  proiwrtion  of  three  vol- 
umes of  the  first  liquid  to  two  of  the  second.  The 
heat  developed  by  the  combustion  of  this  mixture  is 
estimated  at  about  «000°  C. ;  and,  when  burning  freely, 
the  light  is  so  bright  as  to  equal  that  of  the  calcium 
light.  The  Inventor  claims  that  its  explosive  power, 
when  confined,  surpasses  that  of  dynamite  ;  but  the 
French  explosive  commission,  when  using  Abel's  lead 
cylinder  lest,  obtained  a  slightly  less  value.  With 
a  mixture  of  equal  volumes  of  nitrogen  tetroxide  and 
of  nltrotoluene,  however,  they  obtained  the  same 
value  OS  for  dynamite  No.  I.  Notwithstanding  the 
power  of  the  panclastite  mixtures,  it  is  questionable 
whether  such  a  substance  as  nitrogen  tetroxide  can 
be  brotighl  Into  any  general  use. 

While  much  attention  has  been  given  to  the  high 
explosives,  the  claims  of  gunpowder  have  not  been 
overlooked:  and  many  changes  have  been  pi"opo(>ed 
In  the  furm,  size,  6hai)e,  and  density  of  the  grain, 
and  in  tlie  mode  of  manufacture  and  composition  of 
the  mixture.  The  most  novel  among  these  is  the 
hydroc:»rl>on-powder,  matte  from  a  mixture  of  nitre 
or  potassium  chlorate  with  a  solid  hydrocarbon,  such 
as  parafflne,  osphaltum.  India-rubber,  and  the  like. 
The  incorporation  is  etfected  by  the  aid  of  a  volatile 
liquid  solvent,  which  dlitsulvcs  the  hydrocarbon,  and 
furnishes  a  plastic  mass,  which  may  be  moulded  into 
any  desired  form,  and  then  hardene«l  by  allowing  the 
solvent  to  evaporate.  A  (vcculiar  advantage  claimed 
for  the  powder  is  its  imperviousncSvS  to  water. 

A  variety  of   gunpowder  made  by  the   Itottweil- 
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|iovd«r  company  at.  Diuieberg,  i*,  however, 
ih^nioil  atteiiiinn  on  account  of  the  liigh 
***^'  J^nd  low  prwsures  which  ii  has  actu- 

*?  *  tloc    The  grain*  wrigli  a!>out  forty- 

grAi4i3,  Uve  a  specific  gravity  of  l.Stt,  aiul  have 
U»#  h^xajfonal  jtrismatlc  form  so  genurail)  aciupted 
ttl  Europe,  with  one  canaK  Tlu-y  liave  lb«  color  of 
i»"l  from  this  t-burActerlstic  tli«  p.)wder  has 
'wn  05  NuK'oa'  powiler.  The  reddish  hue 
■'  due  to  red  biirtM'iI  cbarcioal.  Powders 
in:ul».  with  red  coal  have  been  found  to  he 
;i  .niifiAble,  and  to  explode  with  dangerous 
1 '^-.  priKlucing  high  local  pre^5urcs;  and 
•  baa  htwii  taken  to  select  only  wcli-bumed 
Wack  poiai  for  the  mannfuclnre  of  military  gunpow- 
*ef».  In  aplte  of  tlie  fact  that  'cocoa'  powder  con- 
taixtM  r«il  <*»al.  it  ha*  lM?etj  found  by  experiment,  that 
a  grain  of  it  bums  slowly  and  with  very  slight  detla- 
gntlou,  wlien  iynited  in  ilie  ojren  air:  and  that  u  mass 
aa  gTBAi  x%  0fty-Hre  kilograms,  when  enclosed  in  a 
■  \  and  Ignited,  burned  slowly,  without  ex- 
1  simjily  raised  the  over  of  the  box  wiili- 
luy  it.  Tliis  may  lie  owing  to  tlie  large 
■f  charcoal,  tlic  low  percentage  of  sulphur, 
-*h  sjwoifio  gmvlty  ;  but  tlie  slowne?t-s  of 
Is  eqnally  mariced  when  a  grain  Is  cruahed 

' «id  it  is  probable  that  tliere  is  a  dif- 

d  of  charcnul,  as  well  as  iu  the  quan- 
■i-iw  h.it  Is  claimed  that  this  powder  Is 
It  •Uirhlljr  hygroacttpic,  and  yldda  very  little  smoke. 
i«  »ii»antAg«e  uf  this  last-mentioned  property  is 
•b^wn  by  thi>  recent  experience  at  AJexandrlu,  where 
the  Kn^liah  were  coirifielled  from  time  lo  lime  to 
cea*o  llring,  to  allow  the  smoke  from  llieirguns  to 
cl..;.r  lA.iv  :  and  to  ihc  ^udan,  wliere  the  Kngllsh 
''  '  W  Ibe  smoke,  under  which  ihe  enemy 

•-  r },.,,,     On  the  other  hand,  ili«i  sUted  Ihat 

I'uls  badly. 

i»-'r,  aa  with  all  mechanical  mixtures, 
^■'  ''iy  of  the  product  dei»ends  largely  upon 
^'  ^hncas  of  the  incorporation.  To  test  gun- 
tvwder  for  this  most  irnporlaiit  condition.  It  is  cus- 
lomary  !■>  flu^ii  .i  ((Uatilily  upon  a  plate  of  gla*s,  and 
loexa'i  -idue;hut  the  deliquescent  and  per- 
I'liatiN  r  of  iho  deposit  necessitate*  iuimedi- 
a  >'ion,  Willie  long  and  frequent  experience 
*  ^i  w  rerjuired  iu  order  to  enable  one  to 
draw  a  prop*»r  conrlnsion  from  the  obsen-ation.  Col. 
Cbahri^r  ba«!  pr(>pos«»d  the  use  of  paper,  colored  blue 
••y  •**'  -iwium  io.lide,  upon  which  to  make 
l*«e^'»  r  l>elng  dischacgctl  by  (he  combua- 
Uaaicf  xUv  |K«wder.  The  test-papers  of  tltia  process, 
lMm«V«r,  are  also  evanescent,  and  tJie  trained  mem- 
■>n  muit  be  relM  upon  In  reacliing  a  decision.  The 
wrltrr  ha»  T»'mitly  profKised  tlic  use  of  a  paper  col- 
•'-■  "'s  blur,  such  as  Es  produced  in  the 
' '  ^-^  f'f  photography;  since  the  color 
'  ■'  '^ed  by  the  action  of  such  al- 

^'  'i\v(\  in  the  comlnistion  of  gun- 

powder, tilt  u>e4  the  pajter  is  dampened ;  the  powder 
bpla^efl  f!|vm  If  in  a  uniform  heap,  and  then  flashed. 
T  .the  action  of  the  residue  for 

*»*  ri  washed  in  running  water, 


and  dried.  The  result  is,  that,  wherever  a  globule 
has  restetl.  the  color  Is  bleached.  It  is  believed  that 
these  spots  will  be  smaller  and  more  uniformly  dis- 
tributed as  the  incori  in  ration  approadios  complete- 
nesa,  provided  the  stat«  of  the  different  samples  ie»t«d 
is  otherwise  the  same.  Tlieso  test-papers  ciui  be  pre- 
served without  change,  and  may  be  filed  as  slandartls 
for  comparison,  or  forwarded  to  experts  for  examina- 
''""•  CnABL  E.  MuxnoE. 


NOTICES  OF  ETHNOLOGIC  PUBLICA- 
TIONS, 

TiiK  ethnology  of  the  Eskimo,  better  called  Inuuit 
people,  is  to  UB  of  an  ever-renewed  interest,  not  only 
on  account  of  the  researches  around  the  arctic  jvole, 
in  the  furtherance  of  which  this  race  has  been  emi- 
nently helpful,  but  also  for  tlie  peculiar  etlinographic 
position  of  the  people  among  Uie  other  American 
ualloQs.  Dr.  Krunz  Boas  has  discussed  the  present 
seals  of  the  Neilchillik-Eskimo,  firet  seeuby  Sir  John 
Ross  ( 1820-33),  and  recently  visited  by  Lieut.  Schwat- 
ka,  and  illustrates  his  article  by  a  topographic  map.* 
Another  article  of  singular  interest,  by  Edwanl  B. 
Tyler.  deaU  with  "Old  Scandinavian  civilization 
among  the  mcMiern  Eskimos,"  with  two  jdates,-  and 
contains  a  large  amount  of  facta  new  to  science. 
Bering's  Straits,  considered  as  the  'bridge'  between 
the  two  contiuems  and  hemispheres,  neceaaarily 
calls  the  attention  of  all  ethnologists  to  the  Iribea 
inhabiting  l>oth  sides  of  it.  The  ethnographic  rela- 
tions of  these  are  cxi)f»unded  with  minute  care  by 
Prof.  G.  Oerlaiid  of  the  Strasliurg  university,  in  a 
paper  inscrilted  "Zur  ethnographic  des  iiussersten 
nordoatens  von  Asien."  »  Tlie  tribes  on  the  Asiatic 
side  are  described  from  the  accounts  given  by  the 
latest  travellers,  and  old  error*  coucerolug  them  are 
refuted. 

Rev.  J.  Owen  Dorsey,  formerly  missionary  among 
the  Ponka  Indians,  and  a  siw-cralist  in  the  study  of  all 
tribes  and  languages  of  the  Dakotan  family,  has  given 
a  Incid  *  account  of  the  war  customs  of  the  Osages '  * 
OS  the  result  of  a  visit  to  that  tribe,  made  in  1S83. 
These  interesting  war  and  hunting  customs  are  chiefly 
based  ui>on  the  gentile  or  tolem-clan  system-  The 
rules  oljserved  In  encamping  and  other  military  acta 
were  most  rigidly  and  luialterably  enforcetl,  per- 
haps more  so  than  our  own  mililar>-  regulations,  and 
through  their  archaic  forms  u-stify  to  a  higli  antiquity. 
Customs  like  thi^se  may  be  traced  among  all  the  war- 
like tribes  of  the  Mississippi  plains,  even  at  the  present 
time,  when  they  are  hedged  in  within  the  narrow 
limits  of  Indian  reservations.  Xumcrous  illustra- 
tloi«  facilitate  a  clearer  understanding  of  the  practices 
dearribe<l. 

Dr.  W.  J.  llofTmau  presents  us  a  "Comparison  of 
Kskimo  pictoffr»phs  with  those  of  other  American 
aborigines,*"^  interspersing  his  article  with  numerous 

>  JSelfvcAr.  fffMfttwvh.  fnlk.  flrrUit,  xvlll.  223. 

•  Joum.  antkrvp.  fnW.,  IRM,  MB. 

•  Ztiti.hr.  gt»fl(»yh.  rrJt.  Btrlim,  svlii.  lUi. 
«  Amrr.  nnt..  16S4,  113. 

•  TrtiUM.  rtnthrop,  tuc.  H'«jiA..  II,  1311. 
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illuatratioas  and  linguistic  scraps.  Another  paper,^ 
by  A.  S.  Gatschet,  discusses  his  ethnologic  and  lin- 
guistic observations  made  among  the  Shetimasha 
Indians  of  St.  Mary's  parish,  La. 

Ethnologic  results  of  a  visit,  made  in  1883,  to  two 
Iroquois  reservations  in  New- York  state,are  published 
in  French  and  In  Dutch  by  Dr.  II.  ten  Kate,  who  in 
the  same  year  made  somatological  and  other  re- 
searches among  the  Indians  of  the  south-west  of  the 
United  States  and  the  north-west  of  Mexico,  includ- 
ing the  peninsula  of  California. 

Wood-carvings  of  the  Haida  and  other  tribes  of  the 
north-west  coast  of  North  America  are  figured  upon 
thirteen  splendidly  colored  plates,  with  descriptive 
letter-press,  in  a  folio  volume  entitled  '  Amerikas  nord- 
westkiiste;  neueste  ergebnisse  ethnologischer  reisen.* 
The  objects  represented  consist  of  masks  of  human 
and  animal  shape;  of  implements,  such  as  spoons, 
vases,  rattles;  of  troughs,  posts,  idols,  and  other 
wood-carvings,  —  all  of  which  are  now  exhibited  in  the 
collection  of  the  Berlin  royal  museum.  This  folio 
was  published  by  Asher  &  Co.,  in  Berlin,  under  the 
auspices  of  the  direction  of  the  ethnologic  depart- 
ment in  the  museum  in  1883  (Dr.  Adolf  Bastian) ;  and 
an  English  edition  was  issued  in  the  same  year. 

The  political  and  social  condition  of  the  Liberian 
negroes,  an  immigration  from  North  America  into 
western  Africa,  is  discussed  in  a  long  and  very  elabo- 
rate article  read  to  the  Geographical  society  of  Berne, 
Swltzerland.3  The  capital  of  this  Ethiopian  republic 
is  Monrovia:  the  population  consists  of  two  elements 
quite  distinct  from  each  other,  —  the  aboriginal 
negroes  and  the  immigrated  settlers.  Slavery  is 
nominally  abolished  by  the  constitution  of  the  re- 
public; but  a  substitute  has  been  found  in  the  so- 
called  *  bushniggers,'  whose  only  toilet  consists  in  a 
handkerchief  worn  about  their  loins.  The  Liberia 
constitution  proclaims  full  liberty  of  religion,  con- 
science, of  speech  and  press,  and  gratuitous  education 
of  children;  and  one  of  the  more  noticeable  para^ 
graphs  precludes  white  people  from  acquiring  any 
real  estate,  and  from  being  intrusted  with  any  public 
office.  J.  Biitikofer,  the  author  of  the  article,  gives 
many  observations  and  personal  experiences  from  his 
travels  in  the  interior  and  on  the  coast  of  Liberia. 

An  excellent  ethno-archeological  publication  on 
Bavaria,  which  deserves  more  tlian  a  passing  notice, 
is  published  under  the  title,  *Beitrage  zur  anthropol- 
ogic und  urgeschichte  Bayems.*  These  contributions 
are  the  organ  of  the  Munich  society  of  anthropology, 
ethnology,  and  prehistorics,  beingissued  in  four  num- 
bers to  a  volume  of  lexicon-octavo  size,  and  profusely 
illustrated.  Under  the  editorship  of  Joh.  Kanke  and 
Nic.  Riidinger,  five  volumes  have  been  issued  up  to  the 
present  year.  The  most  extensive  and  difficult  topic 
now  engrossing  the  attention  of  that  scientific  l>ody  is 
the  publication  of  tlie  archeologic  map  of  Bavaria,  — 
a  land  which  covers  an  area  of  75,000  □  kilometres, 
and  has  been  in  its  more  level  parts  thoroughly 
explored  by  archeologists  for  remains  of  antiquity. 
Of  the  fifteen  sbeets  of  the  map,  five  have  been 

»   Tmnt.  anthrop.  $oc.  Wath.,  11.  p.  148. 
*  Jahretb.  geogr,  geteltgch.  Bertie  '-  76. 


issued  by  the  editor  in  charge,  Prof.  F.  Ohischlager, 
who  uses  over  twenty  colored  sign-marks  for  the 
objects  discovered,  and  adds  a  statistical  and  topo- 
graphic register  of  the  finds.  The  occurrence  of  all 
the  'bochiicker,'  a  relic  analogous  to  the  *  garden- 
beds  *  of  the  American  north-west,  has  been  repre- 
sentetl  on  a  separate  map  in  the  fifth  T6lume:  they 
are  almost  entirely  limited  to  the  southern  parts  of 
Bavaria,  extending  between  Augsburg  and  Salzburg. 


MENTAL  EVOLUTION  IN  ANIMALS. 

Animal  intelligence.      By  George    J.   Komanes. 

New  York.  Appleton^  1883.     (International  sci- 
entific series.)     498  p.     8°. 

Mental  evolution  in  animals.     By  the  same.     New 
York,  Appleton,  1884.     384  p.     8^. 

Ik  the  wide  range  of  interesting  facta  col- 
lected and  published  a  year  ago  in  "Animal 
intelligence,*  Mr.  Romanes  laid  a  broad  founda- 
tion for  his  present  work,  *  Mental  evolution  in 
animals ;  *  and  these  volumes,  we  find,  are  pre- 
liminary to  a  forthcoming  work  upon  *  Mental 
evolution  in  man/  which  will  complete  the  most 
extensive  study  of  comparative  psychology  ever 
attempted.  This  subject  has  not  hitherto  re- 
ceived the  comprehensive  treatment  which  ita 
imjwrtance  deserves.  One  of  the  most  vital 
questions  of  our  times  is  the  genetic  continuity 
of  the  mind  as  well  as  the  physical  structure  of 
man  with  that  of  the  lower  animals  :  it  marks 
the  point  where  the  views  of  Darwin  and 
"Wallace,  and  of  many  of  their  followers,  di- 
verge ;  and,  whatever  our  own  opinions  may  be, 
we  must  regard  this  as  the  crowning  problem 
of  animal  evolution  in  its  broadest  sense.  In 
the  first  few  pages  of  these  two  works,  it  is 
easy  to  discern  the  author's  personal  stand- 
point, and  to  foresee  that  the  third  volume  will 
contain  an  elaboration  of  the  psychology  of  the 
'  Descent  of  man.'  Keserving,  however,  a  com- 
plete discussion  of  the  final  question  for  the 
later  work,  he  carries  us  here  to  the  summit  of 
the  lower  animal  scale,  ably  following  every 
line  of  inquiry'.  Although  not  a  profound 
thinker,  Mr.  Komanes  is  a  thorough  and  origi- 
nal investigator  ;  and  his  previous  labors,  both 
in  biology  and  psychology,  qualify  him  pecul- 
iarly for  this  line  of  research.  While  as  a  phi- 
losopher he  generally  follows  Hume,  Mill,  Bain, 
and  Spencer,  his  position  as  a  psychologist  is 
oflen  very  independent.  As  a  follower  of  Dar- 
win, he  naturally  inclines  strongly  to  his  views 
on  many  questions  ;  attributing  to  natural  se- 
lection almost  unlimited  influence  in  the  devel- 
opment of  instinct  and  intelligence. 

Based  upon  the  generally  accepted  truth  of 
the  evolution  theory,  below  the  human  scale, 
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lower 
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I'  •'  Th<»  vrork  is,  Mrst.  the  rollcclion  of 

D  i;ilter  of  antlioiitic  ohsoi'vationa  ii|>oii 

tile  lower  aniinnU  (this,  with  general  i-om- 
menta.  occupies  the  whole  of  the  voli)mr  ui>on 
'AnStnal  inU'lHgence');  seoond.  ai'loBf  analysis 
of  U»€  tc&u  of  mind,  its  physieul  Itaais,  ami  the 
uicAua  WO  bavo  of  ilelermining  its  prt-beuce ; 
Ibin],  an  examlrmlion  of  the  nicntal  facnllips, 
•acb  OS  ooimciousness,  sensation  aud  peiccp- 
mil  rfason,  in  their  hij^ht-r  and 
itions;  fourth,  the  application 
^  ations  to  the  deterujinatinu  of 
t'  .'Is  in  the  unininl  scale  at  which 

»'  oinoiiA  of  consrioiisness,  seusntion, 

ft  appear;  finally,  a  full  discussion  of 

"  11  of  instinct,  as  arising;  parallel  witli 

"'  ^  ^'.  Tlic  chief  merits,  as  well  as  the 
spocini  and  almost  insurtaountable  ditticultics 
of  Mr.  UunjuDes*  work,  ^re  met  with  in  these 
two  sections.  In  tlie  accumulation  of  well- 
rraiiKnl   facts,  he  has  slarled  in  u   sound 

lenlili<*  method  :  the  interpretation  of  these 
is  !9  n  most  delicate  task. 

Is  H  certain  aci  prompted  hy  instinct,  or  in- 
^*  Does  it  indicate  conscious  choice, 

*'  the  response  of  refiex  action  to  a 

oeru.u  biimnlnsV  Docs  it  indicate  a  knowl- 
idge  of  the  relation  of  means  to  end?  These 
are  ••ulitle  problems  .ill  along  the  line  from  the 
acthrojxkid  ape  to  the  Amoeba:  their  intcr- 
pTvtiition  by  the  two  schools  of  psychologists 
is  often  directly  ix)ntradictory,  yet  upon  this 
Ihe  whole  argunient  must  rest.  The  difficul- 
ties Increase  as  we  descend  the  scale.  The 
mind.4  of  others  can  only  be  known  as  ideal 
jjTojfctions  of  our  own  mental  stales.  Here 
•rliws  ihi-  doubt,  in  applying  onr  criteria  of 
mind  to  p.inicular  ca.m^s.  which  increases  as 
wo  nci-fle  from  minds  like  our  own  to  those 
\esA  «o,  pofrsing  into  a  gradual  series  to  not- 
minds. 

l*he  ob*4.'rvations  in  the  first  vohnne  under 
consl<leracioQ  relate  to  members  of  all  the 
larger  divisions  of  the  animal  kingdom.  Their 
nnnnher  and  variety  are  surprising;  and,  al- 
llM>agh  thtf  author  has  carefully  endeavored  to 
e\- '"■'■■  "!l  those  in  the  least  degree  doubtful, 
n  lom  will  ap|>ear  incrediltle  to  persons 

nninmuinr  with  this  class  of  literature.  These 
anecdotes  form  a  superb  field  for  induction  ; 
yet  many  of  thciu  are  marred  for  scientific 
porpofie^  by  the  hasty  conclusions  of  the  ob- 
•errer*,  whi»'h  are  ap|}enr1ed.  In  the  closing 
cbapfrr  ripnn  monktys,  there  is  a  novel  diary 
<■''  ?3  of  a  brown  ca|>uchiu.  which  was 

K'  two  months  by  Miss  Komanes. 

in  the  second  volume,  before  seeking  to 
dotenaine  the  levels  at  which  we  meet  the  lower 


and  higher  mental  phenomena,  the  autbnr  tries 
to  show  very  clearly  his  own  conception  of 
mind,  and  by  what  means  we  can  legitimately 
infer  its  presence  in  an  animal.  *' The  dis- 
tinctive element  of  mind,"  he  says.  **  is  con- 
sciousness, and  the  test  of  consciousness  is  the 
power  of  choice."'  The  function  of  selective 
discrimination  with  the  complementary  power 
of  adaptive  response  is  regarded  as  the  root- 
principle  of  mind :  and  it  is  found  only  in 
agents  wliich  are  capable  of  feeling.  Tliese 
root-principles  of  feeling  and  choice  may  be 
traced  down  into  the  vegetable  kingdom,  where, 
for  example,  we  find  an  insectivorous  plant 
rejecting  a  bit  of  glass,  but  feeling  and  closing 
upon  a  fiy.  To  the  objection  that  plants  arc 
not  in  any  proper  sense  capable  of  feeHng.  the 
author  allows  that  at  the  bottom  of  the  scale 
the  terms  have  lost  all  their  original  meaning ; 
yet  the  apparent  abuse  of  terms  serves  well  to 
emphasize  the  fact  of  the  gradual  dawn  of  these 
powers.  The  great  stress  of  Mr.  Komanes' 
argument,  as  a  consistent  evolutionist,  is  the 
universal  gradation  which  we  find  throughout 
the  scale,  which  he  strictly  maintains  is  one  of 
degree  only,  although  it  may  appear  to  >te  one 
of  kind.  With  this  principle  of  gradation 
constantly  in  mind,  the  reader  will  be  less  sur- 
prised at  some  of  the  author's  conclusions. 

We  see  feeling  and  choice  acquiring  the 
semblance  of  their  higher  meaning  among  the 
coelenterates.  in  the  Me<lusae  for  example, 
where  we  first  find  definite  sense-organs.  In 
this  group,  ac<x)rdingly,  following  Spencer,  the 
author  discovers  »  the  raw  material  nf  con- 
sciousness.* Here  arises  another  ditllculty 
in  distinguishing  between  the  mental  choice  of 
consciousness,  and  the  apparent,  but  not  real 
mental  choice  of  refiex  action  ;  and  the  only 
distinction  that  can  be  drawn  consists  in  the 
latter  '•'■  depending  on  inherited  meclianisms 
within  the  nervous  system,  being  so  constructed 
as  to  effect /?rtrti'cu/«r  adaptive  movements  in 
response  to  particuhr  stimulations,  while  llie 
former  are  independent  of  any  such  inherited 
adjustments."  Refiex  choice  is  habitual  and 
invariable  :  mental  choice  ileeides  between  one 
of  two  alternatives,  in  case  of  new  exj>erience. 
Sensation  is  feeling  aroused  by  a  stimulus,  and 
always  attended  by  c<insciousness ;  and.  to- 
gether with  the  rise  of  conscious  choice,  we 
meet  the  dawn  of  intelligence,  or  mind  as  we 
generally  understand  it.  Docs  the  organism 
learn  by  its  own  individual  as  distinguished 
from  its  race  exiwrience?  If  it  does  so,  its 
mind  is  placeil  beyond  the  area  of  merely 
refiex  action. 

Having  advance<l  ttms  far,  the  author  first 
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discovers  memory  of  a  low  order  among  the 
gastropods ;  experiments  with  the  echino- 
derms  and  higher  crustaceans  having,  up  to  this 
time,  given  rather  negative  results.  The  latter 
fact  is  the  more  surprising ;  because  among 
some  of  the  terrestrial  arthropods  —  the  ants, 
bees,  and  wasps  —  this  faculty  is  so  wonderfully 
developed.  Memory  of  the  higher  kind,  which 
dej>ends  upon  the  association  of  ideas  by 
8imilarit3',  is  met  with  among  the  fish  and 
batrachians.  This  involves  another  faculty ; 
namely,  perception.  Differing  from  Spencer 
in  many  particulars,  and  showing  less  con- 
fidence in  himself  as  to  the  nse  of  perception 
than  at  other  x>oints,  the  author  in  general 
regards  it  as  the  faculty  of  cognition,  and  finds 
clear  evidence  of  it  among  the  insects,  reach- 
ing the  general  conclusion  that  reflex  action 
and  perception  advance  together.  Imagination 
is  stated  to  rise  step  by  step  with  memory 
and  perception  among  the  moUusks,  insects, 
spiders,  crustaceans ;  and  the  doubting  reader 
is  referred  to  the  actual  observations  in '  Animal 
intelligence  '  which  sustain  these  conclusions. 
As  to  the  more  complex  mental  powers,  pro- 
ceeding in  the  same  line  of  argument,  the 
anthor  discovers  reason,  with  a  knowledge  of 
the  relation  between  means  and  end,  among 
the  bees  and  wasps ;  in  this  order  he  also 
observes  communication  of  ideas  ;  understand- 
ing of  words,  and  dreaming,  are  found  among 
the  birds ;  tools  are  intelligently  used  by 
monkey's  and  elephants ;  an  indefinite  sense 
of  morality  is  seen  among  dogs  and  anthro- 
poid apes.  The  discussion  of  conscience,  voli- 
tion, and  abstraction,  is  reserved  for  the  last 
volume.  The  various  approximate  levels  at 
which  the  signs  of  the  emotions,  the  will,  and 
the  intellect  appear,  are  presented  in  a  large 
diagram,  in  which  the  faculties  branching  out 
from  a  single  stem,  neurility,  are  seen  in  a 
condensed  view  of  the  entire  system. 

Fully  one-half  of  '  Mental  evolution  in  ani- 
mals '  is  devoted  to  the  subject  of  instinct ;  and 
as  it  is  treated  with  the  utmost  fulness  and  clear- 
ness, with  a  critical  discussion  of  the  theories 
of  difierent  writers,  it  forms  an  invaluable  and 
standard  contribution  to  this  much  mooted 
subject.  In  general,  supporting  the  theory  of 
Darwin  in  opposition  to  the  contradictory 
views  of  Lewes  and  Spencer,^  it  is  shown  that 
the  origin  of  instincts  may  be  either  primary 
or  secondary ;  that  is  to  say,  — 

"lasti^ots  may  arise  either  by  natural  selection 
fixing  on   puri-  .coiess  habits  which  chance  to   be 

1  In  hU  ^''i"/='P\^*  ^LoBychology.  TbU  work  wa«  written 
before  ihe  P"^"^]'**"  ^i^iie  Orii^b  of  apeclca.  Mr.  Spencer 
now  admit*  the  wide  Influeif  s  .p^'i^jcUon.  *^ 


profitable,  so  convertlnff  these  habits  into  instincts 
(primary),  without  intelligence  ever  being  concerned 
in  the  process;  or  by  habits  originally  iutelUffent  be- 
coming by  repetition  automatic  (secondary)." 

While  either  of  these  causes  may  work  alone, 
yet  frequently'  in  co-operation  they  evolve  in- 
stinct more  rapidly  by  blended  origin.  In- 
stinct is  accordingly  defined  as  '^  reflex  action 
into  which  there  is  imported  the  element  of  con- 
sciousness ;  "  and  the  point  is  ably  sustained, 
that  Spencer's  derivation  of  instinctive  from 
reflex  actions  merely,  is  inadequate  for  the 
higher  animals,  while  Lewes's  theory  of  the 
*  intelligence '  origin  is  inadequate  to  explain 
the  instincts  of  the  lower  animals.  Darwin's 
essay  on  instinct,  part  of  which  only  appeared 
in  the  'Origin  of  species,'  is  pubhshed  as  an 
appendix  to  this  volume.  The  autlior  ac- 
knowledges his  indebtt^ness  to  this,  as  well  as 
to  many  manuscript  notes  left  him  by  the  great 
naturalist. 

An  outline  has  been  given  of  these  unusually 
interesting  works  ;  and  there  is  little  space  left 
for  extended  criticism,  although  at  many  points 
it  is  richly  deserved.  We  find,  among  other 
defects,  that  the  candor  of  the  author's  preface 
is  not  sustained  throughout.  He  disclaims  the 
discussion  of  all  philosophical  questions,  such 
as  the  causal  relations  between  mind  and 
matter,  as  apart  from  the  objects  of  the  book ; 
yet,  at  several  rough  places  where  he  feels  called 
upon  to  explain  the  origin  of  faculties,  he  does 
it  in  terms  of  nerve  fibres  and  cells.  For  ex- 
ample :  in  the  origin  of  consciousness  we  find 
him  groping  after  Sj^encer,  and,  with  some 
hesitation,  deriving  this  faculty  from  'gan- 
glionic friction ; '  while  at  another  turn  he 
reverses  the  causal  relation,  since  it  is  con- 
venient to  do  so,  and  suggests  a  psychical  cause 
for  some  material  change .  Discussing  the 
origin  of  nerve-fibres,  he  again  quotes  Spencer ; 
although  Balfour,  in  his  address  before  the 
British  association  in  1880,  gave  the  whole 
weight  of  his  authority  against  Spencer's  theo- 
retical views.  The  accounts  given  of  the  evo- 
lution of  the  first  germs  of  mind  and  nerves 
are  necessarily  obscure  and  assailable.  It  is 
true  that  pure  speculation  is  unavoidable  in 
such  an  intangible  sphere  of  inquiry ;  but  the 
intrinsic  merits  of  the  argument  are  dimmed, 
and  we  believe  the  truth  is  delayed,  when  the 
reader  is  so  often  left  in  doubt  as  to  where  the 
author's  observation  ceases  and  his  imagination 
begins.  As  before  stated,  it  is  not  the  facts 
of  actual  observation  brought  forward,  but  the 
character  of  the  inferences  which  are  drawn 
from  these  facts,  which  will  arouse  controversy. 

The  American  edition  of  *  Mental  evolution  * 


Jwr  4,  Koi  J 


SCIENCE. 


19 


k»  a  cauttleaa  publication.  Besides  nuinei-ous 
typO£rrsi>Titcftl  errors,  those  w!»o  were  iu»roriu- 
ii;i  :i  to  purchiwe  an  early  c6\iy  found 

t'-  int  drngrams  omitted,  one  of  which 

U  !v  esHeuliai  to  the  understanding  of 


F/SKB*S  ELECTRTCITY. 

Sftetrickf  in  theory  and  practice;  or,  the  elements  of 
9iwcfrknl  entjineerintj.  Ily  B.  A.  Fiske.  New 
York,  Van  yotHrtinfi,  IS83.     270  p.     S", 

I"  work  of  Liont.  Fiske  meets  in 
.-•a  want  felt  liy  n  consideradle  num- 
litTor  persons,  is  autliciently  shown  by  the  fact 
Uuil  it  has  uln-ndy  reached  a  thinl  edition  : 
bal  we  must  nevertheless  confess  to  a  feeling 
of  ^"■^■■'•^  disappointment  on  reading  it.  The 
r\  lis  raisod  by  the  title  are  hardly  jus- 

ti!  "  contents  ;  since  the  discussions  of 

li  points  arc  very  brief  and  unsatis- 

fr,  lie  the  portion  treating  of  electrical 

C!  _  ^    pro[>er  is  feomewhnt    illdigcated, 

lu  r^c:.  liii-re  i»  a  certain  •  scrappiness '  about 
the  work  an  a  whole,  which  is  ai>parenlly  due 
lo  over-hflste  in  preparation. 

'I*he  tirsl  five  chapters,  occupying  about  one- 
fuurth  of  the  Iwok,  are  extremely  elementary, 
Ai>d  'Mill. '.in  little  that  will  not  be  foniid  more 
fi;  ■  in  almost  any  work  on  electricity, 

w:j..-  ^^..^aional  loose  statements  also  occur. 
TfaoA,  in  the  chapter  devoted  to  work  and 
poCential.  the  writer  seems  to  overlook  the 
exju^taess  intioilaced  into  scientific  mcasure- 
Dls  when  GauBS  first  proposed  an  absolute 
lem  of  mass  and  force  measurement.  Ira- 
ni '  iricr  the  definition  of  the  foot-pound, 
V.  .  following  statement:  •*  This  unit 
U.  r.  too  large  for  measuring  with  con- 
V«  '  'I  many  cases ;  and  for  this  reason 
wch  smaller  one  has  been  invented,  called 
*erg."*  The  only  definition  given  of  the 
dvD^  is  •*  an  extremely  minute  weight,  being 
aJbonl  ^Ij  of  a  gramme."  Other  examples  are 
to  be  yeen  in  the  table  on  p.  *J14. 

Snch  laxity  of  expression,  although  it  may 
•tvin  to  simplify  the  subject,  cannot  fail  to  prove 
CDofnsing  a»  soon  as  the  reader  really  begins 
to  »ltr<lv  the  matter.  Similar  want  of  care  in 
rv  will  trouble  the  student  while  read- 

:..  .  parts  of  the  chapter  on  the  laws  of 

i«tuL&.      From  the  statements  on  p.  CU,  re- 
She  arrangement  of  baltery-t-ella.  the 
might  erroneously  infer  that  high  intenial 
tv  in  a  cell  i^  in  itself  advantageous  in 
lavrt-ABUiii  the  fttrenglh  of  the  current  given  by 


C'onsidcring  the  |>ortion  of  the  work  devoted 
to  the  applications  of  electricity,  we  find  a 
great  inequality-  in  the  space  devoted  to  im- 
portant matters.  The  subject  of  electro-metal- 
lurgy' is  allowed  but  a  single  page,  and  the 
extensive  use  of  dynamo-machines  in  the  elec- 
trical deposition  of  metals  is  not  discussed  at 
all.  Of  the  ten  pages  given  to  storage-bat- 
teries, five  are  filled  with  a  mere  statement  of 
the  claims  of  certain  recent  patents,  without 
any  information  regarding  their  value.  On 
the  other  hand,  neither  the  chemistry  of  the 
lea<l-battery  nor  the  special  advantages  and 
disadvantages  of  the  storage- battery  are  con- 
sidered. The  chapter  on  thormo-electrio  bat- 
teries contains  no  allusion  to  any  form  of 
lUermo-balterj'  whose  use  iu  the  arts  has  been 
attempted  ;  and  there  is  not  even  a  mention  of 
the  names  of  Karmer,  Noe,  or  Clamoud.  In- 
stead of  this,  five  pages  of  patent  claims  arc 
given,  several  of  which  are  not,  in  fact,  for 
thermo-electric  batteries  proper. 

The  remainder  of  the  work  deserves  some- 
what more  praise.  The  chapter  on  electrical 
measurement  contains  a  description  of  the 
earlier  forma  of  am|>^re-meter  and  volt-meler 
of  Oeprez  and  Ayrton  and  Perry.  There  is  no 
reference  lo  Sir  William  Thomson's  current 
and  potential  galvanometci's.  Under  teleg- 
raphy we  find  the  bridge  duplex  method 
dc3cribe<l.  but  the  dilferential  methofl  is  not 
alluded  to.  The  principles  of  the  (juadruplcx, 
as  well  as  those  of  the  harmonic  telegraph, 
are.  however,  explained.  The  chapter  on  the 
telephone  is  i nteresti ng.  It  is  u n fort u nate 
that  not  even  a  passing  mention  is  made  of  the 
Ulake  transmitter;  while  the  rarely  used  trans- 
mitter of  iCdison.  and  his  ingenious  but  unprac- 
tical electro-motograph  receiver,  are  deseribwl 
at  some  length.  The  following  chaptere  on 
electric  lighting,  dynamo-machines,  et<?.,  are, 
ou  the  whole,  the  best  in  the  book.  The  prin- 
ciple of  the  ditlerential  arc-lamp  is  explaine<l, 
and  brief  descriptions  are  given  of  most  of 
the  leading  types  oi'  dynamo-machines.  The 
closing  chapter  ou  electric  railways  contains, 
among  other  matters,  an  account  of  the  system 
of  Field  and  Kdison. 

Injustice  to  the  work  under  review,  we  ought 
to  say  that  many  of  the  faults  which  wo  have 
criticised  have  their  origin  in  the  fact  that  our 
author  has  attempted  the  impossible  feat  of 
discussing  the  theory  and  practice  of  electrical 
engineering  in  a  work  of  only  two  hundred  and 
aixty-five  pages.  As  a  conse<|ncnce,  neither 
theory  nor  practice  is  described  at  sufficient 
length  to  meet  the  wants  of  the  reader,  ^lore- 
over,  we  are  firml3'  of  the  opinion  tliat  any  one 
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wishing  to  understand  the  applications  of  elec- 
tricity must  first  acquire -a  thorough  knowledge 
of  the  theory.  Having  secured  this,  he  will  find 
no  trouble  in  reading  an}'  works  devoted  to  the 
practice  of  electrical  engineering. 


AMERICAN  COASTER'S  NAUTICAL 
ALMANAC. 

The  American  coaater^s  nautical  almanac  for  the  year 
1884'  Published  b^  authority  of  the  secretary 
of  the  navy.  Washington,  Bureau  of  navigation^ 
1884.     158  p.     80, 

It  has  long  been  customary  for  the  principal 
dealers  in  chronometers,  hydrographic  charts, 
and  navigation  supplies  generally  throughout 
the  country,  to  publish  annually,  in  cheap 
pamphlet  form,  certain  of  the  fundamental 
data  required  in  the  navigation  of  ships,  and 
compiled  largely  from  the  publications  of  the 
*  Nautical  almanac  '  office.  Such  small  prints 
have  commonly  been  disposed  of  for  a  few 
cents  per  copy,  or  given  away  to  masters  of 
vessels,  as  the  tabular  data  were  so  scattered 
among  advertisements  of  the  wares  of  these 
dealers  as  to  render  their  distribution  a  matter 
of  interest  to  the  publishers. 

The  recent  action  of  the  sm>erintendent  of 
the  *  Nautical  almanac '  office,  in  beginning  the 
regular  issue  of  the  *  American  coaster's  nau- 
tical almanac,'  will,  it  is  to  be  hoped,  put  an 
end  to  this  unauthorized  extraction  from  the 
publications  of  the  scientific  offices  of  the  gov- 
ernment; for  the  new  annual  will  contain,  in 
a  compact  and  convenient  form,  the  ephemeral 
data  of  ever}'  sort  required  b}'  navigators 
along  the  American  Atlantic  coast,  and  is 
issued  under  the  official  sanction  of  the  sec- 
retary of  the  navy.  The  '  Coaster's  almanac  * 
is  made  up  from  data  already  in  good  part 
accessible  to  navigators  in  one  form  or  an- 
other, but  which  are  now,  for  the  first  time, 
brought  together  into  a  single  small  vol- 
ume, obtainable  with  little  trouble  and  ex- 
pense. 

We  have  first  the  elements  pertaining  to  the 
position,  motion,  and  apparent  magnitude  of 
the  sun,  together  with  the  equation  of  time,  — 
all  given  for  Greenwich  noon,  as  in  the  lar- 
ger annuals  of  the  same  office.  Following  are 
the  times  of  the  moon's  phases,  —  where,  by 
the  way,  the  meridian  is  omitted,  and  a  doubt 
is  likely  to  arise  whether  they  may  not  be  ap- 
plicable to  some  meridian  other  than  Green- 
wich, —  underneath  which  we  find  the  sidereal 
time  of  mean  noon,  and  blank.columns  left  for 
the   navigator   to   enter  with   every   da3'   the 


necessar}'  data  regarding  his  chronometer,  and 
the  latitude  and  longitude  of  his  vessel  at 
noon.  The  next  succeeding  pt^es  contain  the 
positions  of  a  hundred  and  fifty  fixed  stars  for 
the  beginning  of  the  year,  followed  by  a  table 
for  finding  the  latitude  by  an  observed  altitude 
of  Polaris,  and  a  table  for  converting  solar  into 
sidereal  time.  A  matter  of  some  account  is 
the  omission  from  this  portion  of  the  '  Coaster's 
almanac '  Of  all  data  regarding  the  planets. 
A  half-dozen  additional  pages  would  have  suf- 
ficed to  give  the  positions  of  the  four  bright 
planets  ordinarily  employed  by  navigators, 
with  precision  enough  to  make  them  quite  as 
useful  as  the  list  of  star-i)Ositions. 

The  astronomico-nautical  data  occupy  near- 
ly forty  pages,  or  about  one-fourth  of  the  en- 
tire book.  Following  are  twenty  pages  of  tidal 
data,  compiled  from  the  complete  tide-tables 
published  by  the  office  of  the  coast  and  geodet- 
ic surA'ey.  The  approximate  predicted  times 
of  high  water  at  the  principal  ports  on  the 
Atlantic  coast  of  the  United  States  are  given 
for  every  day  of  the  year ;  while,  for  inter- 
mediate ports,  tables  of  tidal  constants  are 
added.  The  times  of  high  water  are  reduced 
to  the  standards  of  the  eastern  and  central 
meridians,  re8i>ectively  five  hours  and  six 
hours  slow  of  Greenwich  time. 

We  have  next  a  very  comprehensive  list  of 
more  than  five  hundred  lighthouses,  lighted 
beacons,  and  floating  lights,  on  the  Atlantic 
and  Gulf  coasts  of  the  United  States,  occu- 
pying thirty-five  double  pages,  and  giving 
the  name,  location,  characteristic,  and  order 
of  each  light ;  also  the  geographical  i>osi- 
tion,  height  above  the  sea-level,  maximum 
distance  at  which  visible,  the  color  and  pecul- 
iarity of  the  lighthouse  or  vessel,  and  the  char- 
acter of  the  accompanying  fog-signal.  This 
is  followed  by  a  ten-page  list  of  lights  in 
the  West-India  Islands,  and  on  the  adjacent 
coasts,  the  coast  of  Brazil,  etc.,  to  the  Ma- 
gellan Straits,  similar  data  being  likewise 
given  for  these  lights.  The  '  Coaster's  alma- 
nac '  concludes  with  nautical  directions  for 
manoeuvring  in,  and  avoiding  the  centre  of, 
cyclones  in  the  North  Atlantic;  the  twenty- 
six  articles  of  the  revised  international  regula- 
tions for  preventing  collisions  at  sea  ;  general 
information  regarding  life-saving  stations,  with 
instructions  to  facilitate  the  shipwiecked  mar- 
iner in  receiving  the  assistance  of  these  sta- 
tions ;  and,  finally,  descriptions  and  explana- 
tions of  the  signals  displayed  by  the  army 
signal-service  as  cautionary  against  approach- 
ing storm,  severe  winds,  and  rough  weather 
generally. 
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Tbr  twvr  almanuc  bears  in  everv  pivrt  llie 
Bwrks  of  preparation  witli  a  considerate  regard 
for  the  wanu  of  that  cIrss  of  men  liiiely  to  use 
it ;  and  the  make-up  of  its  contents  hfis  cvi- 
dentlr  been  in  large  part  suggested  by,  or 
aiidt*r  Ibe  direction  of.  some  odieer  l\iUy  ac- 
qoflinted  with  the  routine  and  necessities  of 
practical  navigatiou :  and  subsequent  issues 
may  tte  expected  to  contain  many  additional 
InHMXJvemenls.  The  *  Coaster's  abuunac  *  is  not 
lni<^mled  to  replace  the  '  American  nautit-al 
alnuknac*  or  navigator's  etiilion  of  the  large 
^  ICphemcris.*  which  has  been  issued  by  this 
ctSUx  for  each  ywir  since  ISoo,  and  will  be  con- 
tinued  as  heictoforc. 


METALLURGY  OF  PRIMITIVE  NATIONS. 

Dk  tmrtoile  hei  titn  naturpolhem^  mil  herHclsichtigung 

-    ■'    •  ^Kchtr  vtrhfUtnitit.      Von    R.    Andree. 

Veil    A-    Co,    1884.      10  +  lf«G    p.,   67 

In  our  epoch  the  priuiIUve  status  of  savage 
lions  rapidly  disappears,  and  the  manufac- 
or  the  last  tools  recalling  the  alone  age 
will  »oon  be  abandoned.  The  factories  of 
Xf^w  Englaml  already  furnish  cAst-8*eel  toma- 
hjiwkfl  to  our  western  Indians,  ana  the  Cen- 
f,.. I  \f,-i,..,i,  negro  shoota  the  hippopotamus 
It  \\\\  with  a  breech-loader  of  the  most 

f.  tern.     Facts  like  those  are  a  suffl- 

t  (iiig  to  the  ethnologist  for  collecting 

».o'  V.  1  T  ver  can  be  brought  to  posterity  from 
tLr  itit  aiuent*  and  rude  machinery  of  the 
lo»vr  i:i c^  of  mankind.  To  aid  this  purpose, 
A'. '!!'•  I -1^  undertaken  to  illustrate  one  branch 
<•  ^ic  research,  metallurgy,  and  to  show 

t>;  i  of  our  preseuT  knowledge  concern- 

ing i(*  praitii*  unioug  the  above  races. 

His  learned   treatise  excludes  the  European 
d  Semitie  nations,  of  which  the  metallurgy 
saffieiently  known,  and  had,  except  within 
tibA  nost  rectrnt  times,  but  little  direct   inllti- 
enoc   a])OD  that    of   primitive   nationb.     The 
ioo«t  lDQ[wrt4int  roctais  to  be  considered  were 
■  •opper.  tin,  au<i  l)ronze.     The  Kgyptians 
■'  earlit-st   period   were   acquainted   with 
■i  ii-OD  ;  but  the  manufacture  of  iron 
:  le  Central-AlYicans  was  an  invention 

.  -vu,  and  not  borruwetl  from  Kgypt. 

I  •  t'loped  in  north-eastern  or  in  C'en- 

Ir,.     '  '1  from  there  must  have  i-eached 

a,j  ^  .     :i,  as   Andree    believes.       Iron 

t:  \vc<l  immedialcly  upon   atone   tools, 

fr....:  r    i-*    limited  to  a  few  portions  of 

Ihal   ■  '    oidy.      The  ICast    Indies    had 

■   tftoix    I'vi^^'^i    for  themselves;    and   metals, 


except  tin,  do  not  seem  to  have  l>een  im- 
ported there.  Coi)per  is  obtained  by  very 
archaic  methods.  It  cannot  bo  decided  which 
metal,  copper  or  iron,  is  of  older  use  in  that 
country. 

The  Malayan  nations  form  another  inde- 
]>endent  area  or  domain  of  metallm-i^y.  their 
peculiar  practical  mothotls  ivaching  from  Mad- 
agascar to  New  Guinea.  Iron  was  their  oldest 
raetal,  and  it  probably  was  so  auiong  the 
Indo-Chinese  as  well.  In  its  cultural  devel- 
opment, China  stands  wholly  for  itself,  and 
thirty-five  hundred  years  ago  it  produced  the 
finest  lirouzes ;  Vput  Chinese  prehistorics  have 
not  as  yet  been  sullicieutly  studied  to  decide 
which  metal  was  the  first  to  be  wrought  in 
that  distant  realm.  When  Hussia  invaded 
Siberia,  some  of  its  tribes  were  reducing  and 
working  iron  ores,  having  been  probably  taught 
by  Turkish  nomads.  Meteoric  iron  waa  put 
to  use  by  several  American  tribes.  esi>ecially 
by  Uie  Eskimo.  The  reduction  of  ores  by 
charcoal,  and  their  smelting  by  fire,  were  dis- 
covered at  tliree  different  s|)ots  in  tins  western 
hemisphere,  wholly  independent  of  each  other, 
—  in  Mexico,  in  Cundinamarca,  and  in  Peru. 
The  chief  metal  of  Mexico  was  copper;  of 
Peru,  bronze  ;  though  both  were  useil  simulta- 
neously with  stone  implements.  Analyses 
made  of  Ameiican  bronzes  have  proved  Ihem 
to  be  alloys  of  metals  joined  in  very  diifercnl 
proportions. 

The  '  Scandinavian  '  theory,  that  in  every 
part  of  the  world  the  metals  should  appear  in 
the  same  historic  order  —  cop[>er,  tin,  i>ron2e, 
iron  —  among  all,  even  the  n)OSt  heterogene- 
ous nations,  has  held  supreme  sway  in  science 
for  almost  half  a  century,  but  is  now  en- 
tirely upset  by  the  investigations  of  R.  Andree 
and  others.  A  fact  which  alone  would  sulKce 
to  disprove  it  is  this,  that  the  production  of 
bronze  is  a  more  ditticult  process  than  the 
|)roduction  of  iron.  Many  nations  have  bor- 
rowed metallurgic  processes  and  melho<l8  from 
other  nations,  as  proved  in  many  instances; 
i)ut  these  methoils  and  practices  have  also 
been  the  result  of  inventions  independent  of 
each  other;  and,  to  explain  Uie  similarity  of 
processes  in  countries  widely  separated  from 
each  other,  the  nissumption  of  separate  inven- 
tion is  the  most  probable  and  natural  of  all. 

Although  the  above  results  gleaned  from 
Andrce's  publication  give  only  a  superficial 
idea  of  its  contcutA,  we  deem  them  sutTlcient 
for  attracting  the  notice  of  ethnologists  and 
archeologista.  and  add  the  statement  that  every 
page  of  it  teems  with  important  or  uncxjx'cted 
disclosures. 
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INTELLiaENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


aOVBBNBfBNT    ORGANIZATIONS. 
U.  8.  geologiosl  vanvf, 

Yeltotostone  national-park  survey.  —  Preparations 
for  field-work  by  the  Yellowstone  park  division,  under 
Mr.  Arnold  Uague,  are  now  nearly  complete.  The 
experience  of  last  season  enables  the  tnembers  of  the 
party  to  take  the  field  with  a  fair  idea  of  the  nature 
of  the  volcanic  rocks  of  the  park,  and  of  the  thermal 
problems  with  which  they  will  have  to  deal.  Last 
summer's  notes  have  been  condensed  and  arranged 
for  the  purpose  of  comparing  the  conditions  of  the 
springs  and  geysers  observed  with  their  conditions 
during  the  corresponding  months  of  this  year.  A 
comparison  of  the  thermal  activity  observed  in  1883 
with  the  intensity  displayed  in  1878  shows,  that  in  the 
greater  number  of  instances  the  changes  have  been 
unimportant,  and  that,  contrary  to  the  opinion  fre- 
quently stated,  there  has  been  no  diminution  in  the 
intensity  of  thermal  action  in  the  park  during  the 
last  six  years. 

Mr.  Hague  reports  that  two  additions  should  be 
made  to  the  list  of  active  geysers,  — one  in  the  Fire- 
hole  basins,  In  the  lower  geyser  basin,  and  one 
in  the  upper  basin.  The  former  Is  situated  on  the 
broad  sinter  terrace  or  fiat,  that  lies  north-west  of 
the  mounds  of  the  *  Fountain  Geyser.'  Dr.  Peale,  in 
his  report  of  1878,  suggests  the  possibility  of  its  being 
a  geyser.  It  has  a  large,  gray  pool  (ninety  to  a  hun- 
dred feet  in  diameter),  without  any  particular  beauty 
of  form  or  color.  Near  the  west  border  of  the  pool 
is  a  fissure-like  vent,  over  which  the  water,  owing  to 
its  greater  depth  there,  has  a  dull-green  color.  The 
following  description  of  an  eruption  is  from  the  note- 
book of  Mr.  Walter  H.  Weed :  — 

*'  At  5  P.M.  (Sept.  25,  1883)  the  water  was  perfectly 
quiet,  no  ebullition  whatever  being  noticed.  At  6.02 
a  large  volume  of  steam  was  thrown  out,  accompa- 
nied by  a  vigorous  bulging  of  the  water,  which  in- 
creased in  violence  until  at  5.06  a  mass  of  water,  six 
to  eight  feet  in  diameter  at  the  base,  was  thrown  up 
in  a  tapering  column  from  twenty-five  to  thirty  feet 
high.  For  twenty  seconds  these  spurts  continued, 
after  which  the  column  fell,  and  the  water  boiled 
quietly  for  ten  seconds.  Bulging  again  commenced, 
and  continued,  with  occasional  subsidence,  until  6.13, 
the  jets  varying  in  height  from  three  to  twenty  feet. 
The  total  duration  of  the  eruption  was  eleven  min- 
utes. From  5.13  to  5.43  the  water  boiled  quietly;  at 
the  end  of  this  time  bulging  again  commenced,  and 
another  eruption  similar  to  the  first  occurred.  There 
are  apparently  two  vents;  the  jets  acting  together, 
yet  not  perfectly  synchronous.  A  low,  heavy  mass  is 
shot  up  from  the  lesser  vent." 

This  geyser  has  been  named  the  *  Surprise.'  From 
th«  height  of  the  column  and  force  displayed,  it  will 
rank  as  the  third  geyser  in  the  Lower  Basin. 

The  new  geyser  of  ilje  Upper  Basin  is  in  the  Emer- 
ald group,  and  U  the  spring  No.  0  of  that  group,  de- 
scribeil  in  Dr.  Peale's  report.  Mr.  Hague  has  named 
it  the  *  Cliff  Geyser/  as  it  lies  no  close  under  the  wall 


which  skirts  the  west  bank  of  Iron  Creek.  Mr.  Weed 
was  fortunate  to  witness  this  geyser  in  action,  and 
describes  an  eruption,  under  date  of  Aug.  27,  1883, 
as  follows:  "  This  geyser  presents  a  shallow  basin, 
with  rather  ill-defined  margin,  formed  Of  thin  plates 
of  honeycombed  geyserite.  The  water  near  the  edge 
is  turbid,  and  from  two  to  eight  feet  deep,  and,  when 
first  observed  in  action,  was  boiling  vigorously  at  a 
number  of  points.  A  few  minutes  later  the  water 
bulged  violently  to  a  height  of  six  feet  in  the  centre 
of  the  basin,  sending  out  waves  In  all  directions, 
which  broke  upon  and  ran  over  the  low  margin. 
This  was  soon  followed  by  another  bulge  eight  feet 
high,  succeeded  by  a  series  of  spurts  and  bulges  lift- 
ing the  central  mass  of  water  to  a  height  of  thirty  to 
fifty  feet.  This  continued  for  two  minutes  and  a 
half,  when  the  violence  of  the  eruption  became  less 
and  less,  until  the  jet  was  but  three  to  eight  feet  high, 
continuing  for  two  minutes,  when  the  water  receded, 
still  boiling  vigorously.  The  inner  basin  was  now 
seen  to  be  approximately  thirty  feet  in  diameter,  with 
a  somewhat  muddy  bottom,  blotched  with  black  and 
orange,  surrounded  by  a  shallow,  gray-white  and 
black-lined  outer  basin,  fifty  by  sixty  feet.  Half  an 
hour  later  a  second  eruption  occurred,  quite  similar 
to  the  first.  These  eruptions  resemble  those  of  the 
Giantess  in  appearance." 

~ — '         U.  8.  boreaa  of  ethnology. 

Annual  reports.  — The  third  animal  report  Is  all  in 
type,  and  will  soon  be  issued.  The  second  report 
is  now  being  issued:  it  is  a  volume  of  five  hundred 
and  fourteen  pages  (l.-xxxvii.,  1-477),  illustrated  with 
seventy-seven  plates,  seven  hundred  and  fourteen 
figures,  and  two  maps.  Thirteen  of  the  plates  are 
chromolithographs.  The  report  of  the  director  de- 
tails the  office  and  field  work  of  the  bureau  for  the 
fiscal  year  1880-81,  and  presents  some  remarks  intro- 
ductory to  the  accompanying  papers,  which  immedi- 
ately follow.  These  are  seven  in  number:  viz.,  *  Zufii 
fetiches,*  by  Frank  Hamilton  Cushing ;  *  Myths  of  the 
Iroquois,'  by  Erminnie  A.  Smith;  *  Animal  carvings 
from  the  mounds  of  the  Mississippi  valley,*  by  Henry 
W.  Henshaw ;  '  Navajo  silversmiths,'  by  Dr.  Wash- 
ington Matthews,  U.S.A. ;  'Art  in  shell  of  the  ancient 
Americans,*  by  William  H.  Holmes;  *  Illustrated  cat- 
alogue of  the  collections  obtained  from  the  Indians 
of  New  Mexico  and  Arizona  in  1879,*  by  James  Ste- 
venson; and  'Illustrated  catalogue  of  the  collections 
obtained  from  the  Indians  of  New  Mexico  in  1880,* 
by  James  Stevenson. 

Mr.  Cushing's  paper  occupies  thirty-seven  pages. 
The  fetiches  most  valued  by  the  ZuQIs  are  natural 
concretions  or  eroded  rock  forms,  having  an  obvious 
or  fancied  resemblance  to  certain  animals,  or  objects 
of  that  nature,  in  which  the  evident  original  resem- 
blance has  been  heightened  by  artificial  means. 
Eleven  plates  and  three  figures  show  a  number  of 
these  fetiches,  three  of  the  plates  being  colored. 

It  Is  the  plan  of  the  bureau  to  preserve  and  record 
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Itke  BTtbi  Aiid  fulk-tore  of  the  sereral  tribpA  in  their 
own  Utt^nnj^M,  with  interiini»*r  translations.  The 
pa  ^   Erminnie  A.  Smith,  although  it  does 

D<  <^)lume  present  tho  origluAl  )angua!;e,  ii 

mr  '  Lh€  nidiiction  of  the  ort};'>ual  to  writing 

\u  iif  her  linguistic  work,  after  a  prolonged 

IV-.  '>iig  the  Iroquois  Irihi/s,  into  one  of  which, 

It  w,  she  wa*  adopted.     It  is  therefore  an 

lull  i'  i  >•<.  r«ndorlng  of  ionie  of  the  Iroquois  myths, 
•iMij.  tri  -.siiich  have  appeared  in  otlier  fflrms,  and 
olli«rs  4if  which  Iiavi?  l>een  for  the  first  lime  collected 
bf  htnelL  Mr.  Henshaw.  in  forty-four  pa?es.  dis- 
cusses the  aiiluiaJ  carvings  from  the  mounds  of  the 
_Uis»l«a)ppl  tiUtey,  ami  reaches  the  following  general 
*Iu«iuna :  — 

TliAt^  of  the  carvings  from  the  mounds  which 
ti*  idiintifled,  there  are  no  repreacntationsof  hirda 
mlmaN  not  indigenous  to  the  Miseisslppi  valley, 
■iitlylhM  the  theories  of  origin  for  tlie 
•  rs  suggested  by  tlie  presence  in  the 
mijiiuii.^  i-f  curving*  of  supposed  foreign  animals  are 
WlthcHit  basis; 


y.  That  a  lar^e  majority  of  the  carvliigs,  instead  of 
being,  as  a^suiuod.  exact  hkenessc:^  from  nature,  pos- 
sess in  reality  only  Uie  most  general  reaemblance  to 
the  birds  and  animals  of  tlie  region  ^vhich  tliey  w^re 
doubtless  intended  to  represent; 

3^.  That  there  is  no  reason  for  believing  that  the 
masks  and  sculptures  of  human  faces  are  more  cor* 
rect  likenesstis  than  are  the  animal  carvings; 

4°.  That  llie  state  of  urt-cutture  reached  by  the 
mound'bnilders.  as  illustrated  by  their  carvings,  has 
been  greatly  overesiimntod. 

Dr.  Matthews'  7>aper  ia  of  eight  pnges^  and  la  tllus- 
trateil  willi  five  plates.  Mr.  Holmes's  paper,  one  of 
the  most  important  in  the  volume,  is  uoticeil  on 
another  page,  Mr.  Stevenson*s  papers  are  also  fully 
illustrated,  a  number  of  the  plates  being  colored; 
and  his  catalogues  are  not  merely  enumerations,  but 
arc  accompanied  by  a  judicious  amount  of  discussion 
ami  comparison,  which  render  them  of  substantial 
value.  The  volume  has  not  only  a  complete  table  of 
contents  and  a  full  index,  but  each  paper  has  a  sepa- 
rate table  of  contents,  and  list  of  illustrations. 
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embedded  in  hard  earth,  and  thence  protruded,  form- 
ing the  cocoon-slaik  by  which  the  hall  was  attached  to 
an  under  surface.  The  appearance  of  Miespidertiugs 
indicated  that  they  had  been  hatclied  two  or  three 
days  when  first  seen.  They  were  evidently  drassldt 
of  the  same  Sfiecle.t  as  tlie  broken  specimens  above 
alluded  to.  Thus  the  interesting  habit  of  concealing 
her  future  progeny  within  a  globular  cradle  of  mud 
was  demonstrated  to  belong  to  a  spider  as  well  as  to 
a  wasp.  That  thl^  particular  species  Is  much  subject 
to  tlie  attacks  of  hymenopierou*  parasites  Is  already 
proved;  but  tliat  it  is  more  exposed  than  many  other 
spt'cies  which  spin  silken  coooons.  otherwise  unpro- 
tected in  very  many  localities,  does  not  apijcar. 
There  is  no  evidence  that  so  strange  a  habit  has  devel- 
oped from  necessity,  and  none  that  it  proves  more 
protective  than  the  ordinary  araneal  cocoonery.  Dr. 
McCook  had  name<l  the  species,  provisionally.  Mica* 
ria  limnicunue  {limnu»,  nmd,  and  cunae,  a  cradle). 
although  It  is  possible  that  Hentz  may  bare  described 
the  species  as  one  of  his  genus  Herpyllus.  The  only 
spider-cocoons  known  to  the  speaker,  at  all  resem- 
bling those  of  M.  limnicunae,  lie  had  coll(*cted  at 
Alexandria  Bay,  N.Y.,  on  the  St.  Lawrence  Ulver,  in 
1882.  They  were  attached  by  very  close  spinning- 
work  to  the  under  side  of  stones.  But  the  exiornal 
case.  Instead  of  l)eing  of  mud,  was  a  mass  of  agglom- 
erated particles  of  old  wood,  bark,  leave.'?,  Itlosaoms, 
the  shells  and  wings  uf  Insects,  etc.  Thes*"  wt>n-  held 
toj^ether  by  delicate  and  sparsely  spun  filament-s  of 
silk.  Two  of  thcie  riiip-balls  were  oi>ene<l,  and 
found  to  contain  whitish  cocoons  similar  to  those  In 
tlie  mud-balls  of  M.  limnicunae.  Another  had  with- 
in U  the  characteristic  cell  of  some  hymenopterous 
parasite  containing  a  drled-up  pupa.     A  very  thin 


of  oatonl  soleaotti  Philadelphia. 

The  Rev.  Dr.  H.  C.  McCook  stated  that 
.  IH»3.  lie  received  fnjin  Mr.  Webster  of 
llUi*>«tfr  tMi>  globular  noi)ult»  of  earth,  each  about 
Ui«  »iw  of  a  grape,  whicli  were  thought  to  he  tlie 
oocoous  of  a  spider.  Similar  balls  had  often  been 
td  atiached  by  a  slender  thread  or  cord  of  silk  lo 
undffr  side  of  fallen  boards.  Dr.  3tcC'Dok  was 
puuted  to  decide  npnn  the  nature  of  these 
iJeclA.  but.  on  the  whole,  believed  them  to  be  the 
work  uf  some  liymenopterous  insect,  and  not  of 
■  tpiiSAr.  Two  ichneumons  which  emerged  from 
ainilar  cells  w«»re  detenuined  by  Mr.  }L  T.  Crejson 
lo  Ub  rexomachus  menl)ill.4  Cress,  Subsequently  Mr. 
WeVifcter  sent  other  ftpecimens,  some  of  which  were 
0|trii«(l.  'ni*?y  conUuned  silken  sacs  embedded  in 
llie  oeulre  uf  the  mud-ball,  apparently  of  spider  spin- 
ning-work; and  within  these  were  fifteen  or  twenty 
yvUuwMi  eggs,  evidently  those  of  a  spider.  The 
&'.-'  bra  of  two  adult  spider*  taken  near  the 

Vn  ::li  much  broken,  enabled  hitn  to  deter- 

Mi'  dras5ids  (vl  family  of  the  tube-weavers), 

■J'  of  the  genus  Micaria.    These  had  been 

f"  .  riMAf  ilie  mud-balls,  hut  the  connection 

Ih"  11  had  not  been  established.     Dr.  McCook 

inoi«iiMH<i  The  cocoons  in  order  to  give  a  natural  con- 
illtton  monft  favonilde  For  tlie  escape  of  the  spider- 
Uftg«T  sbutlM  they  lialrh:  and  on  May  30,  on  opening 
Ike  box,  h«  found  about  thirty  lively  young  spiders 
In.  On  tlie  Imttom  of  the  box  wan  a  dead 
leonKin.  which  had  6ut  Us  way  out  of  the  side  of 
'  *'  -  tails  by  a  round  hole.  The  ypiderllngs 
'  esciped  frnm  their  hall  along  the  flight 
irit  At  iiie  point  where  the  bit  of  «ilken  cord  was 
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venttoring  of  yellow  soli  enclosed  tlie  silken  case,  but 
otiiernise  jio  mml  waa  used.  On  coiupiirini£  these 
hpeoirnens  with  lbo.«e  from  Illinois.  It  was  believed 
that  thuy  were  the  work  of  closely  related  or  ]>erhapi 
the  same  species.  It  is  very  conimmi  for  spiders 
of  various  and  widely  sf^paraicd  families  to  give  ihelr 
cocoons  a  protective  upholstering  of  wrajMHl  hurt, 
old  wood,  etc.,  and  not  nnustial  to  6nd  (ti>ectes  that 
cover  their  egg-nests  wholly  or  in  part  witli  mud ; 
but  the  speaker  was  not  aware  that  any  <i|i«-cieit 
bad  yet  Ih'eo  published  as  maliiiLg  cocuons  like 
either  i»(  the  above  described  fonus.  He  believed, 
therefore,  that  the  facts  were  whoMy  new  to  science: 
certainly  tlicy  were  new  tu  the  field  of  Americaii 
arnrieology. 

</urte  J7.  —  Keferring  to  the  Lycosa.  whose  weaving 
of  a  round  cocoon  had  been  the  subject  of  study  in 
th«  early  part  of  May  (see  Science^  ill-  fl&o),  Kev.  H. 
C.  McCw>k  statfd  that  on  June  4  the  spider  was 
found  with  the  young  hatched,  and  covering  the  upper 
surface  of  her  body.  The  empty  egg-sac  still  cluog 
to  the  spinnerets,  and  the  young  were  grouped  over 
the  upr»er  part  of  the  !«ame.  The  entire  brood  was 
tightly  parked  upon  and  around  each  other,  the  lower 
layers  apparently  holding  on  to  the  mother's  body, 
and  the  upper  to  those  beneath.  Twenty-four 
hours  afterward  the  cocoon-case  was  dropped,  and 
the  spiderlingf  clung  to  the  mother  alone.  An  ex- 
Aminatton  of  the  cocoon  showctt  that  the  young  had 
escaped  througli  the  thin  seam  or  joint  formed  by  the 
union  of  the  egg-cover  with  the  circular  cushion  when 
the  latter  wait  pulled  up  at  the  circumference  into 
globular  shape.  There  was  no  flossy  wadding  within, 
as  Is  common  witli  orb-weaving  spiders  —  nothing 
but  the  pinkish  shells  uf  the  escaped  y<mng.  Ouo 
week  later  about  one  hundred  of  the  spiderlings  had 
abandoned  the  niatomal  perch,  and  were  dispersed 
over  the  inner  surface  of  the  jar,  and  upon  a  scries 
of  lines  stretched  from  aide  to  side.  About  half  as 
many  more  remained  upon  tlie  mother's  back,  but  by 
the  13th  all  had  dismounted.  Meantime  they  had 
Increased  in  size  at  least  one-half,  apparently  with- 
out food. T'rofessor  Angelo   lleiiprin  exhibited 

a  numl>er  of  microscopic  slides,  received  from  Mr. 
K.  M.  Cunningham  of  Mobile,  containing  foraminifer- 
ous  dredging  from  the  Uetl  Snapper  Bank,  off  Mobile 
harbor.  Gulf  of  Mexico,  and  preparations  of  organ* 
isms  from  the  rotten  Hmeittone  of  the  norlh-ea*tern 
portion  of  Mi(:si»aippi,  —  a  rock  which  represents  tlie 
inner  border  of  the  Gulf  during  the  cretaceous  {leriod. 
Tlie  recent  forms  of  foraininifera  are  interesting  as 
alTurding  material  fur  corapari<ton  with  those  of  the 
ancient  sea.  There  is  a  remarkable  difference  in  the 
forms.  From  the  present  waters,  about  eight  genera 
are  indicated  by  the  slides  in  question;  Di^corbina, 
Rotalia,  Textularia,  f'risfellarla,  and  Nodosaria  being 
included  among  the  Perf<»rala.  Although  (Jlohigc- 
rina  forms  such  an  inqxirlnnt  feature  of  the  04>zc  of 
tlie  open  seas,  not  a  single  specimen  which  could 
with  certainty  bo  referred  to  this  genus  was  found 
in  the  material  from  the  Gulf  of  Mexico.  Tex- 
tularia was  the  mo»t  abundant  form.  Among  the 
Imperfuraia,  we   have,  of   the   family  Miiiolidae,  a 


very  considerable  abundance  of  IjuinquolocuUna  and 
Biloculino.  In  the  foraminlfera  of  the  limestone 
the  family  represented  by  these  yenera  8e»'m*  !o  bo 
entirely  absent,  and  btit  few  of  the  others  are  left. 
Discorbina  and  Textularia  almost  make  up  the  entlns 
fauna  represented  by  the  specimens  received.  Even 
these  are  of  mneh  smaller  slxe  ihan  corresponding 
formal  from  the  Gulf  oose.  It  is  not  a  littie  surpris- 
ing that  there  should  be  such  a  distinction  between 
the  organisms  of  the  two  periftds,  in  view  of  the  con- 
tinuous existence  of  ihr  hiMly  of  water  in  which  ihey 
liveil,  and  of  the  persistent  lypes  which  Lhey  repre- 
sent. About  twenty-five  distinct  forms  of  forami- 
nlfera had  been  determined  from  the  greensaiid  of 
New  Jersey,  which  is  the  approximate  geological 
equivalent  of  the  rotten  limestone  of  Mississippi.  '— 
Professor  Heilprin  also  exhibited  a  specimen  of  a 
beautiful  little  trilobite,  Calymeno  Niagurensis.  from 
the  bank  of  the  Yazoo  River,  above  Vlcksburg.  The 
formation  at  the  locality  Indicated  Is  eocene;  but,  as 
Silurian  beds  exist  farther  up  the  stream,  the  presence 
of  the  specimens  at  the  point  from  which  they  were 
collected  undoubtedly  represents  a  downwash  from 
above. 

Jiottinical  section,  June  5,  —  Mr.  Thomas  Meehan 
remarked  that  few  botanists  would  expect  to  find  op- 
posite leaves  In  Salix;  but  in  S.  nigra  Marshall  they 
appear  at  a  certain  stage  of  growth,  —  a  fact  which 
has  much  significance.  This  species  is  of  that  section 
which  has  the  flowers  co-aetaneous  with  the  leaves; 
that  is  to  say,  instead  of  the  auients  being  sessile, 
they  terminate  short  branches.  They  are,  however, 
nut  absolutely  terminal,  but  appear  so  by  the  sap- 
presitjun  for  a  time  uf  the  terminal  bud.  Iti  the  case 
of  the  female  anient,  this  terminal  bud  usually  starts 
to  grow  very  soon  after  the  flowers  mature,  and  fonns 
a  second  growth,  when  the  fertile  catkin  or  raceme  of 
fruit  becomes  lateral.  It  is  the  first  pair  of  leaves  on 
this  second  growth  that  Is  opposite:  all  the  re&t  are 
alternate,  as  in  the  normal  character  of  the  genus. 
The  leaves  are  so  uniformly  opposite,  under  thme 
circumstances,  that  there  must  be  some  general  law 
detennining  the  ccuidltion,  which  has  not  yet  been 
developed. 

Engionn'  olab.  FhUadelplila. 

June  7.  —  Mr.  William  H.  Uiiigway  described  a 
simple  crane,  consisting  of  a  cylinder  hung  from  the 
jibs  of  an  onllnary  foundry  crane,  and  using  the  steam 

directly  to  hoist  the  loa4l. Mr,  C.  Henry  Roney 

exhibited   specimens  of  American  sectional  electric 

underground  conduits  as  laid   in  Philadelphia. 

Prof.  L.  M.  Hnupt  supplemented  his  paper  of  May 
17,  upon  rapid  transit,  by  an  interesting;  ccdlection 
of  statistics  of  the  growth  of  the  city  from  the  time 
of  the  *  pack-horse '  to  the  present,  and  showed  by 
maps  that  his  previous  statements  were  verified  by 

these  statistics. Mr.  A.  E.  Lehman  exhibited  to 

the  club  a  model  of  a  new  protractor,  and  described 
the  invention  and  the  improvements  he  has  made  in  it. 
It  consists  of  a  combination  of  protractor,  T-Square, 
scales,  etc.,  which  may  be  worked  separately  or  to- 
gether.   As  a  protractor  only,  it  Is  complete,  being 
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iBAlad  u>  dcgrm  and  fructlon*  thereof,  anrl  pro- 

wlUi  A  Temier  readinc  to  Xhrcr  minutes.      Il 

,>w  ,,^^.1    (il-..  ..,>  oniiimry  pap^ror  ivory  protractor. 

ind  combines  triangles  and  iic»Ies 

*., ..  M^v ..;.     For  carefnl  and  precise  work,  it 

be  rr^tial  to  the  be<«t  special  instrument,  and 

higher  In  prio', Mr.  E.  V.  d'Invillient 

w»d  «  p«l**T  on  some  characteristics  and  the  mode  of 
oertimRtic«  of  the  brown  lieniatite  flimonite)  ores  in 
c«Dliml  rcnnsylvania.  taking  for  his  field  of  iilus- 
mtkm  Ibe  lower  Silurian  limestone  valleys  of  Centre 
eottnty.  He  described  the  anticlinal  structure  of 
ih«90  vtUI«ys.  and  the  great  erosion,  aerial  and  sub- 
•PTis],  which  theso  rocks  (six  thousand  feet  thick) 
haTB  undvr^ne,  influencing  the  position  and  char- 
acter of  mtny  of  the  pres^fnt  ore-deposits.  He  noted 
thrv*  TftHelies  of  ore:  1°.  The  wash  and  lumphema- 
tll€  of  the  Barrens;  2°.  The  true  limestone  'pipe 
/;  3*.  An  intermediate  (raiutUion  variety.  The 
1%  always  associated  with  the  sandy  mafpiesian 
low  down  in  the  s«hei  of  No.  2,  or  below  five 
fe«t  beneath  the  overlying  Hudson-Iiiver 
of  Xo.  3.  This  class  shows  rounded  ore  and 
fflnl  bolts,  and  ti'vigli,  barren  clay,  and  are  secondary 
Of  4wired  deposits  of  irregular  shape.  They  have 
a  hundred  feet  deep»  and  contain  from 
*J  iron,  and  .051  a,  to  .lKi%  phosphorus. 
The  bItixosI  ti»Ual  :ib9ence  of  bisulphide  of  Iron  is  no- 
Uc««bl«.  The  cost  of  mining  is  about  a  dollar  and  a 
per  ton.  The  transition  variety  was  assigned  a 
Ition  In  the  forraatiun  from  thirty-five  hundred  to 
ffrv  thoaaand  feet  l>elow  the  slatoJ.  They  are  char- 
»eff«lM<J  by  ft  more  calcareous  clay,  are  rompacl, 
aOMCphous,  liver-colored  ores,  containing  from  40% 
to  49%  Iron,  and  from  .115%  to  .3tV.%  phosphMrus. 
Th«  pljM  orcfl  occur  usually  higher  in  the  limestones 
Oum  either  of  tlie  other  two,  but  in  this  county 
t»etow  the  four  hundred  feet  of  upper  Trenton  layers. 
Tlictc  urea  occur  in  nittt  twtween  parallel  waits  of 
llrocston*.  In  plale-like  uiaxses,  scales,  or  jis  cyllu- 
drlral  plpra  In  bunches  eight  or  ten  feet  long,  while 
t  both  in  line  uf  strike  and  dip.  The 
*how  the  repeated  occurrence  of  crystals 
In  all  stAges  of  metamorphism.  They 
tt  depths,  and  »how  from  4b  %  to  53^ 
from  .iOt»tJ  to  .185%  pho^phonis.  The 
quartz  gniins  accompanying  them  are  rarely 
-worn;  and  this  cUy  is  very  calcareous  and 
WMbcd,  noiroqiiiring  the  jigging  necessary  for 
the  lower  ores.  Cost  of  mining  these  ores 
(roa  ninety  cenia  to  a  dollar  and  a  quarter  per 


Vvw-Tork  mIorotoopiDal  olnb. 

Jmmm  £.  —  (t«T.  J.  L.  Zabriskie  read  a  notice  of  Ap- 
i'-i  Peck,  a  new  fungus  para- 
lilla   nigricornis  Loew.     The 
I   t.y   i'l.  II.  A.  Hagen  of  Cambridge. 
■»  «t  Nrack   N.Y.,  between  the  I3th  and 

Iwu,  infeslei!  irlth  the  fungus.     But  In- 
havo  not  since  been  fnund.     In  the 
^fT^^^     ■  ■'■iinens  of  the  "iame  fly.  simi- 

iiif-  ired  at  New  Hallimorc,  N.T. 


These  latter  specimens  were  preser^-ed  and  mounted ; 
bni,  from  lack  of  time  and  opportunity,  the  true 
nature  of  the  parasite  wn«  not  then  recognized.  The 
fungus  has  Iwen  submitted  to  Prof.  C.  H.  Peck.  New- 
York  state  botanist,  who  has  kindly  examined  it,  and 
nanieil  it  Appendiculnria  entomophila.  It  Is  closely 
related  to  the  Sphaeronemei  of  the  family  Conioniy- 
cetea.  Like  Sphaeronema,  the  fruit  has  a  bulbous 
conceplacle,  surmounted  by  a  long  beak  perforated 
At  the  apex,  where  the  spores  ooze  out  in  a  globule; 
but,  nnllke  any  described  Sphaeroncmu.  this  has  the 
conceplacle  seated  upon  the  broad  summit  of  a  pedi- 
cle OS  long  as  the  conceptacle  itself;  and  also  on  one 
sid(4  of  the  summit  of  the  pedicle  and  at  the  base  of 
the  coDceptaoie,  it  has  an  erect,  leaf-like  appendage, 
with  strongly  serrate  margins,  like  a  whlle-elni  loaf 
folded  along  its  midrib.  The  spores  are  slender, 
pointed  at  each  end,  and  divided  by  a  septum  Into 
two  unequal  cells,  one  cell  being  twice  as  long  oS  the 
other.  The  total  length  of  the  fruit  is  from  .02  to  .on 
of  an  inch,  and  that  of  the  spores  from  JX)!  to  .(H)2  of 
an  incli.  The  coticeptacles  of  the  fungus  project  di- 
rectly from  different  points  of  the  surface  ttf  the  fly; 
so  that  they  are  found  in  all  positions,  —  erect,  hori- 
zontal, and  dependent.  They  grow  sometimes  singly, 
but  oftener  in  clusters  of  two,  three,  or  more,  and  are 
found  most  frequently  on  the  tibiae  of  the  hind-legs, 
but  also  springing  from  the  inner  posterior  surfaces 
of  the  abdominal  rings,  from  the  costal  vein  of  the 
wing,  from  the  bead,  and  from  the  thorax.  One  of 
the  New-Baltimore  flies  had  about  fifty  of  these  con- 
ceptocles  on  various  parts  of  the  body  and  limbs. 


yOTES  AND  NEWS. 

Ok.  Qill  has  recently  paid  a  visit  to  the  work- 
shop of  the  Messrs.  Repsold,  and  gives  an  account  of 
the  great  Rn.ssian  telescope,  with  several  particulars 
not  contAined  in  Professor  Ne wcomb's  report  ( Science, 
No.  60).  The  tube.  Instead  of  being  cigar-shaped,  as 
in  the  Washington  and  Vienna  telescopes,  is  cylindri- 
cal, and  therefore  no  larger  at  the  centre  than  at  each 
end.  The  object  of  choosing  this  form  is  in  order 
that  the  centre  of  gravity  of  the  tube  may  be  as  near 
as  possible  to  the  polar  axis  of  the  instrument.  Tbe 
central  part  is  of  cast-iron.  Th«  steel  plates  dimin- 
ish in  thickness  from  the  centre  lowanls  tlie  object- 
glass,  so  that  the  whole  structure  Is  extremely  rigid. 
In  onler  to  get  a  sufficient  field  of  view,  the  microm- 
eter has  been  ma^le  about  a  foot  long.  The  microm- 
eter contains  a  small  spectroscope,  so  arr.inged  that 
the  spectrum  of  any  celestial  object  can  be  observed 
witliout  any  change  of  the  instrument.  It  Is  expect- 
ed tlutt  the  telescope  will  l>e  mounted  at  Pulkowa 
during  the  coming  autumn.  Sonto  delay,  however, 
has  l>ecn  exp<'rienced  in  getting  tlie  dome  into  work- 
ing order,  and  this  may  still  fartlicr  delay  the  mount- 
ing of  the  instrument. 

—  A  memorial  tablet.  In  honor  of  the  late  Professor 
Charles  P.  (lartt  of  the  geological  survey  of  Bracil, 
has  been  plactMl  in  the  library  of  Acadia  college, 
Wolfville.   N.S.     It   was  here   that    Professor   Hftrtt 
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receired  hia  collegiate  training,  aiid  first  iu«nifested 
tlmt  interest  in  llie  rttudy  of  nature  wlijcb  became  so 
fully  developed,  and  yielded  such  good  fruit,  in  after 
yeiirs.  The  sisters  of  Professor  lUrtt  wen?  preM^nl 
on  the  occasion  of  the  unveiling  of  the  tablet,  and 
hove  presented  to  the  college  a  fine  crayon  portrait 
of  their  brother,  by  Black  &  Co.  of  Boston. 

—  It  has  long  been  the  custoni  of  curtain  entomol- 
ogists to  form  albums  of  butterflies*  fvlngs  by  presft* 
ing  the  wings  on  gummed  paper.  The  scales  adhere  to 
the  paper;  but,  after  they  are  stripped  off,  Dip  scales 
lie  with  the  under  side  exposed.  M  Hani  and  Garbini, 
in  the  current  volume  of  llie  Zintloifinchn-  ameiger 
(p.  276),  describe  the  following  method  of  tranrferring 
the  scales  to  a  second  piece  of  paper,  so  that  ihey  may 
lie  right  side  up.  After  the  iirst  paper  is  drj-,  the 
second  piece  is  painted  witii  a  solution  of  gutta-percha; 
the  two  pieces  are  then  presseti  together,  and  allowed 
to  dry;  they  are  next  soaited  in  water  until  the 
gummed  paper  can  be  pulled  off,  and  left  or  washed 
imtil  all  the  mucilage  is  dissolved  ;  the  paper  with  the 
scales  is  then  dried  in  the  sun.  The  gutta-percha 
solution  Is  ])repared  by  soaking  five  parts  gutta- 
percha, cut  very  thin,  in  fifty  parts  sulphuric  ether 
for  twenty-four  hours,  then  adding  two  hundred 
parLs  benzine  in  which  five  parts  of  elemi  have  been 
previously  dissolved. 

—  Holmes's  *  Art  In  shell  ■  is  an  extract  from  the  sec- 
ond annual  report  of  the  Bureau  of  ethnology,  uliortly 
to  appear.  It  contains  a  hundred  and  twenty-six 
pages,  and  fifty-«ix  plates.  A  smalt  portion  nf  the 
matter  ha-^  appeared  previously  iu  the  second  volume 
of  the  Washington  anlhropidogical  society'*^  iransac* 
tiontt.  Even  the  present  frnper  Is  not  final,  Init  i5  to 
be  regarded  simply  as  an  outline  of  the  subject,  to  Iw 
followed  by  a  more  exhaustive  monograph  of  the 'art 
In  shell*  of  all  the  ancient  American  i>eoples.  Tlie 
first  few  i>ages  treat  of  shells  used  as  implements  and 
utensils,  either  unchanged  by  art,  or  convert»^d  into 
vessels,  s|>oons.  knives,  scrapers,  agricultural  imple- 
ments, fishing  appliances,  weapons,  and  twi'czers. 
Bfuch  of  this  matter  ii  familiar;  but  It  is  admimbly 
grouped  together  and  illustrated,  and  new  facts  are 
brought  to  light,  tiheils  were  for  ornatnenLal  pur- 
poses converted  into  pins,  bead*.  |H.*ndants,  perforated 
plales,  and  engraved  gorgets.  Mr.  Holmes  studies  the 
beads  as  to  their  form  in  perforated  shells,  dlsooldal 
beads,  massive  beads,  tubular  beads,  and  rut>tec«; 
and  as  to  their  uses  for  ornament,  for  currency,  and 
for  mnemonic  purposes.  The  chapter  on  wampum 
will  give  great  pleasure  to  many  readers,  but  that 
portion  of  the  paper  which  treats  of  engraved  gorgets 
pos^eKses  the  most  absorbing  Interest.  **  Many  of  the 
gorgets  obtained  from  the  miMinds  and  graves  of  a 
large  district  have  designs  of  tlie  most  Interesting 
nature  engraved  upon  them."  For  the  pui-posea  of 
description  and  illustration,  they  are  presented  in 
the  following  order:  the  cross,  the  scalloped  disk, 
the  bird,  the  spider,  the  »eri>ent,  tlie  human  face,  the 
human  figure.  Jn  addition  to  the  many  theories  of 
Ibe  origin  of  the  cross  symbol,  Mr.  nolme!<  suggests 
the  following:  "The  ancient  Mexican  pietographic 
manuscriptB  abound  la  representations  of  trees,  con- 


ventionalized   in    such  a  manner  as    to    reprcsei 
crosses.     By  a  comparison  of  iliest^  curious  trees  wil 
the  r-emaritahle  cross  in  Uie  Palenque  tablet,  I  hav( 
t>een  led  (o  the  belief  that  they  must  have  a  commoi 
significance  and  origin/'     Tho«e  familiar  with 
paper  of  Dr.  Joseph   Jones  on   the  antiquities 
Tennessee  will  remeuil»er  a  rosette-like,  carved  shell 
in   rougli  outline  resembling  a   Mexican  calenJi 
Mr.  Holmefi  describes  and  figures  a  number  uf  thes«,' 
believing  them  to  be  calendar  disks.     The  bird  disklj 
are  not  very  interesting,  either  In  form  or  variety^ 
although  the  occurrence  of  odd  forms  in  widely  sei 
rated  areas  will  occasion  some  astonishment.    On  lh< 
contrar)',  the  aptder  gorgets  are  Inith  novel  and  beai 
tiful.     If  we  are  not  mistaken,  it  was  Cot.  Hilder 
St.  Louis  who  first  drew  attention  to  these  wnnderfi 
objects.     Major  Powell  tells  us  that  the  ShoshoiK 
regard  the  spiders  as  the  first  weavers,  who  taugbl 
their  father?^  the  art.     The  wild  tribes  call  the  Nava-~ 
jos,  spiders.     And  down  in  the  Ixittom  of  a  mound, 
on  the  bre.ist  of  a  skeleton,  lay  the  disks  of  the  Busy^j 
con,   on   whose  concave  surfaces   were  carved    ih 
image  of  this  ancestral  spinner,  bearing  the  croi 
symlKjl  on  his  back.    The  serpent  symbol  is  a  famil 
iar  object  in  aboriginal  art,  and  we  are  not  surprl«< 
to  find  it  on  !«liell  disks.     The  remarkable  similarity 
of  some  of  these  serpent  fonns,  on  disks  found  ii 
mourtds,  to  the  representations  of  the  fame  animi 
in    Mexican   and   Central-American    niitiiiuitiefi. 
barely  hintetl  at   by  the  writer,  and  diMnisseil   U 
want  of  space.    The  mask  gorgets  are  verj'  rude  and' 
uninteresting,   hut  the  (most  astonishing  of  all   are 
those  depicting  the  human  figure.     In  lr*oklng  al  th4 
drawings,  one  does  not  know  which  to  admire  nioi 
—  tlie  cleverneas  of  the  artist  in  masking  hU  deaif 
or  the  shrewdness  of  Mr.  n"dmo*«in  Ihi^  interpretatic 
of  it.     Vou  are  asked  to  look  at  the  image  of  a  mai 
In  plate  Ixxl.     You  surrender  the  task  as  bopete»j 
The  author  guides  your  eye  here  and  there,  and  yi 
are  convinced  and  delighted.     The  close  examinalioi 
of  the  ftubfie(|uent  figures  assures  you  that  he  is  right 
We  cannot  cloi^e  this  brief  notice  without   callin| 
attention  to  the  wonderful  unfolding  of  new  problei 
by  the  solution  of  older  ones.     In  the  same  vului 
that  will   contain   this  paper,  by   Mr.  Holmes,   tli< 
niound-huilders   will   be  severed   from    Mexico  an( 
Central  America;  but  here  are  new  facts  to  cxplaii 
even  more  perplexing  than  the  old. 

—  A   labijratory  for  bacterial   research   has    l>eei 
founded  iu  the  Pathological  iuslilute  of  Munich,  suii 
the  first  course  of  lectures,  founded  on  Dr.  Koch's^ 
latest  methods,  has  begun. 

—  Dr.  Emmerich,  an  aasistani  in  the  Hygienic  ii 
stitute  of  Munich,  professes  to  have  discovered  th4 
cause  of  an  epidemic  of  inflammation  of  the  lunj 
by  which  a  hundred  and  sixty-one  jtersons  were  at 
tacked,  through  discovering  the  peculiar  bacteria 
the  disease  in  the  plaster  of  (he  infected  bouse. 

—  Mr,  Huxley's  re^Hirt  of  last  year**  sahuou-fishint 
confirm.H  his  own  assertion  that  very  little  is  knowi 
about  the  Influence?  which  regulate  salmou-^upplyjj 
The  take  of  salmon  and  sea-truul  has  Increased  M\i 
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4Jfr  .    icifof  all  tlieorIe«;»ii(]  Mr.  Ilnxley 

ifter  •  efUbll«h  any  consistent  relation 

ir«ii  ikit}  iftke  of  salmtm,  &nd  the  proporrioii  of 
pfr»rnt  in  sucovdlng  years;  a  large  Uko  hc- 
[ViimfK  followed  by  sairclty,  and  somftlnies 
nf^nn"**  of  grilse.     Mr.  Huxley's  sympathy  with 
*  hjis  grown  wlili  his  experience;  and, 
.^^ledg^•s  the  importance  of  tin*  rivers, 
in  t})(>  {M>wer  of  lef^iitUtion  has  dimin- 
-porience,  but  he  still  insists  on  the  ne- 
11   ^i    iu     Till*   two   ptiiiils   broiiiT^ht  out  by  the 
Sniird  i*Tp«rlm<;nt'i  of  Mr.  Gi'firge  Mumy  of  the 
'  iiii.  are.  tlmt  iht.'  fungus  may  attack  fish 

wi!  i.iiis,  and  otherwise  perfectly  healthy, 

<':c*s  of  lime  in  the  water  is  not  a  pre- 
•!  iif  the  diseiise. 

'  *7  mftnthhj  stales  that  Pro- 
„••  of  n.'irvard  university  has 
vriUea  a  lext-book  fm-  schools,  which  D.  Appleton 
A  Co.  bare  In  preparation.  It  Is  entitled  *Thc  new 
ptijvlei,'  and  adtiilrably  carries  out  the  principles  of 
Um  fi«ir  eilufation.  in  rt'«]ulring  the  pupil  to  become 
£amillftr  with  the  properties  of  matter  and  tlie  phe- 
aookena  of  force  by  performing  experiments  for  him- 

—  An  ?«■  5^ries  of  irience  text* books,  each  of  which 
to  !  r  an  able  sp  ci.ilist,  is  being  brought  oat 
by  i  "n  A  Co.  The  'Physlolu^,'  by  Roger 
S.  Ttkcj,  M.D..  sanitary  lu«pector  of  the  Xew>Vurk 
cHy  h«UtU  department,  and  the  *  Cheiulstry/  by 
Prol.  F.  W.  Clark,  chemist  of  the  U.S.  geological 
fwey,  are  now  ready.  Before  SepU  1.  will  be 
tsitinl  the  *  Zoology.'  by  C.  F.  Ilolder.  and  J.  B. 
H«>tder,  M.b.,  curator  of  zo«ilogy  of  the  American 
btiMsm  of  naiuml  history  of  New  Tork;  and  the 
'G<u]i*g3r/  a  new  elementary  book,  by  Professnr  Jo- 
seph LeCont«  of  the  University  of  California.  Other 
TOiumea  are  Lo  follow  soon. 

—  U»  W»  •  HUlorica-l  account  of  the  Taconic  qiies- 
tiem  In geol«»gyi*  which  Dr.T.Sterry  Hunt  contributes 
U»  tlir  rrrfitt  Transactions  of  the  Royal  society  of 
Can^.Tv  wr  find  the  most  complete  and  systematic 
of  "s    many  contributions    to   this   much 

vptlon  t\i  geologiral  history ;  and  e?en 
ho  do  Dul  accept  hi*  conclusions  raiul  feel 
Erfi:t  fi-r  this  clear  and  concise  statement  of  the 
!i    which   they  rest.     The   Introductory 
sot^itj  lo  an  explanation  of  the  class^iQ- 
u{  tb«  older  r»»ck3  of  eastern  North  America, 
by  Eaton   in   lS.'i2,    the  abandonment  of 
Is  re^irded  as  having  materiaily  retarded  the 
'M  of  AmpHcin  geology.     The  second  chapter 
f  the  ^eulugical  survey  of  eastern 
S'  iii'iDS  and  Mather,  and  an  explana- 

e<  di»eri;ent  opinions  concerning  the  age 

«r  -'  east  of  the    Hudson  River  and    Lake 

ClMa^ttifu  Dr.  Qunt  accepts  the  name  of  Onlovi- 
cfss,  prwp«M»#!  by  !.;ipwonh  In  1870,  for  the  rocks 
o'  I    of   laic   years,   and   includ- 

(1,   Utica.  and    Hudson-River 
>£  iio»  i-oualry.     The  older  rocks  of  eastern 
iItsaU  are  dEscuascrd  in  the  third  chapter;  and 


the  argument  for  the  Taconian  or  pre-paleozoic  age, 
of  the  major  part  at  least  of  the  primal,  auroral,  and 
matinol  of  Rogers  In  the  great  .\ppalAchian  valley, 
seems  to  be  greatly  strengthened  by  the  comparlsitn 
of  the  stratigraphy  of  this  valley  with  that  of  the 
Ki^hacnquillas,  Nippenose,  and  other  anticlinal  val- 
leys of  central  Pennsylvania.  Typical  Potsdam  and 
caiciferoua  are  said  to  be  warning  in  this  Mate.  The 
gneisses  and  schists  south-east  of  the  great  valley  are 
referred  to  ihe  Laurenlian  and  Montalban  systems; 
and  the  rocks  of  South  Mountain,  to  the  Arvnnian 
and  Huronlan.  In  the  fourth  chapter,  Dr.  Hunt 
traces  the  di<-tribntion  of  the  Taconian  system  be- 
y<tnd  the  original  areas  in  Massachusetts.  New  York, 
aixl  Pennsylvania,  and  cites  many  new  facts  sustain- 
ing his  view  of  its  distinctness  from  the  paleojcoic 
above,  and  the  eo^oio  l»elow.  The  occurrence  of 
Seolithus  and  oilier  fossils  In  the  Taconian  is  as- 
serted ;  and  of  especial  interest,  in  this  connection, 
is  the  discovery  by  Powell  and  Walcott  in  the  Grand 
Caflun  of  the  Colorado,  below  the  base  of  the  Cam- 
brian, oT  over  ten  Ihou^and  feet  of  uncrystaliine 
rocks  holding  Stromatopora-like  forms.  The  next 
two  chapters  are  devoted  to  the  upper  Taconic  of 
Emmons,  the  Quebec  group  of  Logan,  including  the 
Potsdam  and  calciferous;  and  tlie  memoir  concludes 
with  a  general  sketch  of  the  paleozoic  history  pf 
North  America. 

—  Mr.  E.  J.  Maumen^  has  published  the  result  of 
his  investigations  into  the  existence  of  manganese  in 
wine.  In  Cofmos  lea  mondt»  for  May  17  be  givea 
thirty-one  instances  in  which  he  detects  manganese 
in  the  »tate  of  a  double  tartrate  of  the  protoxide  of 
manganese  and  jratash. 

—  *  The  records  of  the  geological  survey  of  India/ 
part  ii..  for  1SS4.  contains  a  note  on  the  earthi^uako 
of  the  31st  of  December,  1881,  by  Mr.  R  D.  Oldliam. 
This  earthquake  was  felt  over  a  large  portion  of  the 
Indian  fteninsula  and  Bengal,  occasioning  consider- 
able dainiigc  in  the  Andaman  and  Nicobar  Islands. 
Mp.  OMham  has  been  enabled  to  trace  the  eartb-wave 
with  much  certainty  over  a  large  area,  lo  add  con- 
siderably to  our  knowlodgt*  of  seismic  phenomena, 
and  to  construct  a  good  map  showing  the  area  of 
disturbance. 

—  The  renewal  of  the  Damolaeau  prize  by  the 
French  academy,  for  the  revision  of  the  lheor>-  of 
the  satellites  of  Jupiter,  la  announced  for  the  year 
1880. 

—  Dr.  Hyades,  a  member  of  the  French  meteoro- 
logical mission  to  Cape  Horn,  attached  to  It  for  the 
purpose  of  observations  on  natural  history,  has  pub- 
lished a  contribution  to  Fuegian  ethnography,  which 
is  interesting  as  supplementary  tn  the  observations  of 
Mr.  Bridges,  the  missionary  of  the  South-American 
missionary  society.  Dr.  Hyades  refers  in  terms  of 
higli  appreciation  to  Mr.  Bridges'  study  of  the  Galgan 
language,  of  which  he  has  compiled  a  manuscript 
dictionary,  which  he  has  had  completely  to  recast 
twenty  times  before  bringing  It  to  perfection,  and 
which  certainly  ought  to  be  published.  Some  ispeci- 
meus  of  the  vocabulary  and  of  the  gmmmatical  struq- 
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ture  of  the  language  arc  given.  Tin*,  misaiuiiarles 
have  flucctiei1t*d  iti  improving  the  muterial  cnndiLion 
of  the  Fuegianfi,  and  haTt>  iuduceU  ^nme  of  them 
to  adopt  agHcuJtural,  pastoral,  and  other  industrial 
pursuiu, 

— In  the  current  volume  of  the  Proceeding  of  tb« 
Amertcati  academy*  Mr.  Arlhiir  Searle  publisher  an 
elaborate  and  exhaustive  reducLiou  of  ull  the  aoces- 
sible  observations  of  the  zodiHcal  light.  The  paper 
gives  the  position  of  the  axis  of  the  cone,  nnd  the 
apparent  boundaries  of  the  lii^hti  as  delcrniined  by 
nearly  sU  hundred  and  fifty  different  ob^ii'rvations  by 
Jones,  neis,  Lewis,  and  others;  and  tables  a])pended 
give  monthly  means  and  other  data  which  summarise 
the  results  in  a  very  complete  manner. 

Mr.  Searlcdoes  not  indulge  In  much  theoretical  dis- 
cuiisiou  as  to  the  nature  of  tlie  zodiacal  light,  but  he 
points  out  that  the  apparent  slight  doviatioa  of  the 
axis  of  llie  cune  from  the  ecliptic  is  most  probably 
due  to  the  effect  of  atmospheric  ubsorption.  and  calls 
attention  to  the  necessity  of  more  refined  methods  of 
observation.     He  says,  — 

"If  ■trno«pberlc  obsorpUun  htu»  Ihv  ImportAiicv  hereAMl^ed 
U>  U  In  tha  aludf  uf  ibr  zuJiticjil  Ittflit,  wb  cunnul  aspect  to  Oin 
lermino  tb«  vue  posliioD  of  ihc  lUtit  un  any  occaaloD  by  tb« 
•linplc  method*  hnrclnforr  In  u«d.  \Vc  miiat  elthrr  discover 
exftcUy  what  an  obavnur  raefliiK  by  tbo  boumlary,  aoil  lo  wbat 
extent  tbU  bounilary  will  he  dUpliiced  by  given  cbanygit  of 
brighlDeu,  or  wc  tnuvt  rvBurt  to  direct  pliutoravtrlc  otHMrva- 
Lloiu.    Tbe  la«l  counte  will  probnbty  bo  prt'fprAblp." 

He  suggests  a  modiiication  of  the  method  employed 
by  Wolf  in  tracing  out  the  nebulosity  about  the 
Pleiades,  —  a  method  which  consisted  essentially  in 
watching  the  visibiHly  of  the  threads  of  a  reticle, 
which  disappeared  whenever  the  telescope  was  di- 
rected a^'ahiHt  uniliuntinated  sky. 

In  ihi*  coniiBCtiou  he  mentions  the  interesting  fact 
that  the  Milky  Way  appears  to  be  about  two  magni- 
tudes brighter  than  the  mean  brightness  of  the  sky; 
which  would  mean,  of  course,  thai  a  square  d^ree 
of  the  Milky  Way  gives  between  five  and  six  times  as 
much  light  as  an  average  square  degree  of  the  rest  of 
the  nky\ 

His  only  remark  as  to  the  theoretical  eiplana- 
tion  of  the  zodiacal  Ught  i»  the  following :  — 

**  t  buTi*  niemly  to  remark,  w]tb  regard  to  tbo  ordinary  mete- 
oric Lbi'ory,  that  it  gains  greatly  in  slniiillcUy  tf  we  dUpenao 
with  all  the  loaaftlnary  motcorlo  bodies,  ur  rlntn**  with  wbleh  ti 
hiM  imually  bvuii  connecU.-cl,  and  FL-laln  nii-r>.-ly  tbe  conception  of 
nieK-orlc  duct  diflfukt-d  tbrmj^lKiut  thi-  oolar  Ay«tciii.  U  innj  bo 
■bown  niatbtmnilcHlly,  if  we  regard  tbo  Difif«>ric  pnrtlelva  a» 
•olldi  reflucilnff  ligUt  Irregrularly,  tbat  an  oppenninre  like  ibc 
lodlacal  cone,  with  an  ladednite  vertex,  wuuld  reault.  On  this 
flubjuct  tiie  work  of  Oeclmuyden  may  be  oooHuUed-" 

We  suppose  that  by  *  diffused  throughout  the  solar 
system.*  he  means  diffused  mainly  in  the  plane  of  the 
ecliptic.  Indeed,  it  could  be  shown,  tluit,  if  wo  started 
with  an  indiscriminate  spherical  dlstributloo  of  mete- 
oric dust  around  the  sun,  thedlsiurblng  iictiun  of  the 
planets  would  ultimately  convert  it  into  nn  approxi- 
mately discoidal  distribution  in  a  plane  coiucidont 
with  the  mean  plane  of  their  orbits.  At  any  rate.  It 
is  not  easy  to  see  how  an  indiscriminate  distribution 
should  lead  to  any  thing  but  a  glow-cone  with  a  nerti- 
cal  axis. 


ThL-re  can  be  no  question  that  Mr.  Srarle  U.\*  ti'iie 
an  Important  service  to  scienrif  in  colleciing  and  edit- 
Ing  In  so  excellent  a  manner  the  hitherto  scattered 
nhscrvfltions  relating  to  his  subjvct. 

—  Dr.  Ernst  Haeckel  of  ilena  has  been  elected  a 
member  of  the  Linnean  society  for  his  studies  of 
sponges,  Medus.ie,  etc. ;  also  Dr.  Alexander  Ktm-alev 
sky  of  Odessa,  for  his  zoological  researches,  and  Dr. 
S.  Schwendener  of  Berlin,  for  his  studies  In  crypto-" 
gamic  botany. 

—  The  twelfth   part  of  Edwards*8  '  Butlerflice  of 
North  America*   Is   aimoHt  entirely  devoted    to  the 
polymorphic  and  wide-spread  Lycaena  pSBudargiolus, 
two  plates  with  over  sixty  figures  being  devoted  to  l\. 
Such  wealth  of   illustration  is  exceedingly  rare  and 
correspondingly  valuable,  particularly  with  the  more 
fleeting  and  less  known  early  stages.    Nineteen  col 
ored  drawings  of  the  larva  alone  arc  given;  and  I 
execution  the  illuatrutions  have  never  been  ijurpa 
in  the  most  expensive  and  caroful  iconographs.    Th 
next  number  will  complete  the  second  series,  and  w 
are  glad  (he  author  shows  no  sign  of  discoutinuin 
his  costly  undertaking. 

—  The  slight  tendency  to  lateral  cutting  possesse 
by  rivers,  on  account  of  the  earth's   rotation,  an 
known  sometimes  as  'von    Baer's  law.*  has  had  i 
efficiency  denied  about  as  often  as  it  has  been  grant 
by  those  who  have  written  on  the  matter;  and,  wh 
granted,  it  has  been   too  often  admitted  only  foi 
streams  following  meridional  directions. 

Ur.  U.  K.  Gilbert  contributes  a  new  element  to  th 
discussion  of  'the  sufficiency  of  terrestrial  rotAlioi 
for  the  deflection  of  streams,*  in  a  pai>er  read  to  th 
National  academy  of  sciences  In  April,  and  recenti 
publt^hed  in  the  .^medcan  journal  ttf  science.    Tak- 
ing FerrePs  measure  of  the  deflective  force  that  cum 
from  the  earth's  rotation,  Mr.  Gilbert  shows,  by 
n!m:irkabiy  simple  consideration,  that  It5  value 
not  so  much  in  throwing  tlie  whole  stream  agalns 
its  right  bank,  as  in  selecting  the  swifter  threads 
the  current,  and   carrying  them  against  the  bank 
and,  further^  that  this  action  will  have  especially  well 
marked  development  in  meandering  streams,  wherv 
it  will  aid  the  cutting  on  the  meanders  of  right-hand 
convexity,  and  diminish  it  on  those  of  left-hand  con 
vexity.     For  the  Mississippi,  the  selective  tendency, 
thus  determined   toward   the   right   bank   is    nearly 
nine  per  cent  greater  than  toward  the  left  ;  but  It  it 
not  staled  that  the  valley  form  has  been  noticeably 
affected  by  this  preference.     On  Long  Inland,  how- 
ever, the  form  of  the  valleys  Is  clearly  controlled  by 
the  earth's  turning,  as  was  first  suggested  by  Mr,  £U 
Lewis  some  years  ago,  and   recently  couflrmed  b 
Mr.  1.  C.  Russell. 

The  article  by  Mr.  Gilbert  adrauccs  the  quc»tio 
not  ouly  by  properly  applying  the  law  lo  rivers  flow 
lug  in  any  direction,  but  further  by  giving  it  a  mo 
delicate  analysis  than  It  has  yet  received,  with  th 
conclusion  that  In  certain  favorable  cases  the  fu 
of  n  valley  may  he  decidedly  infiuenced  by  this  hidde 
control.  While  the  result  is  uf  inteiest  to  physical 
Ifeographers,   the  method   of    analysis  ha»  a   wid 
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ir-  Tli«  Kppllcitlion  of  niathcrufttiea  to  ter- 

T»  >^icf   h«B    too  often   bi;en   fruiU^ss  from 

dnkiiLits  Miiii  problems  in  a  simplified  or  idealtKed 
lono  thftL  il»'p«r'«  ton  widely  from  llie  compUcaUous 
of  natunU  -  This  was   notably  the  case 

Willi  tfa«  su;  :;]0Delratioii8  obtained  by  Hop- 

Una  la  bis  ^cu^i/gicjbl  speculatious.  It  is  therefore 
^nUUjLng  to  tind  ih&t  the  increased  value  of  von 
Bacr*«  Uw,  now  foiintl  b>  Gilbert,  cornea  eadentlally 
btMB  a  close  consideration  of  the  actual  rather  than 
of  the  Itleal  conditions  o1  river-flow.  It  is  an  od- 
tajice  in  tti«  appticatlun  of  inaihematica  as  well  as 
lu  lb«  «xplatialJoii  of  facta. 

The  lateral  tendency  of  rivers  was  flrst  noticed  in 
the  case  of  the  Volga,  which  undercuts  its  right 
tMuik«  as  tt  should  in  this  hemisphere.  Other  exam- 
ple ar«  found  in  North  CaroHua,  in  the  channels  of 
the  itrejuus  dowhig  eastward  to  the  coast,  where  the 
•oalbem  banks  are  the  steeper  ;  again  on  Long  Is- 
land, and  on  the  plains  of  New  Zealand.  But  the 
ta"  ■■"-\s  of  south-western  France  afford  better 
ii;  '    than  any  of  these,  inasmuch   as   their 

lurms  nr^  accurately  shown  on  the  great  map  of  the 
anny  engineers.  Korlh  of  the  Pyrenees,  about  the 
towM  of  Tarbes  and  Auch,  there  is  an  old  sandy 
dadta  deposit  spread  out  by  the  rivers  from  tlie  moun- 
tains while  this  region  was  still  under  water  ;  and 
■tn«e  Its  elevation,  the  streAins  forinetl  upon  tt  all 
follow  Its  gentle  slopes,  diverging  like  the  ribs  of  a 
fan  from  the  higher  centre  toward  the  lower  margin, 
aod  cutting  down  their  channels  into  the  old  delta 
plato.  ni**re  Is  nothing  here  in  the  flat  layers  of 
ancotisolld%ted  sandii  to  determine  an  unsymmetri- 
cal  form  in  the  valleys  :  and  yet  they  all  show  most 
dUtinctiy  a  gentle  slope  on  the  left,  and  a  steeper  slope 
on  th*  right ;  longer  lateral  branches  on  the  left,  and 
ihofler  ones  on  the  right  ;  and  niany  of  the  highways, 
CeoMniCteii  paroJIel  to  the  streams  on  the  as  yet  uu- 
brokcn  uiilauds,  are  clearly  clutier  to  the  streams  ou 
Ibelr  left  than  on  their  right.  All  this  is  a  direct 
effort  of  the  earth's  rotation. 

It  b  customary,  in  speaking  of  the  deflective  force 
thai  arises  from  the  canh's  rotation,  to  say  that  it 
acts  to  the  right  in  the  northern  hemisphere,  but  to 
tb«  l«ft  In  the  southern.  The  reason  for  this  is  not 
fotifid  in  a  change  in  tlie  direction  of  the  force,  but 
only  in  a  change  in  our  way  of  looking  at  it.  It  is 
as  If  mie  should  look  at  the  face  of  a  watch  in  the 
au::Ti<  rii  liomisphere,  and  say  that  the  hands  turn  to 
i\  A  then,  on  going  to  the  southern  hemt- 

»j  t.  at  Uie  back  of  Uie  watch,  ami  say  that  the 

ImiuIi  torn  to  the  left.  Let  us  therefore  auKg*-9t  that 
tbo  gv^raphers  of  the  southern  hemisphere  luuk  at 
tfaeir  winds  and  storms  and  streams  from  the  proper 
skU,  juM  as  Ihfy  look  at  their  watched  ;  and,  although 
Ihts  wocUd  involve  them  in  the  slight  inconvenience 
of  standing  on  tfaeir  heads,  li  would  give  them  the 
gtonU  aailtfactlon  of  seelog  that  the  deflective  forces 
of  tlie  eftrth's  rotation,  as  well  as  the  hands  of  their 
walrhra,  always  *  make  for  the  right.' 

—  Mr.  L'H'kycr  has  given  an  account  of  a  recent 
Ti  al  Nice,  the  building  of  which 

U   :  '  tice  of  Mr.  Bi^choCfsheim.  the 


well-known  French  banker.  In  connection  with  this* 
Mr.  Lockyer  presents  some  striking  ideas  n^.-ipectlng 
the  future  of  physical  observations  of  the  heavenly 
bodies,  lie  suggests  that  it  is  now  time  to  abolish  tlie 
observer  entirely,  and  that  any  astronomer  would  be 
losing  his  time  by  attempting  to  draw  either  the 
nebula  of  Orion  or  the  spectra  of  stars.  Photograpliy 
should  take  the  place  of  handd  rawing  for  both  of  these 
purposes.  He  pictures  an  astronomer,  one  thousand 
years  hence,  In  a  room  filled  with  photographs  giv- 
ing a  picture  of  every  part  of  the  heavens,  from  pole 
to  pole,  as  it  appears  to  us  in  the  nineteenth  century. 
By  nsing  a  (liferent  form  of  telescope,  the  expense  of 
a  dome  could  be  avoided.  Altogether,  Mr.  Lockyer's 
su^estiorts  are  wi^Il  worthy  the  attention  of  all  en- 
gaged in  planning  observatories. 

—  In  iBSo  an  exhibition  of  inventions  is  to  be  held 
at  South  Ken»iinglon  under  the  patronage  of  the 
Prince  of  Wales.  The  first  part  of  the  exhibition  is 
to  be  of  all  Inventions  made  or  brought  Into  use  since 
1$S2;  the  second  part  ia  to  be  of  all  musical  instru* 
menta  invented  since  1800.  The  committee  of  the 
first  exhibition  Includes  many  of  the  most  eminent 
scientific  men  in  England. 

—  The  Jltustrirte  zeitung  reports  an  interesting  dis- 
covery in  the  department  of  photography.  Eleven 
years  ago  Professor  Vogel  of  Berlin  explained  a  method 
by  which  the  effects  of  colors,  such  as  blue  and  yellow, 
might  remain  unchanged  as  to  light  and  shador  Vid 
which  would  overcome  thi.**  difficulty  of  photography. 
Ue  has  now  worked  out  a  process  on  this  principle 
with  practical  success:  it  is  published  In  the  Photo- 
graphiachen  mittheiiungen^  and  the  German  photo- 
graphic society  has  awanled  him  a  prize  for  It. 

—  Professor  Camoy.  of  the  Catholic  university  of 
Bouvain,  announces  a  work  on  '  Blologie  cellulaire.' 
which  will  treat  of  the  general  characters  of  cells.  Iwtb 
animal  and  vegetable.  He  proposes  to  deal  with  the 
general  organization,  chemistry,  and  physiology  of 
cells,  baaing  his  work  upon  original  observations, 
either  new.  or  confirmatory  of  previous  researches. 
He  promises  over  fourhundred  new  Illustrations  en- 
graved with  great  care  and  accuracy.  The  scheme 
is  ambitious ;  but,  if  well  carried  out,  It  will  secure  us 
a  valuable  book  on  an  asiiect  of  biology  too  little 
heeded  at  present.  Professor  Carooy  is  a  botanist, 
whose  reputation  will  rise  high  if  his  volume  fulfils 
the  promises  of  the  prospectus.  It  is  to  be  published 
at  Lierre,  Belgium,  by  Joseph  Van  In  ift  Cie.  The 
price  to  subscribers  is  twenty-five  francs. 

—  If  an  observatory  is  to  be  judged  by  the  number 
of  iia  astronomers  and  the  variety  of  its  work,  that 
of  Paris  must  rank  as  the  first  in  the  world.  The 
most  important  work  now  in  progress  is  the  construc- 
tion of  the  great  catalofnie  of  stars  observed  during 
the  past  thirty  years,  the  printing  of  which  has  l>een 
commenced.  The  Bischoffsheim  circle,  known  as 
the  *cercle  du  jardin,'  has  thus  far  Iwen  u«ed  only 
for  day  observations.  One  of  the  most  Iniiwirtant 
improvements  ha>  been  the  introduction  of  the  shal- 
low amalgamated  basin  fur  holding  the  quicksilver 
used  in  the  artificial  horizon.    Very  careful  experi- 
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niont«  hiive  heen  nmiie  to  &seerlafn  whether  thft  level 

of  Ihe  quicksilver  in  this  h.osin  remains  unchanged 
after  any  slight  motion.  To  teat  this,  Alternate  ob- 
servations were  mode  with  the  amalgamaterl  and 
with  the  oniinary  basin.  The  results  show  conclu- 
sively tliat  the  arn:ilg»mate<i  hasin  preserver  its  level 
perfectly.  Moreover,  the  disturbance  produced  by 
the  jiiissage  of  carriages  in  the  neighboring  street  is 
scarcely  i»erceptible,  so  that  it  is  now  pos-^ihle  to 
observe  the  naillr  at  any  hour  of  the  day  with  f»er- 
fect  ease.  The  result  is,  that  one  of  the  great  objec- 
lloiis  to  building  an  observatory  in  the  neighborhood 
of  a  railway  is  done  away  with. 

—  A  new  observatory  has  been  recently  established 
on  a  mountain  in  the  south  of  France,  Ifnown  as  i*lc 
de  Midi.  Here  Mr.  ThoUon  has  erected  his  moat 
powerful  spectroscope,  and  reports  that  he  can  see 
daily  forty  rays  of  tlie  chromosphere  In  a  region 
where  ordinarily  only  eight  are  visible,  lie  also 
makes  the  new  and  interesting  observation  that  the 
granulations  of  the  photosphere  are  visible  in  his  spec- 
troscope as  fine  striae  extending  through  the  whole 
length  of  the  spectrum.  What  is  yet  more  curious, 
similar  granulntiuns  seem  to  show  themselves  in  the 
chromosphere,  being  indicated  by  the  character  of 
the  hydrogen  lines,  which  are  bruken  up  into  small 
pieces  instead  of  being  continuous.  It  may  be  re- 
marked, in  lhi:>  connection,  that  this  observatory  la 
not  a  purely  go%'emmcnta1  one,  but  has  been  con- 
structed with  the  funds  donated  by  various  private 
individuals  and  sclentlQc  bodies  of  Frauce. 

—  The  University  of  the  stale  of  Missouri  has 
commenced  the  issue  of  a  Bulletin  of  its  museum  by 
the  publication  of  a  paper  on  Niagara  fossils  by  Prof. 
J.  W.  Spencer,  its  director.  It  is  mostly  devoted  to 
graptolites  and  Stromaloporidae  of  this  formation, 
and  is  illustrated  by  eight  plates,  rather  rudely  exe- 
cuted, but  apparently  tolerably  well  drawn. 

—  The  ^cadem^  announces  that  Professor  Mayor 
of  St.  John's  college,  Cambridge,  will  be  obliged  by 
the  communication  of  any  reminiscences  of  the  late 
Dr.  Isaac  Todhunter,  orof  any  letters  written  by  him. 

—  Engineers,  manufacturers,  aud  others  Interested 
in  the  progress  of  mechanical  science,  and  wishing 
to  attend  the  meetings  of  the  mechanical  section  of 
the  American  association  at  Pblludelphia  next  Sjep- 
temher,  should  send  to  the  secretary  (J.  B.  Webb), 
at  Itlioca,  N.Y.,  for  membt^r^hip  blanks,  ur  abstract 
blanks  in  case  it  is  tholr  iulention  to  prepare  a  paper 
for  the  meeting. 

—  It  is  reported  that  Prof.  C.  E,  Bessey,  of  Ihe 
State  agricullural  college  of  Iowa,  has  been  offered 
a  professorship  of  botany  and  horticulture  at  the 
University  of  Nebraska. 

—  We  leam  from  Engineer Infj,  that  Him,  the  French 
asl!;onomer  and  physicist,  has  devUed  an  apparatus 
for  determining  the  actual  calorific  power  of  the  solar 
rays.  An  alembic  of  copper  containing  sulphuric 
ether  is  exposed  to  the  sunshine.  The  heat  absorbed 
vuhuilizea  the  liquid,   which  is  condensed  in    the 


alembic.  Regnaull's  formula  )a  employed  to  ralcnjale 
the  solar  heat  absorbi?d  from  the  iiuantity  of  liquid 
condensed. 

—  According  to  the  tables  recently  published  by 
tlic  Direction  gdndrale  dcs  contribitliotis  indirectes, 
the  total  protluction  of  alcohols  in  188^)  amounted  to 
2,011,010  iiectolltrcA.  This  is  an  increase  of  :M4,-4.'in 
hectolitres  over  the  year  1SS2,  and  50t,4.3H  hectolitrea 
more  than  the  moan  of  the  la^t  ten  yeam.  This  in- 
crease is  due  in  great  part  to  the  advance  made  in  the 
manufacture  of  spirituous  liquors  by  the  dfscUlatloQ 
of  farinaceous  substances. 

—  The  fifth  annual  report  of  the  raiueum  of  the 
Ohio  Wesleyan  university  state*  that  the  additions 
during  tlie  year  amounted  to  seventeen  hundred  and 
ninety.    The  need  of  more  shelf-room  is  much  felt. 

—  Dr.  II.  Plofis,  whose  well-known  work, '  Das  kind 
in  branch  und  sltte  der  vnlker,'  appeared  last  year  In 
it«  second  edition,  announces  for  immediate  putdi- 
cation,  in  parts,  '  Dos  weib  In  der  na  ur-  und  volker* 
kunde.*  The  prospectus  states  that  It  will  treat  of 
the  natural  history  of  woman,  principally  from  An 
anthropological  stand-point,  and  us  It  appears  to  the 
naturalist  and  sociologist.  Tlie  work  is  to  l>e  pul>- 
liahed  at  Leip/.ig,  by  Grieben,  in  elglU  lieferungen: 
price  two  marks  each.  When  complete,  they  will 
form  two  volumes,  8vo. 

—  There  arc  now  twenty-three  countries  with  a 
total  population  of  241,07.1,011,  in  which  the  metric 
system  of  weights  and  nteaaures  is  the  lei^al  standard; 
four  (Canada,  Gi'eat  Britniu,  United  Slates,  and 
Persia)  with  a  population  of  97,«!;il»,826,  in  which  the 
system  may  be  used;  and  six,  Including  Russia  and 
British  India,  with  a  population  of  333,260,3S6,  la 
whicli  the  system  has  no  legal  standing. 

—  The  report  of  tlie  North  Carolina  agricultural 

experiment-station  for  1833  is  almost  wholly  devoted 
to  commercial  fertilizers;  although  a  few  analyses  of 
fodders  are  reported,  and  rnore  or  less  work  la  men- 
tioned as  having  been  ilouc  for  the  stale  geologist 
and  the  state  t>oard  of  he;dth  which  is  not  reported 
liere.  Tht*  Uio^t  generally  intcR'stiug  portion  of  ih« 
report  is  that  concerning  the  recently  explored 
deposits  of  phusphatic  nodules  and  rock  in  Mie  stAte, 
some  account  of  which  has  already  been  given  by 
Dr.  Dahney  in  Science,  iil.  31. 

—  A  convention  of  agricnltural  chemistj,  which 
met  in  Atlanta,  Oa.,  May  15  and  16,  appointed  Prof. 
S.  W.  Johnson  of  Connecticut,  Prof.  n.  C.  While  of 
Georgia,  and  Prof.  W.  C.  Slubbs  of  Alabama,  a  com- 
mittee Uf  propose  a  method  for  the  determination  of 
phosphoric  acid  in  fertilizers.  Their  report,  which 
{«  too  long  for  reproduction  here,  recommends  a 
method  for  general  u»e  for  the  twelve  months  follow- 
ing its  date,  and  promises  further  Investigation  and 
a  report  at  a  future  time.  It  was  ri'Sulved  by  the 
convention,  "  that  this  method  be  not  considered  as 
binding  upon  any  one.  but  that  the  convention  rec- 
ommends it  to  the  profession,  and  hopes  that  all  not 
bound  by  conflicting  obligations  will  follow  it.'' 
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COMMB^T  AND  CRITICISM. 

t  increasing  number  of  intGinational  sci- 
Iflc  coDgpresacs  i^-hoso  function  is  the  estab- 
lUUmtfDl  of  common  i>oints  of  depailure.  and 
the  unitlcation  of  stamlarda  of  measure  both  a.s 
fagnsiona  and  nomcnclntnre,  is  a  hopeful 
»r  progress  towanls  the  *  uiillenuiuin  *  to 
wMch  men  of  ficienee  are  unquestionably  near- 
er tbaii  their  politico]  brethi-en.  It  is  delight- 
All  to  find  that  there  are  so  many  imi>ortant 
nuttcn  concerning  which  scientific  men  repre- 
•enting  m^ny  nations  and  many  languages  6nd 
tbemselvcfl  in  perfect  agreement.  Although  in 
ttftOjT  instances  a  surrender  of  some  [XTsonal 
or  patriotic  claims  has  beeu  demanded,  this 
hftft  been  gcnerallj*  acceded  to  with  little  pro- 
tMlf  to  the  end  that  universal  advantage  may 
be  the  outcome.  \Vhen  work  of  this  kind  is 
dotic.  it  should  be  done  for  all  time  to  come ; 
ftt  Icttst,  what  is  definitely  fixed  uix)n  should  be 
of  snch  u  nature  that  It  will  not  need  undoing 
in  the  near  futare. 


la  Ihig  respect  the  report  of  the  electrical 
congress  is  something  of  a  disappointment. 
The  coDgress  seems  to  have  reached  its  cou- 
doaioos  in  andnc  haste.  Indeed,  the  electrical 
unit«  OS  DOW  defined  are  less  precise  and  sci- 
entific than  before.  The  reference  of  the  prac- 
tical noits  to  those  of  the  c.  o.  s.  system  was 
in  ItBclf  admirable  and  satisfactory.  With 
the  ttcw  definitions,  one  only,  that  of  current 
streogtb,  has  a  precise  relation  to  the  fun- 
dameatal  units:  the  others  have  become  ar- 
bilrar^r.  Would  it  not  have  been  bettci  to 
itfhii  to  the  original  ohm,  and  to  define  the 
flaarcnry  unit  as  pnjvisional?  The  new  mer- 
cury anit  ia  obiainc<l  from  measurements  that 
differ  among  Ih«»m8clve9  by  more  than  two  per 
OtnU  iS«sidoft,  the  verdict  was  made  up  before 
1^  raaoltft  of  I'rofessor  Rowland's  exhaustive 


investigation,  now  in  process*  were  in  the  jjos- 
sessiou  of  the  congress,  altliough  this  Investi- 
gation was  admitted  to  be  one  of  the  roost 
important.  A  provisional  mercury  unit  of  a 
hundred  and  six  centimetres  would  have  satis- 
fied all  practical  demands,  and  would  have  been 
subject  to  such  correction  as  future  research 
indicated  to  be  necessary.  As  the  matter  now 
stands,  the  elegance  and  simplicity  of  the  sys- 
tem is  destroyed  b^*  the  introduction  of  arbi- 
trary units,  the  value  of  which  may  some  time 
be  found  to  be  considerably  different  from  that 
now  assumed. 


While  the  congress  might  have  acted  more 
wisely  in  the  opinion  of  many,  in  the  matter 
of  the  ohm,  in  Its  definition  of  the  standard 
of  light  it  would  certainly  have  done  well  to 
postpone  action  for  the  present.  It  appears, 
that,  because  nothing  better  was  otfered,  the 
square  centimetre  of  fused  platinum  was  adopt- 
ed. Although  this  is  a  matter  which  is  great- 
ly in  need  of  adjustment,  there  can  be  little 
satisfaction  in  the  adoption  of  what  is,  as  near- 
ly as  may  be,  an  impossible  standard.  There 
most  have  been  a  paucity  of  suggestions  as  to 
a  snitablc  standard  ;  which  is  singular,  consid- 
ering The  prominence  of  the  problem  of  meas- 
uring intense  lights.  And  in  recommending 
that  all  records  of  observations  of  atmospheric 
electricity  and  earth-currents  should  be  sent 
to  the  international  bureau  at  Berne,  the  con- 
gress simply  acknowledged  our  pi-esent  igno- 
rance. 


BiBLior.KAiMiiEs  of  spccial  authors  have  but 
an  ephemeral  value,  if  made  during  the  life,  or 
at  least  during  the  activity,  of  a  writer.  It 
would  therefore,  in  our  judgment,  have  been 
better  to  restrict  the  one  just  issued  by  the 
National  museum,  and  fully  described 'm  our 
notes,  to  Professor  Baird's  direct  contributions 
to  science,  which  have  avowedly  ceased,  and 
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to  postpone  mention  of  those  undertaken  with 
the  assistance  of  many  collaborators  (which 
record  the  advance  of  science  tlirough  the  re- 
searches of  others),  or  dealing  primarily  with 
applied  science.  IFowevcr  iaii>ortant  this  latter 
work  may  have  been,  —  and  we  should  be  far 
from  underrating  its  importance,  e8i>ecially  in 
the  development  of  science  in  America,  —  it  not 
only  hinders  a  proper  retrospect,  an  independ- 
ent coup  d*oeil^  of  his  remarkably  extensive 
and  valuable  contributions  to  the  vertebrate 
zoology  of  North  America,  but  it  seema  to 
demand,  at  some  future  lime,  a  repetition  of 
this  work,  with  its  almost  paiufiil  detail  and 
voluminous  indexes.  The  first  was  the  only 
pressing  need :  for  the  other,  we  could  have 
contented  ourselves  for  the  present  with  the 
indexes  of  the  everywhere  procurable  annual 
records,  yniithsonian  rejwrts,  and  tish-commis- 
sion  publicatiouH. 


A  soientiflc  fViend,  himself  a  bibliographer, 
does  not  look  with  couipliicency  upon  tlie  an- 
nouncement that  similfir  bibliographies  will  be 
given  of  other  still  living  uaturalists.  He  asks 
whether  those  directing  or  engaged  upon  this 
work  could  not  turn  their  bibliographic  energies 
to  better  account  in  another  direction.  Fathers 
of  n  broad  science,  or  pioneers  in  a  vast  field, 
who  cover  tliat  Held,  are  few  indeed  ;  and  only 
their  bibliographies,  when  carried  out  with  the 
fUlness  of  that  which  furuislies  us  our  text,  can 
have  any  possible  permanent,  or  even  great 
temporary,  value.  What  are  really  wanted  are 
topical  and  geographical  bibliographies,  which 
shall  lighten  the  labor  of  the  expert,  and  lessen 
the  chances  of  incorrect  statement,  and,  above 
all,  of  unnecessary  re-statement.  These  are 
the  tnie  aids  to  progress  for  a  generation 
burdened  with  a  literature  vast,  ill-assorted, 
inchoate.  Individual  bibliographies  do  not 
penetrate  its  depths.  Let  our  zealous  bibli- 
ographers devote  to  such  work  the  same 
time  and  pains  they  would  give  to  that  pro- 
posed, and  the  result  will  be  of  tenfold  im- 
mediate value,  and  it  will  have  at  least  some 
lasting  worth. 


LETTERS   TO   THE  EDITOR. 

•*•  Oorrttpon'tt^U  nrf  r^u«»t*<l  to  bt  a»  hrM  a*  pctrtbU^ 
Tht  wrtltr'ii  nam*  U  in  oUcuteM  rtquired  a*  prtm/<^/  geid  /aHA. 

The  aero  meridiaa  of  longltiide. 

In  arranging  meridinns  for  pr*rpctiial  usefuInMt 
and  the  besl  practical  reaults,  the  location  of  the 
180th  degree  is  of  far  more  imporunce  than  that  of 
lero  or  any  otlier. 

When  we  meet  a  ship  of  another  nation  at  sea,  we 
determine  upon  speaking,  one  of  the  most  Important 
objects  of  wliicb  ia  to  compare  longitu<le».  We  do  ex- 
change longitudes,  but  on  comparison  we  find  a  large 
difference  between  them.  Then  tlie  question  arises, 
Is  one  of  our  chronometers  wrong,  or  are  we  raistakeu 
as  to  the  meridian  from  which  tiie  other  Miip  reckons 
her  longitude?  This  ship,  by  this  time,  is  beyond  the 
reach  of  our  fnrtlier  inquiry^  and  hence  the  question 
cannot  be  satisfactorily  answered.  We  are  iu  more 
doubt  than  before  speaking,  confusion  has  been  worse 
cuufoundtfd,  and  only  because  we  do  not  know  posl* 
lively  the  other's  lero  meridian.  Among  merchant 
shipping,  ou  long  voyages,  just  this  sort  of  trouble 
occurs  constantly,  p<»rnapMd;»iIy,  Ut  rbe  great  enhance- 
ment of  risk  tAj  the  safety  of  ships,  cargoes,  and 
crews. 

Again:  an  English  or  aii  American  ship  is  in  mid- 
Pactnc,  steering  east;  crosaes  the  ISOtli  dei;rei?  of  her 
reckoning,  from  Greenwich;  and  then  meelaaFrencb 
ship  standing  west,  which  has  crossed  the  180th  degree 
from  Paris.  They  speak,  and  each  a<<kr«  the  other 
to  report  him  at  Lltiyds.  They  arrive  in  their  respec- 
tive ports,  and  each  reports  llie  other,  as  requested: 
but  one  report  slates  that  the  speaking  occurred  on 
one  day,  say  Monday,  the  1st  of  a  month;  and  the 
other  on  anothtr  day,  say  Tuesday,  the  2d  of  the  same 
month.  But  1  will  not  multiply  instances.  These 
two  will  give  some  idea,  though  faintly,  of  the  risk 
to  property  and  life,  as  well  as  the  confusion  of 
dates,  caused  by  ihe  present  unsettled  condition  of 
meridians. 

If  the  18<)th  meridian  were  universally  recognized 
as  passing  thriiu;:li  Hering  Strait,  it  could  be  so  pro- 
jected as  to  pasit  clear,  or  nearly  so,  of  all  land  tlirough- 
out  its  entire  length;  and,  this  being  true,  it  could 
be  made  the  dividing-line  of  davs,  naturally  and 
properly,  with  the  greatest  po6a[ble  advantage  to 
everhody  everywhere. 

If  a  meridian  paasing  through  Bering  Strait  were 
adopted  as  the  ISOth,  then  the  zer<»  meridian  would 
pass  thruugh  central  Europe,  and  enter  Africa  near 
Tunii,  and  the  .\tlantic  Ocean  from  the  coast  of 
Guinea,  tliereby  giving  Norway,  Denmark,  Germany. 
Austria,  Switzerland,  and  Italy  the  opportunity  of 
having  their  national  observatories  upon  it,  on  their 
own  soil.  C.  Hokum. 

Xorfulk,  V«..Juae6. 

CryBtalUzation  of  glucose  in  honey. 

A  gentleman  of  our  city  who  is  engaged  extensively 
in  bee-cukure  has  furnished  me  with  the  following 
rather  remarkable  incident:  — 

Ou  opening  a  cap  of  honey  that  had  been  made 
auliaennent  t^i  July  1  of  last  year,  it  was  discovered 
that  the  entire  bottom  was  covered  with  a  layer  of 
aome  peculiar  white  powdery  substance  never  before 
observed.  Such  an  occurrence  being  new  lo  him.  he 
conferred  with  some  of  his  acquaintances,  also  en- 
gaged In  bee-raising,  but  with  the  uniform  result  of 
furnishing  each  with  a  bit  of  news.  A  sample  of  the 
white  substance  was  submlttetl  to  me,  and  on  exami- 
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nation  wms  jirovpd  to  bp,  wtlh  the  exception  oi  slight 
extraneous  mtttt^r,  uttivst  perfectly  pure  elucose. 

Tbe  pmwnce  ■  in  honey  ia  well  known; 

hot  ■  cnrstalli/  p.iralion  such  as  here  »Ie- 

j,.av^„i   ;^.... .  ^  .«,i.  in   this  illstrict  nl  least, 

-  as  well.  Therefore  it  is  that 
i  ent  moment  to  lay  before  your 

renters.  A  lew  oiUf  r  fiicts  are  pertinent.  The  bees 
In  wboM  hive  th'*  glucose  wan  found  have  never  been 
arUficlally  tf^i,  tior  has  any  special  attention  been 
|aid  to  promote  an  Incretue  In  the  yield  of  honey. 
Ker^''tt-i'-««  tu^  yield  from  the  hive  containing  the 
fK>w<l  ''eded.  by  almost  three  time.*i,  th.it  of 

anr  •  ■  ;ir.     A  pumplp  of  the  honey  will  l« 

f  "ti.  when  I  propose  determining  tlie  relative 

f  glucose  contained  in  it.  thinking  that  by 
I  ^  riome  li^ht  may  be  thrown  on  this  appar- 

iH  r.ccurrcnce.  Simon  Flexneu. 

luoe  1». 

I  111  tv.r,py  eoritalus  glncoge  and  cellulose  in  about 
ortions.     It  U  not  uncommon  for  honey  to 
or  crystalline  in  the  comb.     This  crystal- 
Liiuu  tifien  occurs  when  the  cells  are  but  partly 
ill  of  honey,  so  that  the  srranulated  sugar  only  occu- 
rs a  pan  of  the  cell.     If  such  combs  arc  placed  in 
h)r«,  the   bees  will  add  honey,  and   produce  the 
rkii»t...in.>i...r.  r.r.ticed,  and  described  above.     There  \s 
ible  or  very  exceptional  in  this  occiir- 
r  it  occurs  so  rarely  that  it  is  not  strange 

UiAi-  lumi  ^ipiarists  have  failed  toobs«r\'i3  it.  —  £d.] 

ITortb-eaatern  and  north-ivestern  Indian 
Implementa. 

In  n>ply  to  a  note  containeil  in  Science,  iii.  7(>l,  I 
he^  leave  to  explain  that  Dr.  AblxUt  misapprehends 
lh«  •tbject  of  tla»?  paper  there  discussed,  my  point  of 
oritur  iherein  bavirijx  been  that  of  an  observer  simply, 
T-.f   it,^'    ..f  T,   critic.     Tbe  particular  pnk-gah-mah- 
ti  r<*ceivcd  description  and  illustration 
:■■  definite  fa<:ts,  that  it  represents  the 
»f  Lh(.'  north-west,  tltat  it  Is  a  well  fljilshed 
t«fl  typical  weapon,  that  it  is  of  known  (tibal 
lined  unes,  and  that,  finally,  it  lias 
-sured  history.     If  my  brief  no- 
.,    :i   ignoreti  the  diversity  of  figure 
tpjects  of  the  war-club  pattern,  it  was 
[  )i:\>\  undertaken  to  present  my  notes 
1.  and  partly,  also,  b(?rau»e  I  i>e- 
iiion  of  common  type  generally 
!■<-.,.  who  would  he  likely  to  honor  me 
I  venture  in  this  place  to  app'nid 
(■raents  which  may,  perhaps,  have  Iht; 
to  place  matu*rB  in  a  clear  llglit. 
Oilhwi*    of   Kcd    Lake   originally  descended 
.    Luke,    their   primary  point  of 
on  the 'Great  Ojibwa,'  or  Lake 
.>->.(.  liirtr  tribe  claims  to  have  been  cen- 

Imji  ^-s.     The  Ufd-Lakers  a^rec  that  Ihey 

rff  ant  h*' re  about  a  century  ago,  after  a 

r  lunu  duratiuu  with  the  Sioux, 
I   the  region;   and   they   impute 
lilt  it  so  much  to  superior  prow- 

ta«,  1  OjUjvvas  fought  with  weap- 

on* .  ■  --ii  traders  at  tin.'  ni>rth,  while 

th*  'UX  were  restricted  to  war  iniplt:- 

HKi  :  ;     manufacture.     The  Red   Lake 

ban  >ne  age,  su  far  aa  their  do- 

n)»«  ooncerned.  long  after  they 

I  weavHjnsoif  *t<'ne  and  bone. 
v'Mictfil  to  itice culinary  dis- 
; ,  ..  ite»  lu  the  course  of  investi- 


gation, that  tbe  Iwnc-breakers,  being  adapted  to  deal 
an  effective  blow,  might,  at  the  early  day  preceding 
contact  with  while  traders,  have  served  their  owners 
the  double  purpose  of  utensil  and  weapon;  lliat,  in 
^hort.  the  objects  used  only  within  historic  times  fur 
breaking  up  the  bones  of  game  miglit  likewise  have 
been  employed  prior  to  such  time  in  dealings  with 
their  foe.  This  conjecture  determined  the  particu- 
lar line  of  inquiry  which  I  followed  in  (juesiioning 
the  natives,  and  whicli  was  without  positive  results 
always.  Tlie  matter  would  be  imworthy  of  mention 
here,  except  for  the  purpose  of  correcting  a  miscon- 
struction. FRAjfc  £.  Babbitt. 

'Whata  In  a  name  ? 

ItisAploaJiautdiversion  to  note  the  correspondences 
between  people's  names  and  occupations.  Here,  for 
instance,  are  the  MeiseU,  German  lithographers;  and 
meia)tel\i  the  German  word  for  chisel,  a  cutting  In- 
strument. Wagner,  the  inventor  of  the  pal.ice-car, 
learned  the  wagon-maker's  trade,  and  subsequently 
built  his  railroad-wagon ;  while  his  rival,  George  Pull- 
man, justifies  Itts  name  by  pulling  his  fellow-men 
alK>ut  the  world  in  very  sumptuous  railroad-coaches. 

Turning  to  the  New- York  directory,  you  see,  that, 
out  of  tiie  204  Wagners  there  set  down,  iO  are  in  some 
way  concerned  with  the  making  or  sale  of  wagons. 
Out  of  I'VJ  Carpenter;*,  17  are  either  carpenters  or 
builders,  or  dealers  In  wagon-material.*).  Of  1,174 
Schmidt,  Smidts,  Schmie<les,  Schmidts,  Scbmitts, 
and  Smiths  in  New  York,  202  are  men  who  iwe  edged 
tools  for  the  cutting  of  wood  or  Iron,  including  black- 
smiths, goldsmith?,  cabinet-makers,  carpenters,  etc.: 
a  large  number,  not  included  in  the  202,  are  shoe- 
makers and  tailors;  but  these  can  hardly  be  called 
smiths  or  arliticers. 

In  the  Boston  directory,  out  of  330  Clarks  (only  a 
small  fraction  of  the  whole),  63  are  either  etore-clerks 
or  religious  clerics,  or  engaged  In  pen-work  of  some 
kind.  There  are  420  Schneiders  (or  cutters)  in  New 
York,  and  20  of  them  are  tailors;  but  of  the  01 
Sneiders,  Sniders,  and  Snyders,  there  is  not  one  tailor, 
and  only  two  cutters  of  atiyson;  namely,  a  can-maker 
and  a  dressmaker.  It  would  seem  thai  the  Sniders, 
In  mixin<;  English  blood  with  their  own,  and  trying 
new  fortunes  in  foreign  lauds,  had  got  farlhrr  away 
from  the  instincts  of  tbe  original  trade  that  gave 
their  German  ancestors  their  name.  It  certainly 
seems  that  It  is  safe,  looking  at  the  ilaLi  given,  to 
assume  that  the  hereditary  tendencies  denoted  by 
the  name  are  in  many  cases  marvellously  persistent. 
I  have  no  doubt,  that,  notwithstanding  the  continual 
mingling  of  new  blood  (liy  marriage)  with  that  of 
each  ciait!*  of  tra<lesmen,  wo  should  yet  find,  if  we 
could  know  the  bent  of  mind  of  all  members  of  the 
class,  that  tlie  ancestral  preferences  and  aptitudes 
exiflt  in  some  degree  in  each  and  all.  It  is  to  be  re- 
membered, that,  in  the  case  of  such  names  as  Car^ 
penter  and  Schneider,  there  would  be  a  more  or  leas' 
strong  disinclination  for  the  ownei-!i  to  engage  respec- 
tively in  carpentry  and  tailoring,  owing  to  tlie  dislike 
of  having  to  endure  the  lifelong  punning  on  their 
names. 

All  that  can  be  shown  is,  that,  in  the  case  of  a 
certain  number  (say,  one-flixth)  of  the  members  of 
a  family  or  clan,  the  .'mcestral  occupation  reveals  Its 
pristine  attraction.  But  the  exceptions  are  notable. 
Thackeray's  ancestors,  according  to  Bardsley,  were 
tliatchera  fthack,  thatch,  hence  the  thacker,  and  the 
last  modified  into  the  ihackery,  the  thackeray,  Le., 
the  thatoher).  Shakeshaft,  $liak«pearo.  Breakflpear, 
from  ibfir  prowes:*  in  battle;  S(>fncer.  hfj  who  has 
cliarge  of  the  spence,  or  buttery;   WhitUar,   from 
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whitr-tairifr  {the  verb  'to  taw'  m<»im!ng  to  tlreu 
the  li^htor  skins  of  i^oats  aiid  kltls,  and  then  whUon 
them  for  the  glovi?r*«  use):  Sloiidftrd,  the  slot-herd, 
or  bullock-hcrd.  nr  herdKimin;  Palfrey,  llie  farmer 
who  rides  his  palfrey  to  market,  —  Iktc.  Iti  the  case 
of  well-known  persons,  we  have  instances  of  wide 
departure  of  dedcendautt  from  the  trade  of  their 
ancestors.  W.  S.  Kkknkoy. 


A  muskrat  with  a  round  tail 

It  has  gcnerftlty  been  considered  that  the  com- 
pressed, rudder-like  tail,  and  large  webbed  hind-feet 
and  bent  toes,  of  the  nniskrat,  form  Its  essential  div 
tiiiffuishin^  peculiarities:  my  turprise  wil*  therefore 
great  to  find  among  some  spocimens  i-ecently  received 
from  Mr.  William  WiLtfeld  uf  Geor^inna,  Fla.,  an 
animal,  which,  though  resembling  an  onlinary  musk- 
rat  in  general  appearance,  poase^sed  neither  of  these 
characteristics.  It  looked,  indeed,  like  an  overgrown 
and  dn(|>sical  huuse-rat,  and  was  at  first  entered  lu 
the  catalogue  by  my  assistant  as  a  <loubtful  species 
of  that  genus,  lis  form  also  5Ugueste<l  that  of  a 
pouched  rat  (Thomomys).  but  unfortunately  tJiere 
were  no  pouches.  An  exiunination  of  tlie  skull  at 
once  dismissetl  these  erroneous  notions,  and  revealed 
the  true  character  of  the  animal.  Il  is,  without  doubt, 
a  living  link  binding  the  muskrat  we  know  9o  well 
with  the  lield-mouBe.  In  size  It  stands  between  the 
two.  Its  eyes,  ears,  and  fore-feel  are  those  of  a  musk- 
rat;  but  its  tail  and  hind-feet  are  those  of  a  fleld- 
mouse.  I  have  not  yet  rewiived  any  particulars 
regarding  the  habits  of  this  Fluridan  musltrat;  but 
the  slight  webbing  of  its  toes,  and  their  unl>cnt  con- 
dition, taken  togellier  with  the  rounded  tail.  Mould 
lead  one  to  prophesy  that  it  is  not  so  thoroughly 
aijuatic  as  the  onlinary  muskrat,  probably  not  more 
so  Ihnn  many  of  the  Held-mlce. 

The  ordinary  muskrat  haa  never  been  found  in 
southern  Florida,  and  it  Is  now  apparent  thai  Its  place 
Is  supplied  by  (his  little  relative.  I  may  go  aside  to 
say  that  Florida  probably  still  holds  in  its  soulheni 
interior  a  number  of  creatures  which  the  eye  of 
science  hath  not  seen,  and  which  will  modify  the 
notions  we  have  regarding  those  already  known.  As 
this  la  the  scientific  birth  of  this  intx^resting  little 
mammal,  it  Is  necessary  tiiat  it  should  be  given  a 
name:  I  tlierefore  christen  it  with  the  name  of  my 
friend,  Mr.  J.  A.  Allen,  whose  monographs  of  the 
North -American  mammals  are  so  well  known  and  so 
highly  esteemed;  and  il  shall  hereafter  be  known  as 
Neofiber  Alleni.  I  may,  perhaps,  be  permitted  to  con- 
clude by  summing  up  briefly  the  clmrncters  of  the 
species,  in  order  that  there  may  be  no  mistake  regard- 
ing the  appearance  of  the  animal. 

Neofiber  Alleni. — General  form  and  color,  head, 
eyes,  ears,  and  fore-legs  as  in  F.  dbethicus.  Hind- 
foet  not  exceeding  twice  the  fore-feet  in  length,  with 
straight,  slightly  webbed  toes,  and  naked  soles.  Tall 
round,  scaled,  and  sparsely  covered  with  dutl-brtiwn 
hairs.  Length  of  Itead  and  body,  20.2  centimetres; 
tail,  V^.l  centimetres;  hind-foot  (without  claws),  :i.9 
centimetres.  Fkederick  W.  Tbuk, 

V.  B.  asUufial  mnwaio,  Wasblnglon, 
JooeSO. 


Fiah-remalns  In  the   North- American   Slluilao 
rocks. 

The  English  Ludlow  Rocks  have  long  been  known 
as  the  lowest  horizon  from  which  undoubted  remains 
of  fish  have  been  obtained.  The  *  bone-bed  '  of  this 
group   has  yielded   several   species.     The   earliest 


known  American  fossil  fish  occur  in  the  lower  Devo- 
nian beds  of  Ohio  (corniferous)  and  in  the  Gasp^ 
sandstones  of  the  Gulf  of  St.  Lawrence. 

liut  Monie  fossils  have,  during  the  \}'A*^l  year,  come 
into  my  poHses^lon,  agUnce  at  which  is5tui>gi'8tive  of 
near  relationship  to  the  peculiar  forms  of  the  English 
Ludlow  nocks.  Close ex.iniinalion  hai^  continued  this 
opinion,  and  nbundanlly  pntved  that  fish  existed  on 
this  continent  sa  early  as  in  England.  Indeed,  should 
the  whole  evidence  1  have  obtained  Iw  e<tually  valid, 
it  will  sustain  the  ounclusion  that  we  have  here  more 
ancitmt  Ichlhyic  fu^al^  ihau  any  yet  known  elsewhere. 

I  have  entered  a  paper  on  the  subject  for  tlie  ap- 
proaching meeting  of  the  British  association  at  Mon- 
treal, when  the  facts  on  which  these  conchiaions  rest 
will  be  given  in  detail.  E,  \V.  Clavpolk. 

Buobttil  ooliege,  j^krun,  O.,  July  2. 


BabiruBsa  ttisks  from  au  Indian  grave  in  Brit- 
sab  Columbia. 

Many  curious  and  unlooked-for  objects  arc  fre- 
quently found  in  Indian  graves,  and  not  least  among 
toese  is  a  pair  of  the  tusks  of  the  BabiruKSa.  They 
were  extracted  in  Aufiust  of  last  year  by  Mr.  James 
S.  Swan  from  the  grave  of  an  old  Indian  doctor  at 
Eali-ie-lay-juk-te-wos  Point,  near  the  north-western 
end  of  Graham  Island,  one  of  the  i^ueen  Charlotte 
Islands,  o0  the  coast  of  British  Columbia.  The  Dabi- 
nissa,  as  every  one  knows,  is  an  animal  of  the  hog 
tribe,  inhabiting  only  Celebes  and  the  ailjaceat 
Islands.  The  question  then  arises.  How  did  these 
teeth  come  into  tlie  possession  of  the  Indian  doctor, 
who  died  some  fifty  years  since  at  an  advanced  age? 

Mr.  8wan  suggests  an  ingenious  and  plausible  solu- 
tion of  the  problem.  In  his  letter  of  the  4th  of  Janu- 
ary to  Professor  Baird,  he  writes  as  follows:  **  Lieut. 
Bolles,  of  the  IT,  S.  surveying  schooner  Ernest,  tells 
me  that  the  Siamese  junks  make  regular  trading- 
voyages  to  the  coast  of  Africa,  even  as  far  as  the  Cajie 
of  Good  Uope,  running  down  with  the  north-east 
monsoons,  nnd  returning  when  the  favorable  mon- 
soon blows.  They  bring  produrts  of  every  kind,  and 
trade  with  Japan  nnd  China.  He  thinks  that  some 
of  these  junk.<i  may  have  been  wrecked,  anti  carried  by 
the  Japanese  cum*nt  to  the  American  side,  and  per- 
haps cast  ashore  on  the  west  coast  of  the  (^ueen 
Charlotte  Islands,  where  quantities  of  drift-stuff  of 
every  kind  is  to  be  found. 

"Charles  Wolcott  Brooks,  In  his  able  report  on 
Japanese  vessels  wrecked  in  the  North  Pacific  Ocean, 
read  before  the  Californlan  academy  of  E>ciences, 
March  1,  1876,  says.  *  Every  junk  found  adrift  or 
stranded  on  the  coast  of  North  America,  or  on  the 
nawaiian  or  adjacent  islands,  has,  on  examination, 
proved  to  be  Japanese,  and  no  single  instance  of  any 
Chinese  vessel  has  ever  been  reported.* 

'^One  of  these  junks  was  wrecked  on  the  Queen 
Charlotte  Islands  in  1631,  &ud  numerous  others  have 
been  wrecked  on  other  parts  of  the  norlh-wcst  coast. 
The  tusks  of  the  Babirussa  were  undoubtedly  au 
article  of  commerce  among  a  people  who  wotild  be 
likely  to  use  them  for  carving  or  for  manufacturing 
into  fancy  articles,  and  It  is  not  Improbable  (hat  the 
tusks  in  question  were  procure*!  from  some  one  of 
the.sc  old  Japanese  wrecks." 

It  is  difficult  to  conceive  of  another  origin  for  these 
tusks.  The  commerce  of  California  fifty  years  ago 
was  of  a  very  limited  character,  and  Babirus^^a  tusks 
are  among  tlie  objects  least  likely  to  have  been  ft^nt 
there  through  any  regular  channel.      F.  W.  Tkce. 

U.  e.  naUooal  muwDm,  WMhi&irtoa.  D.C., 
J  air  3- 


I 
I 


Jvtr  11,  19S4.] 


CIENCE 


35 


SPECIALIZATION  IN  SCIENTIFIC 
STUDY, 

TamuK  ODce  was  a  acieuce  called  '  natural 
philosopbr. '  which,  like  some  old  syntbetic 
t,Tpefi  of  aoiuiHU,  heUl  in  Itself  all  the  Icaniiiig 
that  applied  to  physical  facts.  By  the  beginning 
of  tiib  c>entary  this  science  of  natural  things 
had  become  divided  into  physics  and  uaturnl 
hlsiory.  These  divisions  have  since  spread, 
like  ibe  divisions  of  a  ix>lyp  community,  until 
Qow  natural  history  has  more  than  a  dozen 
Duned  branches  ;  and  in  physics  the  divisions 
Mre  almost  as  oumerons.  There  arc  now  at 
least  thirty  named  and  hounded  sciences ;  each 
DUDe  deaignatlng  a  particularly  limited  field, 
in  which  there  are  able  men  who  work  their 
days  out  in  labor  that  does  not  consider  the 
rcftl  of  nature  as  having  any  relation  to  their 
woxk~ 

This  iirogresslre  division  of  labor  follows  a 
natanJ  law :  and  it  is  perhaps  fit  that  science 
BboaM  Kaelf  give  a  capital  illustration  of  the 
application  of  this  law  to  forms  of  thoughts  as 
well  aa  lo  the  more  concrete  things  of  the 
worid ;  but  it  is  an  open  question  whether  or 
no  it  is  advantageous  to  the  best  interests  of 
ling.  There  can  l)e  no  question  that  the 
'ch  for  truth  of  a  certain  quality  is  very 
Ltlyheljked  by  this  principle  of  divided  InlKjr. 
ff  a  man  wish  to  get  the  most  measurable  yield 
ocl  of  the  earth  in  any  way,  the  best  thing  for 
him  is  to  stake  ofTa  very  small  claim,  tie  himself 
down  t^i  it,  fertilize  it  highly,  till  it  incessantly, 
and  forget  thai  there  arc  blossoms  or  fruit  be- 
yond hlfi  particnlar  patch ;  for  any  moment  of 
-ness  of  such  impracticable  things  as 
;t  'ud  his  field  is  sure  to  find  itscxpres- 

fion  when  he  cornea  to  dig  his  crop,  whether  his 
crop  in  the  intellectual  field  be  elements  or 
■aimala,  stars  or  animalculae.  The  harvest  of 
things  unknown  is  most  easily  won  in  this 
kitchen -gardening  way  of  work. 

The  world  nee<l3,  or  fancies  that  it  needs,  this 
kind  oT  work  ;  and  it  is  now  of  a  mind  to  pay 
more  of  its  various  rewards  for  the  least  bit  of 
ftptf'iria]  and  peculiar  knowledge  than  for  the 
wtdcat  command  of  varied  learning.  In  a 
thooMiMl  ways  it  sa}^  to  its  students,  not  only 


as  of  old,  *' Study  what  you  most  affect"  but* 
*'•  Effect  thnt  study  aliogether,  know  the  least 
thing  that  can  be  known  as  no  one  else  knows 
it,  and  leave  the  universe  to  look  after  itself.*' 
This  is  the  prescription  of  our  time.  We 
are  now  proceeding  on  the  uncxpi'cssed  theory, 
that,  because  no  man  can  command  the  details 
of  all  science,  therefore  he  shall  know  only 
that  which  he  can  know  in  the  utmost  detail. 
We  seem  to  be  assuming,  that,  if  man}'  sepa- 
rate men  each  know  some  bit  of  the  knowable, 
man  in  general  will  in  a  way  know  it  all ; 
that  when,  in  another  hundred  years  of  this 
specialization,  we  have  science  divided  into  a 
thousand  little  hermit-cells,  each  tenanted  by 
an  intellectual  recluse,  we  shall  ))ave  completed 
our  system  of  scientific  culture.  No  one  can 
be  8o  blind  to  the  true  purposes  of  learning  as 
to  accept  this  condition  of  things  as  the  ideal 
of  scientific  lalK>r.  It  may  bo  the  order  of 
conquest,  the  shape  in  which  the  battle  against 
the  unknown  has  to  be  fought;  but  beyond  it 
mnst  lie  some  broader  disposition  of  scientific 
life,  —  some  order  in  which  the  treasures  of 
science,  won  by  grim  struggle  in  the  wilder- 
ness of  things  unknown,  may  yield  their  profit 
to  man. 

The  questions  may  fairly  be  asked,  whether 
we  have  not  already  won  enough  knowledge 
from  nutme  for  us  to  return,  in  part,  to  the  older 
and  broader  ideal  of  learning ;  whether  we  may 
not  profitably  turn  away  a  part  of  the  talent 
and  genius  which  go  to  the  work  of  discovery 
to  the  wider  task  of  comprehension ;  whether 
we  may  not  again  set  the  life  of  a  Hum)K>ldt 
along  with  the  life  of  a  Pasteur,  as  equally  fit 
goals  for  the  student  of  nature. 

Until  we  set  alwut  the  system  of  general 
culture  in  science,  it  will  be  nearly  impossible 
to  have  any  proper  use  of  its  resources  in  edu- 
cation. A  sound  theory  of  general  culture  in 
science  must  be  preceded  by  a  careful  discus- 
sion of  the  miud-widcning  i>ower  of  its  several 
lines  of  thought.  This  determination  cannot 
be  made  by  men  versed  only  in  their  own  s)>e- 
cialties :  it  must  be  made  by  many  efforU  to 
determine  by  comparison  what  i>art  of  the  sci- 
euces  have  the  most  importjint  power  of  mind- 
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Uevclopiiig.  At  present  there  are  few  men 
whose  oinnion  on  such  a  subject  is  worth  any 
thing,  and  the  number  constant!}'  grows  less. 

The  greatest  difflculty  partly  expresses  itself 
iji,  and  partly  arises  from,  the  miiltii)Iication  of 
societies  whicb  include  specialists  aa  members, 

id  specialties  as  the  subjects  of  tbcir  disous- 
Paious.  We  no  longer  have  much  life  in  the  old 
academies,  where  men  of  diverse  learning  once 
sought  to  give,  and  receive  the  most  varied  teach- 
ing. The  geologists  herd  apart  from  the  zoolo- 
gists :  and  in  zoology  the  entomologists  have  a 
kingdom  to  theraselves;  so  have  the  ornithol- 
ogists, the  ichthyolc^ists,  and  other  students. 

*  Tliat  is  not  my  department/  is  an  excuse  for 
almost  entire  ignorance  of  any  but  one  nar- 
row field.      If  naturalists  would  recognize  this 

*  pigeon-holing/  not  only  of  their  work,  but  of 
theii*  interests^  as  an  evil,  we  might  hope  to  see 
a  betterment.  Until  they  come  to  see  how  much 
is  denied  tUem  in  this  shutting-out  of  the  broad 
view  of  nature,  there  is  no  hope  of  any  change. 
Special  societies  will  multiply ;  men  of  this  sort 
of  Icarinng  will  understand  their  problems  less 
and  less  well ;  until  all  science  will  be  '  caviare 
to  the  general/  even  when  the  general  includes 
nearly  all  others  l>eyond  the  dozen  experts  in 
the  particular  line  of  research. 

The  best  remedy  for  this  narrowing  of  the 
scientific  motive  would  be  for  each  man  of  sci- 
ence deliberately  to  devote  himself,  not  to  one, 
buito  two  ideals;  i.e.,  thorough  individual  work 
in  some  one  field,  and  sound  comprehension  of 
the  work  of  his  fellows  in  the  wide  domain  of 
learning,  —  not  all  learning,  of  course,  for  life 
and  lal>or  have  limits,  but  of  selected  fields. 
In  such  a  system  there  will  be  one  society-life 
meant  for  the  promotion  of  special  research, 
and  another  meant  for  the  broader  and  equally 
commendable  work  of  general  comprehension. 

It  is  in  a  certain  way  unfortnuate  that  inves- 
tigation la  to  a  great  extent  passing  out  of  the 
hands  of  teachers.  ThiSf  too,  is  a  part  of  the 
subdivision  work  ;  Imt  it  is  in  its  general  effects 
the  most  unhappy  part  of  it.  As  long  as  the 
investigator  is  a  teacher,  he  is  sure  to  be  kept 
on  a  wider  field  than  when  lie  Ix'comcs  a  solitary 
special  worker  in  one  department. 


The  efforts  now  being  made  for  the  endow- 
ment of  research  will,  if  successful,  lead  to  a 
still  further  tendency  to  limit  tlie  fields  of  sci- 
entific labor-  A  better  project  would  l>e  to 
keep  that  connection  betwtKjn  inquiry  and  ex- 
position from  which  science  has  had  so  much 
profit  in  by-gone  times. 


HIBERNATION    OF    THE    LOWER    VER~ 
TEBRATES, 

In  a  recent  article  in  Science^  I  gave  the 
details  of  a  series  of  observjitions  of  the  habit 
of  hibernation  as  it  occurs  nmong  our  mam- 
mals, and  endeavored  to  show  that  this  habit 
was  not  so  fixed  and  regular  as  is  commonly 
supposed. 

When  we  come  to  study,  in  their  native 
haunts,  our  reptiles  and  other  lower  verte- 
brates, it  will  hv  found  that  the  same  is  true 
of  them  also.  For  instance  :  the  turtles,  as  a 
class,  are  supposed  to  hibernate ;  but  this  ia 
not  strictly  true  of  all  of  them.  There  are 
nine  si>ecie8  of  these  animals,  more  or  less 
abundant,  in  my  neighlKvrhood.  One,  the 
common  box-tortoise,  is  strictly  tencne ;  while 
the  others  arc  either  ft(|uaiic  or  semi-aquatic. 
The  box-tortoise  more  regularly  and  system- 
atically liibeniaLcs  than  do  any  of  the  aquatic 
species.  After  two  or  throe  hartl  fronts.  It 
burrows  (juilc  deeply  into  the  earth,  and  seldom 
quits  its  hiding-place  until  every  vestige  of 
winter  has  disapiieured.  The  apjwjarance  of 
the  bos -tortoise  is  the  best  *  sign  '  of  settled 
spring  weather  that  I  know,  though  it  some- 
times falLs ;  but  to  assert  that  "tortoises 
creep  deep  into  the  ground,  so  as  to  com- 
pletely conceal  themselves  from  view  when  a 
severe  winter  is  to  follow,"  and  that  '^  Ihe^'  go 
down  just  far  enough  to  protect  the  opeaiLig  of 
their  shells"*  when  it  is  to  be  mild,  is  non- 
sense. The  water  and  niiid  turtles,  of  which 
I  have  carefully  stndie<l  eight  species,  ap{)ear4 
on  the  approach  of  cold  weather,  to  bury  them- 
selves deeply  in  the  mud  at  the  bottoms  of 
ponds  and  streams,  and  to  rem.iin  there  until 
spring.  This  is  the  common  impression  ;  and 
a  superficial  glance  at  their  haunts  during  the 
winter  seems  confirmatory  of  it.  Is  it,  how- 
ever, strictly  true  of  these  turtles?  The  habit 
of  Iiibernating  is  at  least  affected  veiy  mate- 
rially by  the  severity  of  the  winter.  Further- 
more, in  most  i>onds  of  any  considerable 
extent,  frequented  by  turtles,  there  are  sure  to 
be  one  or  more  deep  holes  wlierein  many  of  the 
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tnrUM  take  refuge  after  the  first  hunl  or  plant- 
killing  fttMt.  There  they  remain  in  the  deepei* 
and  wanner  water,  when  the  shallower  portions 
of  the  pond  are  coate*!  with  ice.  Do  they  lie 
in  the  mud,  in  these  boles,  Id  a  torpid  cod- 
dikioa? 

Ttmioghuut  the  winter  I  have  found  that 
maoT  of  our  fish  aUo  congregate  in  these  same 
dwfk  holes,  and  the  turtles  prey  to  a  certain 
extent  upon  them  ;  the  suapping-turtles  (Che- 
lydra  serpentina)  occjiaioually  ealching  one, 
and  the  other  turtles  feeding  upon  the  remains 
of  the  snapper's  feast.  What  first  gave  me 
thift  iiujiression  was  the  fact,  that  even  in  mid- 
wiiiic?r.  in  nets  set  under  the  ice,  I  frequently 
fbunJ  tlshes  that  hud  been  partially  eaten  ;  and, 
as  this  also  occurs  in  summer,  I  took  it 
for  granted  that  the  offender  wa3  the  same 
io  each  c-ase.  Led  by  this  inference,  I  baited 
hook«^  and  placed  them  in  the  deep  holes 
of  a  large  }>ond,  and  in  several  iu- 
•Cancea  Buccccded  in  catching 
speioimena  of  the  stinking  or 
DDsk  tartle  (Osutheca 
C-'  Old  of  the 

lu  .       (Ci- 


some  six  months  of  each  year;  ar»d,  again, 
it  is  certain  that  the  species  mentioned  as 
active  during  the  winter,  do  also,  under  certaiu 
conditions,  regularly  hibernate.  The  most, 
therefore,  that  can  be  claimed  from  my  ob- 
servations, is,  that  the  habit,  in  some  spe- 
cies, if  not  all,  is  under  the  control  of  the 
animal,  and  that  its  exercise  is  optional. 

Snakes,  I  fimi,  are  by  far  the  most  sensitive 
to  cold  of  all  our  animals,  and  avoid  exposure 
to  it  by  every  available  means.  Certain  of 
them,  when  hibernating,  are  stiff,  cold,  and 
unyielding,  their  condition  more  nearly  resem- 
bling death  than  that  of  other  animals  under 
like  conditions.  Still  we  see  a  difference  in 
the  conditions  when  we  compare  the  habit  as 
exercised  by  different  species.  The  water- 
snakes  hibernate  quite  ditTer- 
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noakiTBnm  i^euuHvlvanioum).  In  the  same 
way  snappiDg-turtles  have  been  caught,  duriog 
Uw  aeverest  c-old  weather,  in  deep  holes,  and 
abrmt  lnr<re  springs  that  discharge  their  waters 
o  _!ound.     It  would    seem,  therefore, 

li  .'  water  remains  above  the  freezing- 

point,  these  turtles  can  remain  in  a  fairly 
active  slate,  even  though  they  do  not  find  any 
iare:c  amount  of  food.  In  such  spring-holes 
the  gras^  remains  green  throughout  winter ;  a 
frw  frogs  linger  in  the  waters ;  an  occasional 
bittern  bauut«  the  s}>ot ;  pike,  too,  are  not  un- 
usual ;  and  the  snapper,  therefore,  has  com- 
pany at  Wast,  and  occasionally  he  makes  a 
of  aouie  one  of  the  hardy  visitors,  which, 
■U\  brave  the  winter,  and  do  not  seek 
-.  rigors  by  a  protracted  torpid  sleep. 
I  lui\e  not  found  specimens  of  each  of 
aqti.ilic  and  mud  turtles  under  Huch  cir- 
.  it  may  he  that  some  of  them  are 
Imnly.    aj>d    dn   n-gularlj'   hibernate    for 
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ently  from  upland  snakes.  The  former  seek 
refuge  from  the  cold  in  mud  beneath  water :  the 
latter  burrow  into  dry  earth.  The  former,  when 
disturbed,  or  on  exposure  to  the  atmosphere, 
*  come  to  *  almost  immediately  :  the  latter  may 
be  literally  broken  into  pieces  without  giving 
evidence  of  life.  By  *  water-snakes  '  T  mean, 
not  one  or  two  species  of  Tropidonotus,  that  are 
strictly  aquatic,  iuit  the  several  garter-snakes 
(Eutaenia),  and  all  those  that  readily  take  to 
the  water  when  pursued,  as  distinguished  from 
the  terrestrial  species  proper,  such  as  the  black 
snake,  adder,  calico-snake,  aud  others.  In- 
deed, I  have  sometimes  wondered  if  the  true 
water-snake  (Tropidonotus  sipedou)  really 
hibernates  at  all.  By  dipping  a  foot  or  two 
beneath  the  sand  of  any  spring-hole,  we  can 
usualh'  find  one  or  more  of  these  snakes  ;  and, 
though  somewhat  sluggish  in  their  movements, 
they  are  not  slow  to  swim  off  when  released, 
however  cold    the   water    may   be.      I    have 
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Dotioeii,   i\irthor»   tlint   this    spocies   and   the 
common  gnrtcr-snakc;   (Etilaenia  giitalis)    nre 
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the  first  lo  ie-nppe:ir  in  the  sprini^;  ninl.  ufall 
our  scrpenla,  these  sleep  least  profoundly. 

Passing  now  to  the  hatraehians,  ray  obser- 
vations upon  the  hibernation  of  the  turtles 
Applies  equally  to  the  frogs  aotl  salamanders. 
The  toads  and  tree-toads,  terrestrial  and  ar- 
boreal animals,  aro  more  sensitive  to  a  low 
temperature  than  the  frogs  and  salamanders, 
and  therefore  disupju-ar  quite  promi)tly  after 
a  few  frosts  in  autumn,  and  are  seldom  seen 
again  until  the  weather  is  uniformly  mild.  On 
the  other  hand,  this  does  not  hold  wilh  the 
aqnatic  batrachiana.  AVhen  the  ice  begins  to 
form  along  the  edges  of  the  ponds,  and  hoar- 
frost has  wilted  the  grass,  frogs  and  salaman- 
ders withdraw  to  the  deeper  and  warmer 
walei*s. — the  former  to  the  bottoms  of  ponds 
and  deep  ditches ;  the  latter  to  the  uniform 
temperature  of  the  springs,  and  its  adjacent 
mud.  They  do  not,  at  this  time,  enter  direct- 
ly into  a  torpid  condition.  They  appear,  rather, 
to  be  sleeping  lightly,  and,  when  disturbed, 
respond  by  hopping  or  running  otT,  as  the  case 
may  be.  Of  course,  the  warm  six)ts  about 
bubbling  springs  soon  heoouie  crowded,  and 
hibernation  i>roper  is  the  only  alternative;  but 
those  that  can  retain  their  positions  in  such 
springs    quietly   remain    from    autumn    until 


spring,  sleeping,  it  may  be,  but  never  becoming 
torpid.  During  the  winter  I  have  found  all  of 
our  frogs,  and  three  species  of  salamanders, 
congregated  in  a  hogshend  sunk  in  the  ground 
to  collect  the  watei*s  of  a  spring.  Here  I 
have  watched  them  closely  during  the  winter 
months  ;  and  the  only  variation  fi'om  their  ordi- 
nary habits  of  the  rest  of  tlie  year  was,  that 
they  kept  close  to  the  bottom  of  the  hogshead, 
and  seldom  voluntariU*  moved  about.  All  their 
functions  were,  of  course,  very  sluggish  ;  and 
life  was  sustained  by  skin  respiration,  as  with 
the  turtles  under  like  circumstances. 

It  is  scarcely  neeessarj'  lo  pursue  this  sub- 
ject further.  What  has  already  been  said  of 
the  aquatic  reptiles  and  hntrachians  is  appli- 
cable to  fishes.  To  a  certain  extent,  these  hi- 
bernate in  the  true  Hense  of  the  term  ;  but  it 
ia  the  exception  rather  llian  the  rule.  The 
firet  evidence  of  a  change  is  seen  in  the  with- 
drawal from  their  usual  haunts  as  the  water 
becomes  chilled  ;  but,  if  we  follow  this  move- 
ment, it  will  be  found  to  be  a  change  ffom 
shallow  to  deep  waters  ;  and,  unless  the  cold  ia 
very  intense,  a  further  change  from  deep  water 
to  mud  is  not  adopted.  A  remarkable  feature 
of  the  hibernation  of  fishes  consists  in  the  fact, 
that,  while  many  individuals  of  a  given  species 
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may  sometimes  be  found  lying  in  the  mud  iJ 
torpid  condition,  others  of  the  same  species, 
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fri'ijaoiuing  the  same  fttreaiu,  may  simply  cou- 
gn*g3te  ]il)out  some  bubhliug  s[>ring,  that,  issu- 
ing from  Uir»  bed  of  the  pom!  or  creek,  tempers 
the  stuTOundicig  waters,  and  renders  it  hab- 
itable during  the  severest  weather.  This,  it 
MCJ9S  to  me.  is  a  mnrlccd  instance  of  the  ex- 
ercke  of  choice  on  the  |mrt  of  tishcs,  and  has 
fir  '  'Ant  bearing  on  the  question  of  their 

i  e;  anti  it  is,  furthermore,  corrobora- 

UvL'  uV  the  atjiternent,  made  at  the  commcnce- 
mt'ut  of  our  fonner  article,  that  hibernation  is  a 
faculty  whif'h  many  animals  possess,  the  exer- 
cise of  whic^  is  largely,  if  not  wholly',  optional. 
Chahles  C.  Adbutt,  M.D. 


TAIT'S  HEAT. 


By  P.  G.  Tait.     London,  MacmUlan,  1884. 
888  JK     6«. 

The  author  says  in  bis  preface.  *'•  Clerk  Mas- 
weirs  work  is  on  the  theor}-  of  heat,  and  is 

^cially  fitted  for  the  study  ;  that  of  Stewart 

ralher  for  the  physicjil  laboratory  :  so  that 
l«re   still   remains  an    opening   for   a   work 

lilril  to  the  lecture-room." 

The  lx>ok  before  us  is  the  best  text-book 
for  a  student  who  is  beginning  the  study  of 
beat  that  we  have  seen.  The  author  begins 
by  giving  the  reader  a  good  idea  of  force  and 
energy,  of  the  nature  of  heat,  and  of  the  dif- 
fereoco  between  heat  and  temperature.  Heat 
Is  a  form  of  energy  :  temperature  must  at  first 
be  lookc<l  on  ^^  as  a  mere  condition  which  de- 
termines which  of  two  bodies,  put  in  contact, 
shall  p.irt  with  heat  to  the  other." 

>Vc  do  not,  however,  think  that  a  student  can 
get  a  clear  idea  of  the  second  law  of  ihermo- 
dyoAmic^.  nnd  of  absolute  temperature,  from 
Ibc  Ir  •]  giren  in  chap.  iv.    In  order  to 

baTe*.'  '•  in  the  deductions  from  Carnot's 

cyde*  a  much  more  thorough  study  of  thermo- 
ses b  necessary.  Chap,  xi.,  on  thermo- 
idty.  cijutains  a  ver^*  good  account  of  the 
and  of  the  experimental  part  of  the  sub- 
ject. The  results  of  Tait*s  experiments  U(K>n 
the  form  of  iJie  thermo-electric  lines  at  high 
temperatures  arc  given,  and  also  a  table  of  the 
caJcnUtefl  specific  heats  of  electricity  for  many 

The  chapter  upon  combination  and  dissoeia- 
tian«  fihowiiig  the  appli^^^i^n  of  the  two  laws 
of  Ifaermo-dynamics  to  chemical  combination, 
U  ralitnhle,  as  such  a  discussion  is  not  often 
t'  I  in  text-books. 

■ok  is  not  everywhere  easy  reading. 
■  V  far  the  greater  part  can  l>e  under- 
lay a  student  who  has  no  knowledge  of 


ditferential  calculus,  yet  there  are  certain  parts 
—  as  in  the  application  of  Fourier's  method  to 
determine  the  temi>orature  of  the  earth's  crust, 
and  in  chap,  xxi.,  on  the  elements  of  thermo- 
dynamics—  where  a  knowledge  of  calculus  is 
necessary. 

MERRIMAN'S  METHOD   OF  LEAST 
SQUARES. 

A  Uxt-hook  on  the  method  of  least  squares.  By  Maxs- 
FiKLT*  MERRiMA!>r.  New  York,  Wiley,  1884. 
6+104  p.     8o. 

Tins  author  published  his  Elements  of  the 
method  of  least  squares  in  1877.  It  was  favor- 
ably received;  and,  the  edition  having  been 
exhausted,  the  work  has  been  now  recast,  and 
republished  under  the  above  title.  In  the  ori- 
ginal work  the  author  attempted,  in  the  first 
part,  to  explain  the  metho<l,  and  its  application 
to  the  combination  of  observations,  and,  in 
the  second  part,  to  establish  analytically  the 
mathematical  principles  of  the  subject.  In  the 
present  work  the  principles  are  first  developed, 
and  the  applications  follow  :  this  older  of  ar- 
rangement must,  on  the  whole,  be  l>ettcr  than 
the  other.  The  endeavor  to  have  the  reader 
become  practically  acquainted  with  the  subject 
before  he  makes  any  extended  aimlytical  study 
of  it,  may  possibly  enable  the  student  who  is 
somewhat  deficient  in  his  mathematical  train- 
ing to  obtain  a  command  of  the  metho<.l  when 
otherwise  it  would  be  beyond  his  reach  ;  but  it 
does  not  seem  worth  while  to  assume  that  those 
who  arc  to  use  this  methoii  are  such  poor 
mathematicians  that  the  work  should  be  modi- 
fied in  this  way  for  their  benefit.  The  author 
has  done  well  in  tliis  new  work  in  making  a 
straightforward,  logical  development  of  the 
roethoti  and  its  applications.  In  a  cursory 
examination  of  the  work,  it  does  not  appear 
tliat  the  author  has,  in  general,  enlai*ged  the 
book  by  materially  adding  to  the  theoretical 
part,  which  was  ali-eady  siifflcient  for  the  pur- 
poses in  view.  The  additions  are  found  in  the 
practical  portion  of  the  work,  and  are  of  a 
nature  to  considerably  enhance  its  value  to  the 
civil  engineer,  for  whom  the  \took  is  primarily 
intended. 

It  has  seemed  to  the  writer  that  the  introduc- 
tory chapter,  which  trejits  of  the  general  prin- 
ciples of  probability,  might  have  been  enlarged 
to  advantage,  or  at  least  that  the  reader  should 
have  been  referred  to  some  good  source  of  in- 
formation, such  as  the  excellent  little  book  of 
Whitworth  on  choice  and  chance  ;  as  this  is  a 
subject  respecting  which  he  probably  has  little 
or  no  previous  knowledge.     Taken  as  a  whole, 
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this  is  a  very  useful  and  much-noeiled  text- 
book, and  will  ox»jrt  a  strong  intlucnce  lo  ex- 
tend the  knowletlge  of  the  correct  method  of 
the  comparison  and  combination  of  observa- 
tions, which  is  80  essential,  not  onlj*  to  the 
progress  of  astronomy  and  geodesy,  but  to 
physics  and  chemistry  as  well,  and  to  ever^- 
branch  of  science  which  deals  with  relined 
measurements  of  quantity  of  any  kind  by  the 
help  of  instruments  of  precision. 


THE   SOCIETY  FOR  PSYCHICAL  RE- 
SEARCH. 

Proceeding*  of  the  Societp  far  pfychical  research. 
Vol.  i.  (containing  parte  i.-iv.).  London, 
TrOhner  ^  Co.,   IsSs.     3S7  p.     8«. 

The  four  reports  of  the  Society  for  psychical 
research  which  have  been  issued  nt  intervals 
during  1882  and  1888  have  now  appeareil  in 
the  form  of  a  handsome  volume,  au<l  it  cannot 
be  denied  that  they  constitute  n  formidable 
body  of  evidence  in  favor  of  certain  beliefs 
which  have  hitherto  been  looked  upon  with 
peculiar  suspicion  and  distrust.  A  brief  r^- 
sumi  of  the  testimony  does  not  do  it  justice, 
for  it  derives  its  weight  from  the  cumulative 
effect  of  its  lai-ge  amount.  No  one  who  is  in- 
terested in  bringing  fresh  regions  of  ignorance 
under  the  domain  of  scicntiQc  investigation 
should  fail  to  read  the  proceedings  for  him- 
self. 

The  society  was  organized  on  Feb.  20,  1882  ; 
but  several  of  its  members  had  been  engaged 
in  private  research  in  the  same  direction  for 
some  years  before.  Its  object  was  stated  to 
be  the  investigation  of  an  im|x>rtant  IkkIv  of 
remarkable  ]>henomena,  resting  upon  the  testi- 
mony of  many  competent  witnesses,  including 
observations  recently  made  by  scientific  men  of 
eminence  in  various  countries,  and  prima  facie 
inexplicable  on  any  generally  recognized  hy- 
pothesis. The  distinction  of  its  founders  is 
such  as  to  completely  dissociate  it  from  the 
race  of  the  long-haired,  and  to  insure  at  once 
respectful  consideration  for  whatever  fact^  it 
H  vouches  for.       They  include  such   names  as 

^^P         Balfour  Stewart,  Arthur  Balfour,  Professor  Bar- 
^^^  rett,  Edmund  Guraey,  F.  W.  H.  Myers,  Arch- 

ly bishop  French,  and  Professor  Henry  Sidgwick 

^^K  (the  president).     The  members  are  not  com- 

^^f         mitted  to  any  theory,  and  are  not  advocates 
^^^  of  any  canse.     It  is  their  intention  lo  remove, 

H  if  possible,   what  they  justly  say  is   u  great 

I  scandal,  —  the  existing  state  of  absolute  doubt 

^^^        as  to  whether  phenomena  testified  to  by  a  large 


number  of  generally  credible  witnesses,  and  of 
great  scientific  importance  if  true,  can  be  proj)- 
erly  authenticated  or  not.  Their  experiments 
are  conducted  with  tl)e  most  rigid  precautions 
against  deception  and  mistake,  and,  what  U 
equally  important,  recorded  with  scientific  pro- 
cisiou.  Six  committees  were  formed  for  the 
consideration  respectively  of  thought-reading, 
mesmerism,  Reichenbach's  experiments  in  re- 
gaiii  to  a  peculiar  sensitiveness  to  electric  cur- 
rents, apparitions  and  haunted  houses,  physical 
phenomena,  and  the  collection  and  collation 
of  existing  materials  l>eaiing  on  the  history 
of  these  sulyects.  Of  their  several  reports, 
those  of  the  committee  on  thought-reading,  or 
thought-transferrence,  as  they  call  it  later,  are 
the  most  striking.  The  signification  of  the 
term  '  thought-transferi*ence  '  is  limited  to  the 
communication  of  a  vivid  impression  or  a  dis- 
tinct idea  from  one  mind  to  another,  without  the 
intervening  help  of  the  recognized  organs  of 
sensation.  No  account  is  taken,  very  naturally, 
of  experiments  in  which  there  is  physical  con- 
tact between  the  persons  concerned,  or  in  which 
there  is  the  slightest  ]>ossibility  of  conveying 
information  by  sight  or  hearing.  The  extreme 
I)crfection  to  which  a  co<le  of  signals  may  be 
l)rought  leads  the  committee  to  distrust  all 
observations  where  two  particular  persons  are 
necessar3'  for  the  results  obtained.  Their  most 
remarkable  subjects  for  thought-trausfcrrence 
have  been  found  in  a  family  in  Derbyshire,  that 
of  Mr.  Creery,  a  clergyman  of  high  character, 
whose  integrity  has,  as  it  happens,  been  excep- 
tionally tested.  He  has  five  daugliters,  of  ages 
between  eleven  and  eighteen,  all  thoroughly 
healthy,  and  as  free  as  possible  from  morbid  or 
hysterical  symptoms.  All  of  these  children 
except  the  youngest  are  able  to  designate  cor- 
rectly, without  contact  or  sign,  an  object  fixed 
on  in  the  child's  absence,  —  not,  indeed,  every 
time,  but  far  more  frequently  than  pi-obabiHty 
would  allow  as  the  result  of  chance.  The  child, 
on  returning  to  the  room,  stands  close  lo  the 
door,  amid  absolute  silence,  with  her  eyes  on 
the  ground :  often  she  does  not  return,  but 
guesses  from  the  adjoining  room,  with  the  door 
closed.  The  children  have  been  ex|)erimcnted 
upon  at  their  home  by  the  committee,  l>y  Pro- 
fessor Barrett,  by  Mr.  and  Mrs.  Sidgwick,  and 
by  Professor  Balfour  Stewart,  as  well  as  at 
the  houses  of  different  members  of  tlie  com- 
mittee at  Cambridge  and  at  Dublin.  The  ob- 
jects guessed  have  been  chieti3'  cards  from  a 
f\dl  pack,  and  numbers  between  ten  and  one 
hundred ;  but  remarkable  success  has  been 
obtained,  also,  in  guessing  names  chosen  at 
random,  as  in  the  following  list :  — 


i 


i 


I 


ia^id 


I8*l,j 


SCIENCE, 


TiuiuUi>  Taylor. 


Alh«il  Snclgrove. 

T 

Cbm«r. 

Pipe. 

Cortncrew. 


*  William  Stubbs.' 
'Sophifl  Shftw.' 

*  Tom  Tavlor  — 

Timothy  Taylor.' 

*  Isaac  lianJIng.' 

*  Albert  Singrore  — 

Albert  Grover.* 

*  Tom  Thumb.' 

'CilhitTKllll.' 

'  Mi\nche5t«r  — 
I  'Hester.' 

*  PIntf  —  paper —  pipe.^ 
•Fork.' 
'CorkM-Tow.* 

*  Fin;-lroin  —  pokor/ 


drairing  is  convened  from  one  mind  to  another. 
witbotit  contact,  or  any  conceivable  nse  of  the 
or<1inar3*  means  of  communication.     In  these 


From  the  Bummary  of  results^  it  ap- 
p^rars.  that,  out  of  every  tJUJ  trials  with 
pbnng-cards.  there  were  118  correct 
gneAscfl  on  lh«  tirst  trial,  and  70  on  the 
M<x>nd  :  or  that,  counting  the  lirst  trial 
ODly«  there  was  1  correct  guess  out  of  every 
5.17.  instead  of  1  out  of  every  52,  as  would 
bt  given  by  chanr-t?  alone.  Of  2^0  nimibers, 
fi«  werv  leuessed  <.*orrcctly  the  first  time,  and 
""  ■'>nd  time,  or,  on  the  first  trial,   1 

"  '  V  :i.82  ;  wherean  from  chance  would 

b  I  only  1  out  of  every  UO.     Where 

t-  1^  count«*l  as  a  failure,  it  fi*efjuently 

tinii(>t:n^*(i  that  tlie  suit,  or  the  number  of  pips 
of  the  caitl.  or  one  figure  of  the  nnmlier,  was 
gnesded  oorreetly.     The  partial  succ<?s8es,  as 
In  ibe  guesses  for  *pi|>c'  and  *  t<jngs,'  given 
aiiove^   strike    us    as  even  more  remarkable, 
and  more  likely  to  tlirow  light  ui>ou  the  sub- 
ject, ilian  the  complete  ones.     The  children, 
wlwn  f|ue*tioncd,  sgree  In  snnng  that  two  or 
lbrr*»  irlrnsof  simil.'ir  objects  come  before  their 
ninds.  and  that,  after  a   moment's  refiection, 
Ibej*  select  that    which   stands   out    with   the 
gTMteet  vividness.     Their  (x^wer,   instead  of 
improving  with  use.  has  been  gnidutUly  dimin- 
isfaing.       At     first,    especially 
when  ihey  werti  in  good  humor, 
and  excited    by   the   wonderfbl 
nature  of  their  guessing,   they 
scMoiti  mm(e  a  mistake.     They 
havr  VH-cn  known  to  name  sev- 
enii'en   cards  right   in  euccfs- 
•Jon.*     Their    gradual    decline 
of   power   some w  hat    s  tiggests 
the  dlfiappcAranee  of  a  tninsi- 
kin' fMktbologioal  condition.  On 
Uie  otiier  hand,  a  lorgi-r  num- 
ber €\f  «rood   subjects  has  been 
f-  (here  was  reason  at  first  to  look  for. 

■ire   remarkable    than    exi>erimcut8 
^  'T  nunilirrs,  where  there  is  at  least 

«]i  ^  ,    '     :ible  ch.nnce  of  getting  right  by  ac- 
cMoDt,  «re  those  in  which  an  impression  of  a 

*  TIm  dhane*  of  dolutf.  wtilrh,  by  noclilcut,  1«  u  I  lo  i2^^. 
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luner  circle  begun  ni  point  marked  -^,  ind  tbett  oarrie-l  round  Id  one  con- 
tinuoua  llu0  from  toft  to  rigtit. 


experiments.  Mr.  Blackburn,  an  associate  of 
the  society,  who  is  described  as  a  very  pains- 
taking ami  nceurate  obserAcr.  is  the  operiitor; 
and  Mr.  8mith,  a  young  mesmerist  of  Brighton, 
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is  the  subject.  Mr.  Smith  is  seated,  blind- 
folded, at  a  table  in  one  of  the  rooms  of  the 
society  ;  paper  and  pencil  are  within  his  reach, 
and  a  member  of  the  committee  is  seated  by 
his  side.  Another  member  of  the  committee 
leaves  the  room,  and  outside  the 
closed  door  draws  some  figure  at 
random.  Mr.  Blackburn  is  now 
called  out,  the   door  is  closetl,  and 


oaiuiNAL. 


usFaofincTioK. 


URIQIKAL    At    MK.    HLAt  K- 
»VM3t    ItBaUIXBIBXD  IT, 


the  drawing  is  held  before  his  eyes  for  a  few 
seconds,  ('losing  his  eyes.  Mr.  Blackbuni  is 
led  back  into  the  room,  and  placed,  standing  or 
sitting,  behind  Mr.  Smith,  at  a  distance  of 
some  two  feet  from  him.  After  a  brief  period 
of  intense  mental  concentration  on  Mr.  Black- 
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burn's  patt^  Mr.  SiniLh  takes  up  the  pencil, 
and,  amidst  the  absoltUc  silence  of  all  present, 
reproduces  as  nearly  as  he  can  the  impression 
he  has  received.  Mr.  Blackburn  keeps  hia 
eyes  closed  (sometimes  they  are  bandaged 
as  an  aid  to  conoentralion)  :  and  he  has  not 
toiicliod  Mr.  Smith.  «nd  lias  not  gone  in  front 
of  him,  or  in  any  way  witbiu  his  possible  range 
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Mr.  Smith  had  no  \Af^  titnt  the  DrlKinnt  wiu  noi  n  ticomctiicAl 
«UaiSmtii.  Hv  added  line  t/  •omcr  lliiis  aUvT  he  had  dnk«rii  lliio 
a,  *  •«5Id4i  a  line  panallol  Uj  another  aomewhure.' 

of  vision,  since  he  re-entored  the  room.  Sixty 
pages  of  the  drawings  and  reproductions  are 
given,  —  facsimiles  of  the  originals  from  which 
they  have  been  pliotographed  on  the  wood 
blocks.  The  rnprodnctions  are  rude  copies  of 
the  drawings,  such  as  a  child  might  make, 
blindfold,  of  a  picture  ho  had  just  seen  ;  but 
in  every  case  the  resemblance  is  recognizable, 
and  sometimes  it  is  very  exact.  A  particularly 
good  one  was  made,  when,  with  a  view  of  re- 
moving all  doubt  as  to  possible  auditory  com- 
munieation,   Mr.  Smith's   ears  were  stopped 


ORlOUfAL.  lUtrBOOUCTION. 

with  putty,  a  bandage  was  tieil  round  bis  eyes 
and  cars,  a  bolster-case  was  fastened  over  his 
head,  and  over  all  was  thrown  a  blanket  which 
enveloped  his  entire  head  and  trunk  ;  and  Mr. 
Blackburn  sat  behind  him  us  still  as  it  is  pos- 
sible for  a  human  beitig  to  sit  who  is  not  con- 
centraling  his  attention  on  keeping  motionless 
to  the  exclusion  of  every  thing  else.  To 
profit  by  a  code  of  signals  in  this  case,  Mr. 


Smith  would  have  had  to  extract  the  putty 
ft-om  his  ears,  and,  still  smothered  in  J>olster- 
case  and  blanket,  to  detect  periodic  variations 
in  Mr.  Blackburn's  breathing  imperceptible  to 
the  committee,  and  to  interpret  them  into  a 
description  of  a  very  irregular  figure.  This 
hypothesis  seems  to  the  committee  an  extreme 
one,  but  they  intend  to  meet  it  by  still  further 
varying  the  conditions  of  future  esporimenls. 
The  record  is  given  of  another  set  of  ex- 
periments made  upon  two  young  ladies  at 
Liverpool,  under  the  strictest  conditions,  by 
Mr-  Guthrie  and  Mr.  BirchalK  The  following 
were  among  the  guesses  :  — 

X  gold  cross. 
An  egg. 


A  penholder,  with  thim- 
ble inverted  on  the  end. 

Lott«r  Q. 

A  ilark-criiDfton  apple. 


A  key. 


A  pair  of  scisiiors  standing 
open  and  upright. 


*It  i§  yellow  —  it  is  x 
cross/ 

*  Looks  remarkably  like 
wiecg.' 

*A  column,  with  some- 
thing bell -shaped 
turned  down  on  it/ 

Hi.' 

'  I>  it  nmnd  —  a  dftrk<red 
shade  —  like  a  knob  of 
a  door?  —  It  is  an 
apple.' 

'  A  little  tiny  thing,  with 
a  ring  at  one  end,  and  a 
little  flag  at  the  other, 
like  a  toy-flag."  Urged 
to  name  U.  replied,  '  It 
is  very  like  a  key.' 

*Is  it  silver?  — No:  ills 
8»ec)  —  it  is  a  pair  of 
scissors  standing  up- 
right.' 


The  nsual  phenomena  were  obtained  by  the 
committee  on  mesmensm,  but  with  the  utmost 
precaution  against  collusion  and  fraud.      The 
cases  which  do  most  to  stagger  a  cultivated 
scepticism  are  those  in  wliich  the  subject  re- 
mains in  a  perfectly  normal  condition,  with 
the  exception  of  local  effects  produced  on 
him  without  contact,  and  without  any  posfti- 
bility  of  expectation  on   his  part.     The  fol- 
lowing  expenment  was   repeated  thirty  or 
forty   times   without  a   single   failure.     The 
subject  was  blindfolded  and  seated  at  a  ta- 
ble^  on  which  his  ten  fingers  were  spread  out 
before  him.     A  screen  formed  of  thick  brown 
paper  quadruply  folded  was  placed  in  front 
of   him,   extending  far   beyond    him    in  all 
directions.     Two  of  his  fingers  were  then  se- 
lected by  one  of  the  committee,  and  silently 
pointed  out  to  the  mesmerizer,  who  proceeded 
to  mnke  verv  gentle  pnssos  over  them ;  and 
to  prevent  the  communication  to  the  subject 
of  a  sensation  of  change  of  temperature,  or  a 
current  of  air,  a  member  of   the  committee 
mnde.   as   nearly   as   [HDssible.   similar   passes 
over  two  others  of  bis  fingers.     Alter  a  min- 
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«rt€  or  le8«.  the  two  fingers  mesmerized  proved 
lo  be  |>erfi;ctly  siitT  and  insensihU* :  the  points 
of  sliAr|>  instruments  might  be  plutigetj  deep 
into  them,  or  a  lighted  mntch  might  be  ap- 
pii<.*d  to  the  sensitive  region  around  the  niiil, 
withoat  producing  a  sign  or  u  murmur.  U  is 
difficult  to  8upj>08e  ih.nt  an  ordinary  youth, 
sittuig  with  relajted  limbs  in  quiet  unconcern, 
would  be  able  to  eontroU  bv  the  exercise  of  his 
m\V  -Hjrt  orri'flex  start  or  twitch  when  a 

iii  •  is  applied  to  one  of  the  most  sen- 

4itt\c  pa;lj»  of  his  i>erson.  To  meet  such  an 
obit^'tiim.  however,  the  experiments  were  re- 
p*:  I  other  Hubjects  with  equal  success, 

em  n  delicjile  woman,  whose  shriuk- 
irig  from  [tnin  wns  suth  that  the  prick  of  a  fork 
on  ooc  of  her  unmesmerized  fingers  would 
ostiM  A  half-hysterical  en.'.  The  hands  of  the 
■object  may  even  1k>  mesmerized  when  he  is  in 
the  meameric  sleep  ;  and  then  the  usual  clap 
&ad  call  restore  him  to  consciousness,  but  do 
DDt  {lermit  him  to  remove  bis  hands  from  the 
sofa,  to  which  thoy  seem  to  be  glued,  until 
after  tJiey  have  been  separately  released. 

"'"'  <jvcr  the  rejKirt  of  the  Reichenbaeh 

ex  of  the  literary  committee,  and  of 

tbe  vomuiittei'  on  haunted  houses,  but  not  be- 
c«»e  they  do  not  contain  a  great  deal  of  very 
interesting  and  striking  matter.  The  addresses 
of  ibe  president,  too,  arc  models  of  clear,  care- 
fUl.  and  forcible  writing ;  and  the  proceedings  as 
a  whole  cannot  fail  lo  proiluce  a  strong  ctTect 
apoD  a  reasonably  unprejudiced  reader,  espe- 
cially when  it  i^  consitlered  that  all  this  is  in 
addition  to  tlie  varying  amotint  of  testimony 
aod  ex|>erience  that  has  been  for  years  in  the 
pOMession  of  nearly  all  of  us.  In  no  other 
rabjccft  baa  there  been  such  a  long  dispute 
ov«r  the  reality  of  the  phenomena :  even  the 
wiOieMeB  to  globular  lightning  have  gained 
ervdeoee  for  themselves  at  last.  No  other  sub- 
ject, M  U  perfectly  natural,  has  been  so  inex- 


tricably mixed  up  with  fraud  and  chicane,  and 
ha.s  fallen,  in  consequence,  under  such  a  weight 
of  obloquy.  There  has  usually  been,  besides, 
a  i>ccun!irl3'  *  unwashed  *  flavor  about  the  pos- 
sessors of  these  mysterious  powers  which  are 
denied  to  people  in  general.  The  travelling 
mesmerizer  has  not  been  an  Attractive  speci- 
men of  humanity,  and  to  that  fact  has  been 
allowed  more  than  its  due  effect.  In  other  un- 
decided scientiHc  questions,  weight  of  authority 
has  counted  for  something,  but  not  the  weight 
of  a  man's  family  connections.  Kven  when  it 
wns  said  that  such  unexceptionable  witucsscs 
as  De  Morgan  and  Wallace  and  Crookes  had 
become  convinced  that  certain  facts  not  gener- 
ally admitted  were  really  facts,  one  could  not 
help  believing  that  they  diflered  in  some  way 
from  the  onlinarj-  sane  acienlific  man,  and  that 
some  i>eculiar  crookedness  of  mental  vision  was 
the  source  of  their  strange  belief.  Another 
refuge  of  incredulity  has  been  national  and  sec- 
tional distrust:  it  was  chiefly  outside  of  the 
centres  of  learning  that  such  things  went  on. 
Mr.  Sidgwickwas  once  told  by  a  German,  that 
they  happened  only  in  Kngland  or  America, 
or  France  or  Italy,  or  Russia,  or  some  half- 
educated  country,  but  not  in  the  land  of  geist. 
If  this  society  does  not  at  once  convince  all  the 
world  of  the  truth  of  its  phenomena,  it  has  at 
least  accomplished  the  feat  of  suddenly  elevat- 
ing them  into  the  region  of  respectability  ;  and 
hereafter  any  one  can  admit  his  belief  in  them 
without  shamefacedness.  Now  that  mesmer- 
ism and  mind-reading  have  ceased  to  be  ex- 
clusively the  property  of  travelling-shows  and 
after-dinner  eutertiiinments,  and  have  become  a 
subject  of  experiment  in  laboratories,  it  is  to 
be  hoped  that  their  extent  and  limitations  will 
l)c  speedily  defined,  and  that  the  vagueness  and 
haze  in  which  they  have  hitherto  Imen  envel- 
opeti  will  soon  be  replacetl  by  definite  krtowl- 
edge. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


OOVSRKUENT    OROANXZATIONS. 

n.  S.  geological  sorrey. 
fff  metamirrphic  rockt.  —  Prof.  R.  D.  Irvine:, 
ct»n*ult*lion  with  the  other  litbologists  of  ttie 
r,  aiid  with  Ur.  VVUIlaius  of  Baltimore,  ii  con- 
In  hit  vifw  of  the  occurrence  of  a  Becondary 
hotrnhlende  (as  aunounceU  by  him  In  1880  and 
ta  IflBS)  prodticdU  hv  the   alteration  of  augilic  rotn- 
ThU  occurrence  is  i>oe  hilberto  tl«rnted  by  the 
,  OwuiAfl  uUborlU« ;  luid  the  cuses  de»cribed  by 


Mr.  Irving  have  been  supposed  to  he  probably  cases 
of  enyelopment  such  as  are  well  known  to  occur. 
This,  of  course,  has  no  reference  to  the  occurrence 
of  a  green  hornblende  as  an  alteration  product  of 
au^t«.  Alo^t  of  the  sections  made  by  Mr.  Irving 
and  his  assistants,  showing  secondary  hornblende, 
show  this  variety,  only  a  few  localitie»  yielding  rocks 
lu  sections  of  which  the  brown  variety  occurs  u  a 
secondary  protluct. 

Sir.  Merriaru,  of  Professor  Ining's  division,  has 
been  experimenting  on  the  photographing  of  ibln 
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rock-sections  directly  with  the  microscope,  with  very 
satUfaclory  results.  It  is  bopeil  to  use  this  method 
of  preparing  plates  for  putilicuUon,  to  be  reproducctl 
by  some  holiotype  or  autotyp«  method.  Mr.  Merriam 
took  the  tlfl<l  the  latter  part  of  May  in  south-eastern 
Dakota,  where  he  proposes  to  study  the  ((uartzites  ex- 
posed at  a  number  of  places  between  the  James  Klrer 
and  the  Minnesota  state  line. 

Mr.  Vanhlse,  during  May,  continued  his  micro- 
scopic work,  having  prepared  some  forty  new  written 
descriptions  of  greenstones,  chiefly  from  the  original 
Huronian  of  the  north  shore  of  Lake  Huron.  The 
microscopic  as  well  as  flcld  study  of  this  formation 
has  beeti  found  necessary,  as  it  forms  the  type  with 
which  the  rocks  of  all  llie  other  so-called  Ilnronlan 
areas  must  be  compared. 

Mr.  Vanhisc  has  also  prepared  a  number  of  new 
sections,  including  some  additional  ones  of  the  sand- 
stones  which  he  has  described  in  his  paper  on  secon- 
dary enlargements  of  felspar  fraj^menls  published 
In  the  American  juurnal  of  science  for  May.  The 
new  sections  show  the  enlargements  even  more  dis- 
tinctly thaa  the  ones  previously  described  by  him, 


and  leave  no  room  for  doubt  as  to  tlic  corn'ctncs*'  oi 
this  very  important  observation.  Mr.  YanUise  will 
probably  take  the  field  iu  north- western  Michigan  in 
the  agogebic  belt  of  Huronian  schists. 

Vnalanhka  samlit.  — Mr.  J.  S.  Diner's  report,  on  llie 
Unala^hka  sands  will  be  published  by  the  U.  S.  signal- 
office,  and  the  geological  survey  has  promised  to  ex- 
amine and  report  upon  any  other  volcanic  sands  or 
atmospheric  dusts  Uiat  may  Le  colIeot«4l  by  that 
bureau.  Their  ob3cr\'crs,  especially  on  Mount  Wash- 
ington and  Pike's  Peak  and  In  Alaska,  have  been  in- 
slrucled  to  collect  and  preserve  any  sands  or  dusts 
that  may  fall,  or  be  brought  dawn  from  the  air  by 
raiiifalh 

Artesian  lee/is.  —  Prof.  T.  C.  Chamberlin  has  pre- 
pared a  papf'.r  on  artesian  wells  for  the  fifili  annual 
report  of  the  survey. 

Dr.  Poalc  has  reports  from  Montana  that  work  has 
been  resumed  on  the  artesian  wells  at  Helena  and  at 
Billings,  and  that  the  second  boring  at  Miles  City,  on 
the  Tellowstone,  reached  flowing  water  at  a  depth  of 
four  hundred  and  fifty  feet,  which  Is  a  hundred  fe«t 
deeper  than  in  the  flr^t  well. 
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RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES, 


Olacionali  lodsty  of  nstonl  history. 

July  1.  —  Dr.  Walter  A.  Dmi  read  a  paper  on  the 
recent  floo<lB  in  the  Ohio  valley.  He  tabulated  the 
measurements  of  all  the  floods  since  1332  of  which 
we  have  trustworthy  records.  The  river  has  reached 
the  height  of  fifty  feet  and  over,  fourteen  times  since 
111^2.  All  of  these  floods  except  one  [that  of  August, 
187f»),  have  occurred  in  the  winter  months,  and  seven 
In  the  month  of  February.  The  extremely  high  water 
is  the  restilt  of  a  long-continued  and  widely  extended 
rainfall  upon  an  nocumulation  of  Ice  and  snow,  or 
upon  the  frozen  gnmnd.  These  conditions  are  suffi- 
cient to  account  for  floods,  not  considering  the  qtiws- 

Hon  of  the  reduction  of  t  imber  areas. Mr.  Charles 

Dury,  in  a  brief  paper,  descrilxMl  the  tinding,  for  the 
flrst  time  in  our  locality,  of  Adranes  LeContei,  a  beetle 
inhabiting  ants'  nests.     This  beetle  is  kept  by  (he  aiits 

for  the  honey-like  secretion  which  it  exudes. Mr. 

Joseph  F.  James  stated  that  a  recent  discovery  in 
the  lower  Silurian  rocks  of  Clark  county,  O.,  makes 
it  clear  that  some  of  the  so-called  *  fucolds '  ar«  un- 
doubtedly causeil  by  itie  oscillation  of  crinold  stems 
over  the  soft  mud. 

Brooklyn  ontomological  aoolety. 

•r«ne  SO.  — Mr.  J.  B.  Smith  read  a  paper  on  some 
structural  modiflcattoiis  of  the  Koctuldae  with  refer- 
ence to  their  geographical  distribution.  Three  typi- 
cal faunae  inhabit  America  north  of  Mexico;  the 
northern  of  which,  the  Labrador  fauna,  is  typical;  the 
eastern  agreeing  In  all  es-^enliaJ  characteristics  with 
that  of  central  Europe;  and  the  western,  peculiar  to 
this  countrj-,  reaching  to  the  Pacific,  thrusting  long 


extensions  Into  the  southern  states,  and  small  spurs 
into  the  middle  states.  The  northern  fauna  is  typi- 
cally represented  by  Anuria  and  the  Paclinohia  group 
of  Agrotis,  and  Is  characterized  by  small  head,  smooth 
clypeus,  often  narrow  ovate  eyes,  plump  figure,  and 
long,  hairy  vestiture.  The  northern  species  of  Plusia. 
of  which  P.  nochenwarthi  maybe  considered  typical, 
share  this  tendency  to  ovate  eyes,  and,  having  also  the 
tibitie  spinrjse.  must  receive  separate  generic  designa- 
tion. Caloplusia  is  pnDptjsed  to  designate  these  forms* 
which  usually  also  have  the  secondaries  yellow.  This 
northern  fauna  is  indicated  again  in  the  high  north- 
west, and  is  traceable  in  the  mountainous  regions  of 
northern  New  York  and  the  New-Knglnud  BtAlOB. 
The  eastern  fauna  is  charnclcrized  by  more  propor- 
tionate head,  the  front  usimlly  smooth,  the  bo>dy  ves- 
titure scaly,  usually  overlaid  or  intermixed  with  hair. 
The  tibiae,  when  anueil,  are  usually  all  of  normal 
length;  and  the  armature  consists  of  spines.  The 
maeulatlon  Is  normally  noctuidous,  and  the  wings  are 
ample.  The  western  fauna  is  moat  peculiar.  The 
front  is  strongly  modified,  tuberculate.  rugose,  or  exca- 
vate: the  tibiae  are  heavily  spinuse,  the  anterior  pair 
often  shortened,  and  the  armature  consisting  of  long, 
corneous,  claw-Uke  processes.  The  9  oviduct  Is  also 
more  or  less  prominently  extruded.  As  a  whole,  the 
heliothid  type  prevails;  and  even  Agrotis  takes  adls- 
tinct  heliothid  tendency  in  the  tuberculate  front  and 
heavily  armed  fore-tibia  of  the  western  species.  Be- 
longing [o  no  s[»ec'tal  lueulity,  hut  perhaps  more  dis- 
tinctly south-western,  is  that  group  of  which  Phurys 
and  Syneda  are  typical,  and  which  agrees  in  distribu- 
tion with  the  Tenehrionidae  among  the  Coleoplero, 
The  speaker  asked.  What  is  the  peculiar  drcumstanc^i 
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thftt  dfOMDils  of  our  western  fauna  this  abnormal 
froelAl  U^T^loproent,  the  beavy  tibial  armature,  and 
lte«onioo>it8»  lengthily  extrudcHl  9  ovipositor? 

Tomj  botAsio&l  olob. 

Jvm*  to.  —  Mr.  V.  H.  Dudley  exhibited  specimens 
pirc  ft  brief  account  of  hl$  recent  sludie."  of  wood 
A  large  number  of  micro-photograpbs  of 
trMMvcr»«.  radial,  and  Ungenttal  sections  of  onr  lim- 
bcr>treeB  were  shown.  Among  the  specimens  were 
Sequoia  aempervirenB,  In  which  acieniiou  was  called 
to  tbfl  Tery  l&rjre  cells  (none  lo.^s  than  a  tenth  of  an 
Inch  in  length),  and  to  the  fact,  that,  in  this  and  other 
roaifers  examined,  ih^  pits  in  the  rcU-walls  are  only 
Man  In  abumlonce  in  tlie  railial  aerilons;  Catalpa 
vpeckMa,  which  has  lately  been  extensively  employed 
for  nfcil road- ties  in  l he  wen;  Ailaiitbus  glandulosus, 
which  the  speaker  stated  he  had  found  to  contain  the 
!«t«tt  nimibrr  ami  largest  ducts  of  any  wood  yet 
irainod:  Liriudeudron  ttilipiferuui,  in  which  the 
dtacta  ar«  rery  numerous  but  small;  Madura  auran- 
liaca,  la  which  the  pareitchyiiiatous  tissue  witliin  the 
UqcU  was  plainly  nullceable.  In  the  white  oak, 
cfaesinul,  and  black  walnut,  it  bad  been  observed  that 
tlwae  pant^nchyma  cells  shrink  away,  in  drying,  from 
Ihc  Inside  surfaces  of  the  ducts  and  from  each  other, 
appearing  as  separate  vesicles. 


NOTES  AND  NEWS, 


A  U*T  of  the  published  writings  of  Spencer  Puller- 
ton  Baircl  from  IJMSto  1882,  with  indexes,  compiled  by 
G^vrnr^  Hfown  Gofxle,  tlie  first  of  a  proposed  series 
i\'  ;>bieft  of  American  naturalists,  forms  Bul- 

]•  of  the  U.  S.   natiottal   museum.     In  a 

prxilAlvi)  nole.  Mr.  Goode  explains  that  since  1874  he 
hoa  bc«n  collecting  materials  for  'An  index-bibliog- 
faphy  of  American  icblbyology,*  which  will  embrace 
**  not  <mly  anatomical  and  descriptive  Ichthyology. 
bot  iba  litarature  of  the  fi»lieries,  angling,  fishery 
lag^fllallou  and  diplomacy,  fi<ihery  statistics,  iiiid  the 
comBCive  of  the  fbberles."  Besides  the  titles  and 
nrfftreneca,  notes  upon  what  each  paper  contains, 
and.  In  case  of  Important  papers,  synopses  of  their 
eonl^nta,  will  be  giren :  these  notes  will  include  refer- 
to  every  published  engraving.  It  Is  hoped  to 
ihU  work  in  IS'^^  including  in  it  material  pub- 
lilliad  before  July  of  that  year.  The  bibliography  of 
fnitfiasor  Baird's  writings  is  apparently  in  part  mate- 
fkl  collected  for  the  al>OTo-mentii>ned  work,  although 
BOUa  are  wanting  to  many  titles.  Other  special 
UbUogrftphies  of  prominent  naturalists  are  In  prepa- 
ralion,  among  which  one  of  Charles  Qirard  nnd  of 
TliMidorv  Gill,  by  Mr.  Goode,  and  one  of  Isaac  Lea 
Wy  Mr.  Newton  P.  Scudder,  are  announced. 

The  articles  recorded  for  Professor  Baird  number 
1,04S  titles;  tbe  numerous  notices,  iibstnictj',  and  re- 


vWvs  wbic)! 

foralTi  •'• 
gPBCrai 


')  in  Harpvr'n  maf/azlne  and  In 

;  filed  only  In   (heir  reprinted 

rtl  n< iicirnce  andindwttn/.  Tlie 

'ibitography  is  conimend- 

:.  ....iphical  sketch  of  Professor 


Baird  follows  the  prefatory  note,  and  is  supple- 
mented by  a  portrait,  which  Professor  Baird  refui*ed 
to  allow  to  be  inserted  in  the  work,  but  which  Mr. 
Goode  has  kindly  sent  to  as  many  aft  possible  of  the 
recipients  of  the  bitiliography.  It  is  thft  same  which 
appeared  in  .SViVnre,  No.  5.  The  list  of  genera  (l)and 
species  (3ii)  named  in  honor  of  Professor  Baird  is  par- 
donable material,  perhaps,  with  which  to  till  three 
pages  of  a  government  publication.  This  form  of 
honoring  the  names  of  naturalists  means  little,  and 
has  just  reached  the  maximum  of  its  absurd  develop- 
ment ill  England,  where  an  entomologist  has  calmly 
named  a  butterfly  after  himself.  The  real  honor  dae 
Profesi-or  Baird  as  organizer  and  scientific  worker  Is 
not  enhanced  by  this  valueless  list.  The  chronological 
catalogue  of  papers  occupies  246  pages  of  the  work. 
In  some  cases  the  notes  are  long,  and  embrace  lists 
of  the  genera  and  species,  and  even  of  the  varieties, 
treated  of  In  some  of  Professor  Baird's  more  extensive 
works.  This  may  be  a  practicable  or  even  a  desirable 
method  in  bibliographies  of  workers  in  vertebrates, 
but  would  become  unwieldy  were  it  carried  out  for 
those  whose  work  Uy  in  some  other  portions  of  the 
animal  kingdom.  Following  the  chronological  cata- 
logue are  a  systematic  catalogue  and  a  list  of  species 
discussed  and  illustrated,  both  referring,  by  number 
and  by  condensed  title,  to  the  list  of  titles.  An  alpha- 
betic index  of  subjects  —  not  scientific  names  — closes 
the  bibliography. 

A  commendable  feature  of  this  bibliography  Is  the 
complete  independence  of  each  entry,  allowing  the 
catalogue  to  be  cut  and  paste<l  on  cards  without  addi- 
tional writing.  There  are  points  In  which  the  mode 
of  recording  might  be  bettered.  Initial  capital  letters 
are  very  properly  discarded,  although  with  some 
inconsistency  of  usage,  from  numerous  words  in  titles 
of  papers,  following  the  practice  of  many  modem 
bibliographers;  but  why  should  tbe  compiler  retain 
initial  capitals  in  such  unimportant  parts  of  the  title- 
page  as  'With  Eighty-seven  Plates  of  Original  figures/ 
on  p.  83  '?  Considerable  condensation  might  be  miide 
by  using  only  arable  numerals,  and  by  considering 
p.,  pi.,  fig.,  and  like  abbreviations,  plural  as  well  as 
singular.  Thus  'pp.  i.-xvii..  1-496,  pU.  i.-xxxii./ 
would  be  more  tasty,  and  more  easily  read,  if  printed, 
'p.  1-17+  1-490;  pi.  1-52.'  The  space  occupied  by 
I  . . .  ,  in  recording  tillepages.  might  be  given  to  mure 
practical  purpose,  for  Indicating  the  actual  size  of 
volumes  in  centimetres  (or  even  in  Inches),  Instead 
of  using,  as  was  done,  the  indefinite  indications  Svo 
and  4  to. 

—  Nature^  June  19,  states  that  letters  addressed  to 
the  secretary  of  the  committee  of  the  British  asso- 
ciation for  the  exploration  of  Kilimanjaro  have  just 
been  received  from  Mr.  H.  il.  Johnston,  dated  from 
the  British  residency,  Zanzibar,  May  13.  After  con- 
sultation with  Sir  John  Kirk.  Mr.  Johnston  had 
selected  the  Mombasa  route  for  Kilimanjaro,  and 
was  expecting  to  depurl  for  that  port  in  about  a  fort- 
night's time.  The  country  between  Mom1»asa  and 
Chaga  was  said  tu  be  quiet,  and  to  present  no  serious 
difticultie^i  in  the  way.  Mr.  Johnston  had  succeeded 
in  obtaining  the  services  of  three  of  the  same  bird- 
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skinnere  that  liad  been  einpIoy(?d  by  Dr.  Fischer,  and 
ui  a  botanical  collector  trained  uudt>r  Sir  John  Kirk, 
of  whose  kindness  and  assistance  he  Sfwaks  in  lUe 
highest  termti.  Mr.  Johnston,  in  spite  of  the  trying 
climate  of  Zanzibar,  was  in  excellent  health,  and  had 
strong  hopes  of  llie  success  of  the  expedition. 
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We  are  pleased  to  learn  that  Mr.  Joseph  Thomson 
has  arrived  safely  at  Zanzibar  frora  the  expedition 
he  unilertook  to  the  Masai  region.  It  vlll  tie  re- 
membered that  Mr.  Thomson  left  England  in  the 
end  of  the  year  1882;  his  object  being  to  proceed  by 
Monnl  Kilimanjaro  to  the  almost  unknown  coiuitry 
of  the  Masai,  and  to  settle  the  question  of  the  exist- 
ence of  a  Lake  Baringo  to  the  east  of  Victoria 
Nyanza.  Mr.  Thomson  left  Zanzibar  In  the  spring  of 
last  year,  but,  after  proceeding  some  distance,  found 
tlie  country  so  disturbed  nwlng  to  the  recent  passage 
of  a  Geniian  explorer,  Dr.  Fisclier*  that  he  was  com- 
pelled to  return  precipitately  lo  Mombasa.  In  July 
last,  however,  he  started  again,  and  lias  evidently 
accomplished  his  work  in  a  way  qaiie  worthy  of  his 
previous  record.  Passing  round  the  north-eastern 
side  of  Mount  Kilimanjaro,  Tliomson  proceede<l  north 
to  I^ke  Naivasba,  halfway  between  Kilimanjaro  and 
Mount  Kenia;  then  on  to  the  latter  mountain,  and, 
by  way  of  Lake  Baringo.  to  the  shores  of  Victoria 
Nyanxa,  This  latter  lake  he  skirted  as  far  as  the 
outlet  of  the  Nile.,  returning  by  a  more  northerly 
route,  striking  the  west  coast  of  Lake  Baringo,  and 
prf>ceeding  south  and  south-east  by  Ukanibani  to 
Mombasa.  It  is  satisfactory-  to  record  tliat  no  lives 
have  been  lost  except  by  illness.  The  telegram  which 
the  Gec^raphical  society  has  received  from  Sir  John 
Kirk  does  not,  of  course,  enter  into  minute  details; 
but.  from  Its  general  tone,  It  is  evident  that  Mr. 
Thomson  will  have  an  interesting  and  instructive 
story  to  tell  when  he  returns.  The  telegram  does 
not  state  positively  that  Mr.  Thomson  found  a  lake 
where  Baringo  is  placed  on  our  maps ;  but,  as  Baringo 
Is  mentioned  as  having  been  touched  at,  it  seems 
most  probable  that  the  information  obtained  from 
natives  by  the  sagacious  Wakefield  is  correct.  All 
the  country  traversed  by  Mr.  Thomson's  expedition 
to  the  north  of  Lake  Naivashais  new  ground,  hitherto 
untraversed   by  any  explorer.      Dr.  Fischer,  in   his 


recent  expedition,  reached  only  as  far  as  the  lake  just 

nieutionetl. 

—  In  the  anthropolotrical  section  of  the  British 
association  meeting  at  Montreal,  the  following  spe- 
cially .\mcrican  iopic6,  a*  to  several  of  which  Canada 
affords  important  evidence,  are  suggcsled  for  papf'r* 
to  be  read:  The  native  races  of  America,  their  phys- 
ical characters  and  origin;  CiviiiKation  of  America 
before  the  tiinc  of  Columbus,  with  particular  ref- 
erence to  earlier  intercourse  with  the  old  world: 
Archeology  of  Xorth  America,  —  ancient  mounds  and 
earthworks,  clift-dwellings  and  village-ho«»e^,  stone 
architecture  of  Mexico  and  Central  .\merica,  etc.: 
Native  languages  of  America;  European  colonization, 
and  its  effects  on  the  native  tribes  of  America.  The 
papers  on  each  subject  will,  as  far  as  possible,  be 
gr\mp«d  for  reading  on  the  same  day,  so  as  to  Insare 
a  general  discussion. 

—  The  Daily  Iowa  capital  of  June  24  contains  au 
account,  by  Prof.  H.  W.  Parker  of  Grinnell,  of  a  targe 
mammoth  recently  f4)und  in  that  city  in  digging  a  cel- 
lar. One  of  the  remains  is  a  niolart(K)th  fifteen  Inches 
long,  and  which  might  have  been  sixteen  or  more 
inches  before  the  end  of  the  crown  was  broken  off 
and  lost.  It  weighed  fifteen  pounds  when  first  un- 
earthed. The  other  principal  relic  is  a  tusk,  which 
must  have  been  at  least  eleven  or  twelve  feel  loiqj: 
It  now  measures,  along  the  centre,  seven  and  a  half 
feet,  and,  where  broken  oflF  at  the  end,  the  diameter 
if  four  Inches;  the  largest  diameter  is  eight  inches. 
Two  years  ago  a  small  tooth,  and  fragments  of  bone, 
including  part  of  pelvis,  were  found  in  digging  a  cel- 
lar adjoining.  Other  fragments  were  exhumed  last 
year  from  a  cellar  about  three  rods  north  of  the  site 
of  the  tuak.  The  tusk  occurred  five  feot  h<>luw  the 
surface,  the  tooth  and  other  fragments  about  eight, 
in  yellow  clayey  loam.  The  Davenpurt  elrphant- 
bones,  from  a  railroail  cut  In  the  bluff,  were  found 
in  yellow  clayey  loess,  twenty-one  feet  below  the 
surface,  and  separated  by  three  feet  of  bluish  clay 
from  an  nld  i>eat'bed  and  ancient  soil,  probably  simi- 
lar to  that  which  is  said  to  exist  everywhere  under 
our  prairies,  at  an  average  of  twenty-five  or  thirty 
feet  below  the  surface.  At  Davenport  the  bowlder 
clay  of  the  glacial  period  underlies  the  ancient  soil. 

—  One  of  the  results  of  the  deep-sea  dredgings  of 
the  Albatross  was  the  discovery,  at  a  depth  of  nine- 
teen hundred  and  seveiileeu  fathoms  off  the  Atlantic 
coa*l,  of  probably  tlie  largest  known  amphipod  cms* 
tacean,  EurythenesgryllusBock.  The  few  previously 
known  specimens  came  from  Cape  Horn,  Greenland, 
and  Finmark,  and  have  apparently  all  been  uken 
from  the  stomachs  of  flshes.  This  species,  and  its 
occurrence  In  the  extreme  arctic  and  antarctic  seas, 
have  been  much  discussed,  and  are  the  subject  of  a 
long  memoir  by  LilljelKirg;  but  the  apparently  anom- 
alous distribution  is  explained  by  Its  discovery  In 
deep  water,  off  our  middle  Atlantic  coast. 

—  Dr.  C.  V.  Riley.  U.  S.  entomologist,  has  gone  lo 
Europe,  partly  for  rest,  partly  on  »{*ecial  work  of  lhA_ 
U.  S.  agricultural  department. 
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i.i.'.i/.H/*..>  /      I  w/    CRlTiCISM. 
Ix  II   |irvvio(is  iinrnliar  of  Science  wo  have 
Haded  Co  svverM  items  of  seientUU'  iiilorctit 
ii>  '  I  Will.     All  thc^L*  itein».  i*\- 

^  to  the  uaval  olist'ivntocv, 
luive  puiHaed  in  a  Hnlii^fuctory  forui.  The  elcc- 
^iHoil  iXiinroissiou.  whioh  is  to  |)rosccutc  its 
*r%  ilurittg  ihf  Kriuiklin  iiiHlittitc  cxhihition 
O'-xt  JMiUmiDt  is  U*  Ue  ap|KiintOfl  by  the  prcHi- 
Ni*  si)ccial  number  of  coiuriiis»tonurs  is 
[bod,  so  that  the  oornitosition  of  the  coni- 
ibsUaioo  U  vnlirvly  in  the*  tiauds  uf  the  authori- 
ties. Tlie  luuiil  cUllicuU  question  ronncctcd 
with  the  tnAko-up  of  the  cninmi9sio!i  will  be 
■ll«U  of  Ailroitling  into  its  ninks  those  who  art- 
iuterevU'il  in  the  various  clectric-lighl  com- 
panies, or  who  are  employees  of  such  compa- 
tot***.  Tbert*  is  noilouhl  whutovor.  that,  if  any 
•uch  intercsl<*(l  iwirtii's  :ivo  .np|>oinr.cil  on  llie 
oommSssioa,  catc  shotiUI  be  takm  that  the  lead- 
I  ■   -  U»  equally  and  fitiiiy  ropre^jenttHl. 

ill  bo  done  111  a  satisfactory  man- 
ner ilo«s  not  »eem  at  all  likely:  and  we  must 
thfivrbre  look  forward  to  a  disinteresleil  coin- 
iiiisjiidn.  before  whioh  all  parties  intoreslod  slmll 
i\%xi3  %  fair  bennng.  Tbe  amount  nppropri- 
atpil  lor  expenncB  19  (icvL*nty-livL«  hundred  dol- 

Urt-  

\n  apprtipriatlon  of  fivo  Ibottsand  dollars 
b&H  biwn  mmir  for  the  L'X|}enses  of  the  mc- 
[t^diMi  oonftfreiicr  billed  by  our  goveruraeut. 
lion  Ims  bern  madr  for  two  additiomd 
on  the  part  of  our  govt-rnmeiit,  thus 
««Mkr{NTnlne  t<i  the  views  «xpres»ed  in  a  recent 
I  '    '"MCtf.     Tliat  eouise  sremw  to  have 

I  ^      t-d   iuilepondently  by  tlie  i^overu- 

tti«tiL.  and  wft«,  no  iloubt,  prompted  by  the  evi- 
'    lily  of  having  a-stronoraical  science 
uhI  in  our  diHcnwHion  of  the  ipion- 


ttOD. 

bill' -- 


cal  survey,  ami  hydrogrupliie  oltlee.  Is  to  be 
<!oriaidereil  by  a  congressional  commission  nf 
three  senaloi*«  and  thi*ee  represent ulives.  Tbe 
senatoi-s  «re  Mewsrs.  Allison.  Hale,  and  Pen- 
dleton ;  the  representatives,  Messrs.  I^wry  of 
Indiana.  Herbert  of  Alabama,  and  Lyman  of 
Massachusetts.  The  selection  of  Mr.  Lytuan 
is  understuo<I  to  lie  due  to  his  membei*slii[>  nf 
the  National  academy,  whieh  designed  the  or- 
ijanization  uf  the  g»K)logic4tl  -^in-vcy  five  yenr< 

ago.  ' 

The  proposition  aulhoriasiog  the  api>oiutmeut 
of  a  scienlifn^  commission  to  inquire  into  t)ie 
oigauization  of  the  naval  observatory,  under 
direction  of  the  secretary  of  the  navy,  was 
rejected  by  the  senate  alter  passing  llie  house. 
The  significance  of  the  rejection  hardly  needs 
In  bo  commented  upon,  further  than  to  remark, 
that  it  is  well  understood  to  be  due  to  naval 
influence,  and  may  be  taken  :is  an  index  of  the 
willingness  of  naval  oftleera  U)  have  their  nmn- 
■i^ement  inquired  into. 


-     ^'nn  of  Ibc  organization  of  tlic  stg- 
..**l  n.nt\  geodetic  «urvey,  geolf>gi- 


Two  academic  honors  have  recently  been 
conferred  in  tliis  country  u|K>n  seientifie  men, 
which  arc  woi'lby  of  note  becaeise  more  rare 
and  costly  than  such  distinctions  nsuallv  are. 
At  \ew  Haven,  on  the  day  before  oom- 
nicncement,  a  bronze  statue  of  Pi'ofessor  Silli- 
nian,  for  more  than  (illy  years  a  teacher  i>f 
chemistry,  ntineraldjiv.  and  geology  in  Yale 
college,  and  the  foumler  of  the  American 
journal  of  Bcieiice  and  arta^  was  placed  on 
its  pcdi'Htal  near  the  new  chapel.  Tbe  artist 
is  Prof.  John  K.  Weir  of  the  YhIc  art  school. 
(le  had  not  the  adv.antage  of  knowing  Trofes* 
sor  Sillimnn.  bnt  frotn  mnnerous  existing  i>iir- 
traits,  and  fioui  a  study  of  tlie  personality  of 
Ills  subject,  he  has  succeeded  in  i'epro<Iuuiug 
and  ix*rpetuating.  in  a  very  satisfactory  man- 
ner, the  a.spt*el.  the  bearing;,  an<l  the  <iiHrafter 
of  one  of  the  pioneers  in  Amcriam  scientifir 
education.  The  figure  is  standing,  is  larger 
than  lifts  and  is  in  thi-  e.o>itunie  of  the  dA\ . 
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skilfully  draped  with  a  cloak.  In  the  right 
hand  a  crystal  is  held,  the  only  symbolism 
which  the  artist  has  employed.  The  inscrip- 
tion is  restricted  to  the  name,  the  title,  and 
the  dates  ;  and  it  might  well  be  supplemented, 
on  the  other  side  of  the  pedestal,  with  some 
descriptive  phrase  or  with  an  appropriate 
motto.  AVithout  such  accessories,  the  monu- 
ment barely  suggests  the  affectionate  regard 
in  which  Professor  Silliman  was  held  by  those 
who  graduated  at  Yale  during  the  first  half  of 
this  century.  The  regret  has  also  been  ex- 
pressed, that  the  statue  was  not  placed  in  or 
near  tlie  Peabody  museum  of  mineralogy  and 
geology,  where  everybody  would  be  reminded, 
that,  when  Silliman  began  his  work,  the  collec- 
tions of  Yale  college  (now  so  magnificent) 
were  packed  in  a  candle-box,  and  carried  to 
Philadelphia  for  identification.  The  man  and 
his  infiuence  would  thus  be  inevitably  asso- 
ciated. If  these  two  changes  could  be  made 
in  the  inscription  and  tbe  position,  this  well- 
deserved  and  well-executed  memorial  would 
be  still  more  satisfactory*  than  it  is  to  those 
who  honor  the  teacher  whom  it  represents. 


The  other  honor  to  wliich  we  refer  is  that 
of  a  medal  struck  at  the  U.S.  mint  in  Phila- 
delphia, at  the  request  of  the  colleagues  and 
friends  of  Professor  Sylvester,  to  commemorate 
his  residence  in  Baltimore  during  a  period  of 
seven  years,  marked,  among  other  things,  by 
the  establishment  of  the  American  journal  of 
mathematics.  The  medal,  in  size  and  general 
aspect,  is  not  unlike  that  which  was  struck  in 
commemorati6n  of  the  life  of  Agassiz.  On 
one  side  is  an  accurate  and  spirited  portrait 
of  the  mathematician,  with  the  name  Sylvester : 
on  the  reverse  a  Latin  inscription  commemo- 
rates the  fact  that  he  was  for  seven  years  pro- 
fessor of  mathematics  in  the  Johns  Hopkins 
university,  —  from  187G  to  1883.  The  original 
medal  in  gold  was  sent  to  Professor  Sylvester, 
in  his  new  home  in  the  University  of  Oxford  ; 
a  duplicate  in  silver  was  retained  in  Balti- 
more ;  and  a  few  impressions  in  bronze  have 
been  distributed  among  his  scientific  friends 
nnd  correspondents. 


Attention  is  called  elsewhere  in  our  col- 
umns to  the  laborious  researches  and  brilliant 
discoveries  by  Koch  before  he  was  sent  by  the 
German  government  to  Kgypt  and  India  to 
study  cholera.  Work  of  value  upon  the  sub- 
ject of  micro-organisms  is  not  done  in  this 
country,  nor  will  it  be  until  some  such  encour- 
agement is  offered  to  investigators,  as  is  the 
case  in  France  and  Oermany.  This  kind  of 
research  requires  the  rare  combination  of  many 
forms  of  training,  added  to  a  critical,  analyti- 
cal, and  judicial  mind.  These  we  can  have; 
but  until  the  facilities  for  the  work  are  offered, 
until  the  necessity  for  personal  sacrifice  and 
self-denial  is  done  away  with,  we  can  hope  for 
no  better  work  in  the  future  than  has  been 
done  in  the  past :  in  other  words,  what  is  first 
needed  in  order  to  place  our  own  investiga- 
tions upon  an  equalit}'  with  those  of  the  two 
countries  mentioned  above,  is  a  thoroughly 
equipped,  fully  endowed  laboratory,  with  a 
strong  corps  of  well-trained  and  salaried 
officials.  

The  congressional  bill,  offering  a  reward  of 
one  hundred  thousand  dollars  to  the  discov- 
erer of  the  cause  of  yellow-fever,  will  meet 
with  no  claimants  worthy  of  the  name  from 
workers  in  this  country'.  It  may,  and  proba- 
bly will,  attract  a  crowd  of  mycologists;  but 
the  hope  that  any  thing  of  permanent  value 
will  come  from  it  is  an  exceedingl}'  faint  one. 
The  investigation  can  only  be  made  through 
the  outlay  of  private  capital,  which  will  be 
slow  to  seek  any  such  channel  for  investment. 
The  first  expense  would  be  great,  and  the  total 
disbursements  necessary  for  any  complete  ex- 
perimental evidence  upon  the  subject  would 
be  beyond  the  calculations  of  any  but  those 
familiar  with  such  work.  The  true  way  to 
encourage  such  an  inquiry  lies  in  the  estab- 
lishment of  a  commission  com^sosed  of  men 
thoroughly  trained  and  qualified  for  the  work, 
and  then  to  treat  it  as  the  German  government 
has  treated  its  cholera  commission ;  that  is, 
to  give  it  full  iK>wers  and  funds  to  allow  the 
prosecution  of  its  lal)ors  to  the  end. 


So  far  as  Koch's  work  upon  tuberculosis  is 
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.iisi  annual  meeting 
iiy  of  sciences,  reference 
•  <{  eight  thousand  dollars 
■     late   Dr,  J.  Lawrence 
•I  «L>r  the  academy.     The  deed 
rtfccntly   been    executed,    and 
ll«v  inten^st  of  the  fund  shall  be 
a  gold  medal  of  the  value  of 
dollars,  to  be  called  the  '  I^w- 
tU  mtfdal,'  and  to  be  awarded  by  Uic 
not  oftener  than  once  in  two  years, 
].N,*r9oit    in    the    United   States    of 
or  elsewhere,  who  shall   make   an 
tigntion  of  raeteoric  bodies,  the 
ch  shall  be  made  known  to  the 
;;  imcii  re«uU  beingf  in  the   opinion  of 
S&iona)  academy  of  sciences,  of  sufficient 
cc  and  benefit  to  science  to  merit  such 
Liovi."      The   investigation   for   which 
awiUTi  \&  made,  or  its  completed  publica- 
niusi  **•  have  been  made  since  the  time  of 
ceding  award.'*     Preference  is  given 
of  the  United    States,  when  the 
may   tic   between   such   a  one   and   a 
r.     Any  sums  which  may  accumulate 
tbtt  interest  of  tiie  fund,  above  what  is 
for  the  purposes  specified,  is  to  be  used 
I  '  "  "ii  of  meteoric  bodies,  to 

:t  ui  by  a  ('itizen  or  citizens 

4  lb«  rnited  States  of  America.** 


nud  the  Walker,  to  mention  them  in  the  order 
of  their  foundation.  The  Magellanic,  founded 
by  John  Hyacinth  de  Magellan,  is  an  "oval 
plate  of  solid  gold,  of  the  value  of  ten 
guineas,'*  wliich  may  lie  annually  bestowed 
by  Ibc  American  philosophic-al  society  '"  to  the 
author  of  the  best  discovery  or  most  useful 
invention  relating  to  navigation,  astronomy, 
or  natural  philosophy  (mere  natural  history 
only  excepted);"  but  the  discovery  must  be 
unpublished,  and  never  before  publicly  re- 
warded. We  are  not  aware  that  it  has  ever 
been  bestowed.  The  Rumford,  founded  by 
Count  Rumford,  is  a  gold  and  silver  medal, 
bestowed  biennially  by  the  American  academy 
of  arts  and  sciences  for  notable  researches  by 
an  American  in  light  or  heat.  The  Walker, 
founded  by  the  late  Dr.  William  J.  Walker  of 
Boston,  is  a  money-prize  of  from  five  hundred 
to  a  thousand  dollars,  given  once  in  five  years 
by  the  Boston  society  of  natural  history  to  an 
American  for  specially  valuable  investigations 
in  some  department  of  natural  history.  The 
addition  to  this  meagre  list  is  therefore  most 
welcome.  Through  the  excellent  provision 
granting  the  ix)wer  of  using  any  surplus  in  the 
direction  of  research,  the  necessity  of  award- 
ing the  prize  to  claimants  of  insutllcicnt  merit 
is  avoided,  and  the  branch  of  investigation  to 
which  it  applies  is  thereby  doubly  fostered  :  but 
we  wish  the  rofiuirement  that  the  investigation 
which  is  crowned  must  have  been  made  since 
the  previous  award,  could  be  modified  to  a 
definite  term  of  years ;  since,  if  two  important 
iuvestigations  claimed  the  award,  one  would 
now  he  forever  debarred. 


Wr  nvnU  but  three  other  important  honorary 
■vanb  al  (be  ilispotial  of  learned  societies  in 
try,  —  ihe  Magellanic,  the  Rumford, 


LETTERS  TO  TBE  EDITOR. 

»■»  iJorrttpcndent*  art  r^<puaUd  to  be  a»  Wi*/  a*  ffOt^tbU. 
Thftpritrr*Hnam0U  in  tilt ca4*»  rtgvirfd  an  proo/ n/ gootl /aitft . 

The  use  and  apelling  of  terma,  and  some  facts 
in  embryology. 

In  Science,  No.  73,  a  critic  uolic>?s  my  recently  pub- 
lished •Contribuliftii  to  the  embryoi;ra|>hy  oi  osfewua 
fishes.'     I  reply  as  follows:  Kiiuft  is  foun*!  i^i'li  "iv 
terms  *eml»ryography,'  'yelk,'  etc.     I  chos*- 
•embryogniijhy/  not  froin  a  mere  pedaniii 
trie  whiin,  but  because  it  was  an  exi 
und  covered  what  I  meant  in  the  sen- 
or  liencripdonj  of  the  developuienl  of  ;i  (■•mibc—   ■ 
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number  of  speeies.  The  word  'yelk'  it  vipelled  ac- 
cording to  the  mast  approved  usago  iliroiighoat  my 
memoir,  hotli  Webster  and  Worcester  agreeing  in  this; 
and  I  would  commend  to  ray  critic's  aitcntion  the  re- 
marks relating  to  this  word  to  be  foand  in  the  work 
of  UiG  latter  authority,  where  botli  JohnsoD  and 
Walker  are  also  cited  in  faror  of  the  same  spelling. 

The  expression  of  opinion  by  my  critic  as  to  the 
relative  value  of  previous  literature  is  unfortunate. 
Hoffmajin's  paper  on  the  teleostcan  t>gg  was  cited  for 
the  very  good  reason  that  It  was  undoubtedly  tho 
most  thorough  and  consecutive  upon  Its  special  flul}- 
jcct,  which  luid  upi>eared  up  to  that  tlitif,  or  even  to 
the  present.  So  American  work  can  yci  claim  such 
n  diHtiuction. 

Tl»o  charge  that  I  !iave  'padded*  my  paper  with 
unne<-«!ssarv  quoted  matter  is  unfair;  for,  out  of  one 
hundred  and  (Eighteen  pages  of  text,  nine  are  taken  up 
with  citallouB, —  a  prupurtion  greatly  ezceerled  in  the 
paper.')  of  many  competent  authorities.  And  I  ask  my 
critic,  in  all  fnirnesit  lo  nie.  if,  by  throwing  out  any 
one  of  Che  quoted  piissages,  the  paper  as  a  whole 
would  not  lose  in  ihcroughness  and  clearness  «»( 
statement:  for  the  object  of  my  paper  was  to  give 
.1  general  statement  of  the  facts  relating  to  tlic 
development  of  fishes,  so  that  it  might  \h>  Rafely  re- 
ferred to,  especiiilly  as  to  the  early  stages. 

Whether  my  critic  wx^s  fit  to  accept  my  views  upon 
the  layer  which  I  have  termed  the  '  velk-liypt)blasl.* 
is  a  matter  of  indllTerence  to  me.  For  his  benofii. 
I  may  cite  tlie  names  of  llie  following  masters  in 
embryology,  who  agree  with  me  more  or  leas  closely: 
Vogt,  Kupfler,  HofTinarin.  Uauber,  Uenscb,  Zicgler, 
and  even,  In  one  <tcn!*e,  liis  and  Kiilliker. 

John    a.  IvViiKii. 

HmltliMititaii  iDaUtuUua,  WBdnii|^>n,  D.C., 
JUDD  30. 


[Mr.  Ryder  will  not  find  '  yelk  '  used  by  the  leading 
embryologists,  eillier  in  England  or  America:  *ynlk 
being  the  fnnn  used  by  Fluxley,  Ualfotir.  Allen  Thomp- 
son, Agjv-*?*i/.,  etc.  *  Kml>ryology '  is  also  simiiarly 
employed,  in^teoil  of  'embryography.'  In  our  notice, 
it  WAS  not  said  that  cither  wonl  was  incorrect:  but 
we  meaut  e.\actly  what  was  printei],  that  they  are  h 
MUtte  eccentric'  In  regard  to  IIofTmaun's  paper.  It 
is  by  no  means  'the  most  thorough,'  but  contains 
important  err<irs.  We  fail  to  see  how  the  value  of 
IIofTnwinn's  paper  U  affected  by  American  work 
being  citn<«ldereil  less  good.  We  regard  Mr.  Uyder's 
own  essay  as  much  more  valuable  than  Hoilmann's. 
Aa  to  the  padding,  we  think  the  charge  fair  that  the 
essay  contains  'an  unnecessary  number  of  lengthy 
exIracLH  and  abstrarf-t:*  the  latter  Mr.  Ryder  ignores. 
It  is  generally  understood  that  very  Utile  editorial 
supervision  Is  exerclKcd  over  most  of  our  government 
puDlications;  hence  they  are  ofleu  diffusely  written, 
and  charged  with  much  which  might  better  be 
omitted.  We  do  not  think  that  Mr.  Ryder  inteniion- 
aily  put  in  matter  to  (ill  out;  but  we  do  think  he 
failed  to  leave  out  much  that  he  would  have  omitted 
if  his  article  had  been  for  a  carefully  eilited  scientific 
j'"uni»l.  As  to  the  'yelk-hyiioblasl,'  xha  future  will 
decide  between  our  opinions, 

Mr.  Ryder  is  under  a  misapprehension,  if  he  thinks 
our  notice  was  Intended  to  be  unfavorable;  for  al- 
though we  pointed  out  some  bleinUhe!!,  as  we  held 
iheni  to  bo,  we  int4Mided  lo  convey  the  impression 
that  the  aubstiince  of  the  work  appeared  to  us  very 
meritorious:  therefore  wc  said  that  *  the  work  had 
been  done  with  evident  care  and  patience.'  and  men- 
tioned a  long  series  of  observations  which  might  he 


*  signalised  as  being  of  especial  interest  and  Impor- 
tance.* —  Ed.  1 

A  remarkable  new  type  of  molluaks. 

A  \ery  remarkable  new  form  of  Mollnsca  has  re- 
cently been  submitted  to  me  for  examination  by  Mr. 
G.  W.  Tryon  of  I'hiladelpliia,  who  received  it  from 
Mr.  C.  R.  Orcutt  of  San  Diego,  Cal.  It  was  col- 
lected near  thai  place  on  a  stony  bottom,  where 
otlier  bivalves  are  found  In  their  season,  and  which 
appears  lo  be  nearly  dry  at  low  water.  Other  speci- 
mens were  received  direct  from  Mr.  Orcutt,  who  col- 
lected about  fifty.  This  animal  is  n  pelecypo<1  i>r 
lamellibronch  with  an  intmtal  »helL  Nothing  of  the 
sort,  or  in  the  least  approaching  it,  has  ever  b«?ou 
described. 

The  animal,  from  the  collector's  drawings,  is,  when 
living,  somewhat  of  the  shape  of  a  sraail  globo»*.* 
Cypraea,  of  inflated  ovoid  form,  transluoout,  jelly- 
like,  dotted  above  with  small,  rounded  papillae,  which 
appear  of  an  opaque  white  on  the  general  translucent 
ground.  When  living.  Mr.  Orcutt  stales,  it  was  over 
an  inch  in  length.  The  specimens  sent  have  been 
contracted  by  alcohol  to  less  than  half  an  inch  in 
ienglh.  The  mantle  which  covers  the  dome  of  the 
body  is  tough  and  thick:  the  sides  are  smooth,  and 
nearly  free  from  papillae.  The  superior  median  line 
isalittlcdeiiressed.  The  basal  part  of  theanterioreud 
in  life  is  prolonged  beyond  tlie  general  mass  in  a  wide 
trough,  with  the  convexity  upward,  and  somewhat 
expanded  at  its  anterior  extix'mity.  About  one-third 
of  the  way  from  the  anterior  end,  the  mantle  is  per- 
forated by  an  orifice,  which  pierce*  it  in  the  tlcinlly 
of  the  month.  The  edges  of  this  orifice  project  from 
the  general  surface,  and  it  is  lined  witli  close-set. 
small  papillae.  At  about  the  same  dlsiunce  from  the 
posterior  end  is  another  tubular  i>erforation,  holding 
a  similar  rehition  to  the  anus;  which  lias,  however, 
plain  edges,  and  Is  not  internally  papillose. 

Turning  the  animal  over,  we  find  the  anterior 
trough  of  the  mantle  prolonged  liackward,  like  a  alit 
with  plain  edges,  to  about  the  posterior  third;  from 
tliis  projects  a  narrow,  hatchet-shaped  foot,  with  a 
strongly  marked  byssus-gland  at  its  posterior  angle; 
from  this  «  bunch  of  white  byssus  extends  to  the 
stone  or  other  object  (o  which  this  molluvk  attaches 
itself.  The  cavity  of  Ihe  mantle  extends  some  dis- 
tance behind  the  commissure  of  the  pedal  opening. 
The  anterior  point  of  the  foot  is  roofed  l>y  Ihe  trough- 
like  expansion  above  mentioned.  The  month  is  pro- 
vided with  two  pairs  nf  small  palpi.  Two  gills,  very 
linely  microscopically  lamlDate,  extend  b.irkward  from 
near  the  month,  on  each  side,  to  the  posterior  end  of 
the  body,  the  wider  one  being  the  inner:  between 
their  posterior  ends  a  thin  reticularly  perforate  veil 
connects  the  two  pair;^,  aiul  shuts  off  the  anal  area 
from  the  rest  of  the  mantle  cavity.  The  intestine 
contains  a  hyaline  stylet,  and  is  eimsldeiality  convo- 
luted; but  the  viscera  offer  no  marked  peculiarities 
when  compared  with  ordinary  |>eleeypi>d8.  The  sbells 
arc  enclosed  in  two  little  sac^  in  the  >ubFiance  of  the 
mantle.  The  urabones  are  near  together,  apparently 
connected  by  a  brown  gristle  resembling  an  abortive 
ligament,  and  are  nearly  over  the  heart.  The  valves 
are  about  ten  millimetres  long  and  one  millimetre 
wide,  destitute  of  epidermis,  prismatic,  or  pearly  lay- 
ers. There  are  no  muscular  or  pallial  impressions,  no 
a^lductors,  hinge,  or  teeth.  They  resemble  In  form 
the  exteriornf  Gervillla,  asficurcil  by  Wo<«dwanl.  an.! 
are  pure  white.  As  they  lie  in  the  bo<ly,  they  diverge 
at  a  rather  wide  angle  from  the  beaks,  forward.  Th« 
embryonic  valves  arc  retainer)  like  two  tiny  bubbles 
on  llie  umlwneH. 
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t'rMler  &»  r«rent  a  rlnuincatton  a»  lliiit  ailupted  by 
lnM«r.  in  the  new  edition  of  the  Encyclopaedia 
Bics.  this  crratUTe  would  fonn  a  new  order. 
fftria,  asoppoffod  to  the  old  Mono-  an<l  Diiny-aria. 
ordifrt  Ming  pretty  generally  pven  up,  though 
t  mif  of  »bf  textbooks,  it  is  probable  that  no 
niulfttwl.     Whatever  be  its  rel.v 
roups,  a  point  to  be  detonnined 

•  '   ■  'la  doubt  that  the  Jini- 

. .  rhlamydoconchae, 
iTiiydrtcoiu'ha  Orcutti. 
■ady,  that  thr  genuR  Ach^  nothlns 
!  _     ^  tlie  gap  between  the  gantropodit  ant! 

peftecyiKNis,  i-ut  is  simply  ;*  remarkably  aberrant  fomi 
of  toe  tatter  Kr«mp,  and  probably  derived  from  some 
fi.nn  irlit,  ..t,  »-^(^riial  &bcll.  It  i«  able,  according  to 
y  liinoter-Iike  contnictiunsuf  tlie  nian- 

1  irrents  of  water  over  the  gtlla.  which 

■^  ttnally  ejected  by  the  nnal  tube. 

•ri  the  subject,  whii  figures,  will  1>«  pnb- 
(i^.ir.    -II-  rtiy.  Wm.  n.  DALU 


Time  without  Inatrumenta. 

MrtdrnT^  u'lnlly  fetl  little  lntere>t  in  the  luethiHl 

noniy  by  'a   single   altitude   of  tlie 

V  do  not  expect  to  own  an  inslru- 

ta-  ,1   ii-tirc  tlie   altitnde.     They 

i.itu,^  described   below,  by 

111  ii,  L..;.i:;.   .i.u.lling,  lime,  may  l>e   found 

vltli  Aprolmblf  error  of  liftiMMi  seconds. 


inhiute,  and  iecond  when  the  centre  of  the  elUpiieal 
bri(;hl  spot  Is  exactly  on  Aome  dividing-line  of  thi^ 
scale,  and  cnU  the  scale-reading  r;  then  the  sine  of 

the  9un*8  altitude  ~  -, =  sin  o, 

Vr*-|-A» 

For  the  hoxir-angle  —  P,  the  most  convenient  for- 
mula is.  —  letting  o  =  nun's  declination,  and  (  =  the 

.    .     ,      ,    ,  «      sin  a  —  sin  <J  sin  I 

latitude  of  the  pJace.  —  cos  P=   — -    -  7-,-    .         * 

*^  cos  0  COB  ( 

This  formuJa,  with  the  known  latitude  (say,  30^  18^ 
45 "),  may  be  ptit  In  the  form 

A  nautical  almanac  is  needed  for  declination  and 
the  ei^uation  of  time,  though  tabul.at«d  mean  value** 
of  Ihciie  for  every  tenth  day  of  the  year  will  answer 
for  the  ntaai  accuracy  required  in  common  local 
Lime. 

Tlie  fonn  of  apparatus  may  be  varied  to  suit  the 
taste  of  the  student,  or  he  may  use  the  tin  disk  with 
a  plumb-line  suspended  from  It,  in  connection  with  a 
straiplit-edge  levelled  by  a  carpenter's  level,  and  the**? 
of  any  lengths  he  chooses. 

Time  by  *  equal  altitudes  of  the  sun  *  may  be  found 
by  the  same  device. 

A.  H.  BUCHAJTAN. 

Coniberland  antvenlcy,  Lebanon,  Toaa., 
July  4. 


;  ibi"  ihtfe  pieces  Ali,  AC,  and  />£, 

.  —  .Mi  about  sixty  inches,  AC  eigh- 

aiid  a  half,  and  7>f.*  ten  inchea  long,  and 

'<  -i'"!  a  qnartiT  »qnare.     Cut  a  half-incli 

I<.  in  the  end  C.  and  In  the  direction 

ii-t-e  i»f  tin  one  Inch  square,  with  a 

'  iin  inch  in  diameter,  on  the  right- 

i''  at  C  with  its  hole  opjiosite   the 

r-     Set  in  a  bubble  at  /  by  which  to 

Lei  Call  a  per|K'iidlcutar  from  the  hole  in 

■   to  ,1  fi  •  nnd  at  about  twelve  inches  from 

'  iidteular  comuienee  the  uradu- 

•  '  .t/;,  dividing  Into  inchor^and 

'loring  I'J.  i;i,  etc.,  luwiirds  H. 

'<••  a  strip  of  drawing-paper  on 

li  tn  make  the  gniduation. 

•[  all  the  exact  height  iit  inches  of 

<■'  hole  in   the   tin    plate   above   the 

'  liich  shciuld  be  about  eij^hleen 

it   by   the    decimal    .inHM^J-^S. 

. .. ..:.ite  by  U.     By  using  this  for  the 

'  \  all  altitudes  will  be  corrected  for  mean 

■  sunlight.  — best  when  the  sun 
r  more  tlian  4."i^  high.  —  with 

AT'  '  .1.1,        .;-,.-.:,,„  byey^  wbcH 

.1  it  spot  from  the 

U :     ..  _  -    -  :j      -■-   ^niduated  centre 

Ufte  o#  AH.     (Vitii  vistcb  in  haml,  read   the  hour. 


iht'*>i 
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Rotation  experiments  on  germinating  plaiits. 

The  opposite  gi'owth  of  the  root  and  MAia  of  a 
germinating  plantlet.  under  other  influences  than  that 
of  gravity,  we  have  recently  shown  by  the  following 
experiments.  A  circular  trough  (seen  in  section, 
6  ft,  fig.  I)  some  sixteen  inches  in  diameter  and  three 
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deep,  rotates  about  the  vertical  axis  a  a.  The  trough, 
closely  filled  with  earth,  was  planted  with  a  quantity 
of  well-ftoaked  beans  and  seed-corn,  and  the  whole 
covered  with  the  fine  gauze  represented  by  the  dotted 
linos.  Forty-elglit  houre  were  allowed  for  the  sefjds 
to  begin  theirgrowth,  before  the  trongh  was  started 
in  rotation.  By  means  of  a  Tucrk's  motor,  a  uniform 
and  continuous  motion,  at  the  rate  of  one  hundred 
and  eighty  revolutions  i>er  minute,  was  then  main- 
tained for  four  days.  At  the  end  of  this  time  the  earth 
was  carefully  removed,  and  thepositijns  of  the  young 
plants  precisely  noted.  It  was  universally  obsened 
that  the  stems  were  accurately  directed  towards  the 
axis,  and  the  roota  towards  the  circumference,  of 
the  trough.  Figs.  2-6  represent  pcveral  speclmeiu. 
^  Z?  is  the  horizontal.  A  being  '.owards  axis,  and 
n  towards  circumference;  those  of  figs.  2,  5,  and  6, 
were  at  a  radius  of  six  inches  from  axis;  figs.  3  and 
4  had  radii  of  five  and  four  i.iches.  The  curves 
at  the  pomts  C,  V,  C,  C,  are  i|uitc  significant,  being 
the  points  to  which  the  radical*  hod  extended  1>efor€ 
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routlon  commenced.     The  direction  of  the  siemi 
can  be  well  s«en  in  figa.  0  and  2. 

The  cause  of  lliis  mode  of  growth  being,  of  course, 
the  outward  radial  tendency  of  the  plantlel  in  reac- 
UoD  upon  the  centripetal  force  acting  through  the 


Pies.  :*-;. 

•oil.  we  may  put  the  intensity  of  the  new  modifier 

equal  to  the  centripetal  acceleration,  [  -f  )  r.     This 

givei  a  centrifugal '  farce,'  so  called,  of  r>,U4$  degrees, 
or  &.4  g,  at  a  radius  of  six  inches.  If  we  put  M  O 
(fig.  7)  equal  to  gravity,  and  M  N  equal  to  tliis  cen- 
trifugal *  force,'  then,  for  an  ideal  case,  M  P  will 
i-epre^eut  the  resultant  direction  of  the  growing 
rootlcL  This  is  hut  very  loosely  approximate  to  liie 
observed  pusitiuus,  as  might  be  expected. 

Chas.  S.  Sliciitrr. 
lionb-veatem  nnlTcnltf ,  EvanstoD,  III., 
Jane  37. 

PerforationB  in  wool  fibre. 

In  my  Lnvesllgations  in  wool  fibre  I  have  found  some 
defective  hairs  that  were  perforated  In  places,  evi- 
dently while  growing  on  the  sheep's  back.  As  the 
perforations  are  perfectly  circular,  it  would  indicate 
that  they  are  made  by  some  creature  at  present  un- 
kuovD.  Would  it  not  be  worth  the  while  of  some  of 
your  scientific  readers  to  examine  into  the  matter, 
and  discover,  if  possible,  what  the  perforator  may  be, 
and  whether  it  Is  likely  to  remain  as  tittle  injurious 
&•  at  present?  Jos.  M.  Wade. 

Boston,  Juty  T. 

The  evolution  of  petals. 

In  Mr.  Grant  Allen's  interesting  treatise  on  the 
'  colors  of  fiow^'rs.*  Ilic  first  chapter  deals  with  theevo- 
lutiou  of  petals  from  stamens,  In  which  the  author 
shows  that  petals  are  but  specialized  stamens  set  apart 
for  the  purpose  of  attracting  insects.  His  proofs  are 
such  that  no  candid  reader  is  likely  to  finish  the  chap 
ter,  aud  apply  it«  principles  to  (he  flowers  he  meets  in 
liis  every-day  walks,  without  beuigconvinced  of  the 
correctneas  of  the  author's  views.     The  graduftl  devel- 


opement  from  stamen  to  r»elal  can  t»e  seen  in  most  of 
those  cultivated  Howers  whicli  exhibit  a  tendency  to 
became  double,  as  well  as  in  tho«e  which  have  already 
become  so. 

But  it  would  seum  that  Mr.  Allen  had  overlooked 
one  point  in  the  method  of  evolution.  Throughout 
the  entire  Itook  the  idua  is  i^iven  thnt  tin:  process  of 
evolution  begins  by  the^;i/am«'i./j»  becoming  (laliened. 
Thus,  on  p.  U,  taking  the  English  water-lily  (Nym* 
phea  alba)  as  a  typical  example,  the  author  says,  — 

■'  In  the  centre  of  the  flower  we  find  stamens  of  thf 
ordinary  sort,  with  rounded  stalks  or  fllamcnts,  and'| 
long,  yellow  anthers  full  of  pollen  at  the  end  of  each;j 
then,  as  we  move  outward,  we  find  the  filaments  grow 
ing  flatter  and  broader,  and  the  pollen-sacs  less  and 
less  perfect;  next  we  find  a  few  stnmens  which  look 
exactly  like  petals,  only  that  they  have  two  abortive 
anthers  stuck  awkwardly  to  theirsummit^;  and  finally-] 
we  And  true  petals,  broad  and  Uai,  and  without  any^ 
trace  of  the  anthers  at  nil.     Here,  in  this  very  ancient 
though  largely  modified  flower,  we  have  stereotyped 
for  us,  as  it  were,  the  mode  in  whiph  stamens  were' 
first  developed  into  petals,  under  stress  of  insect  selec- 
tion." 

Again,  on  p.  U6,  he  says,  "It  has  been  objected i 
by  two  or  three  authoritative  critics,  that  the  original  i 
petals  iieeti  not  have  been  yellow,  because  they  rep-] 
resent  the  flftttenfd  tilanients,  not  the  luither^x*'  and 
the  author  goes  on  to  show  that  filaments  are  usually 
of  the  same  color  as  the  petals. 


rijowEa  or  ovdomia  vi'I4>abi8,  ^uowlIiib  raANsroRMATKnk 

OF  eTAlIBNS  TO   rBTAte. 

An  vxaminatluu  uf  a  number  of  our  common  Ilow-| 
ers  shows,  that,  in  many  cases  at  least,  the  evolution 
of  the  i>otaI  begins  witli  the  anther  rather  tiuin  liie 
filament.    Thus*,  in  the  comnioiKpiince  (Cydonia  vul- 
garis), many  of  the  flowers  posi^ess  stamens  of  whicli 
the  nnthers  have  become  petaloid,  while  the  filainental 
are  of  the  normal  type.      Some  of  the  anther*  are] 
merely  ti»ltened   on   one  end;  others  are  more  so; 
while  in  others  the  anther  has  1>ecomc  a  fiut,  white, 
petnioid  disk  on  the  end  of  a  normal  filament.     From 
this,  every  gradation  can  be  seen  to  tin*  nonnal  petal. 
In  this  instance,  not  only  the  pollen-walls,  hut  thai 
pollen  itself,  has  become  petaloid  before  the  filamenbl 
hj*8  been  at  all  motlififil.     In  tin-  flowers  of  the  nmck-1 
orantjc  (Philadelphua  coronarius)  the  same  tran^itioll 
often  occurs,  a*  well  as  in  many  of  the  double  fiower«J 
of  our  gardens  and  conservatories. 

Clakence  M.  Wekiu 

.Airriculitiral  eoMegA,  lAnHlng,  Mich. 


MetaUio  oirouits  in  cables^ 

When  the  full  text  of  Mr.  Gisbonie's  pai>er 
before  the  Royal  society  of  Canada,  is  published,  i 
will  Ue  shown  that  his   anti-induction   exp<'rinieut 
with  all  metallic  circuits  in  underground  cables  were] 
made  hi  connection  with  an  cleclric  target,  fur  which 
a  prize  medal  was  awarded  to  bim  at  the  Londo 
ex[>osition  of  ISQ'2;  and  the  diagrams  attached  to  his 
paper  will  also  explain  why  parallel  metallic  eircultt' 
in  a  multiple  cable,  unless  twi«ied  acconrting  to  hi 
design,  will  not  eliminate  imiuction  i-f  currenth  I 
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BvMboring  circuiu.  Sabniarine  metallic  circtiUs, 
bttiB  lft«TiKl<»f!  an«!  ftninttulnted,  mul  operated  upon 
lb#Of»»i  n.  were  alftopxpcrimcnletl  upon 

fcy  Mr  njunolioii  with  the  lale  Hon.  F. 

OLj.  Suii.n  oi  :>i.iiiir,  during  18^ift-o9,  all  of  ihcao 
nrp«rlmvuu  buLnfc  upon  rec^^rS.  D.  U.  K. 

Too  big  to  swallow. 

young  luen  standing  on  the  shore  of  the  Mis- 
Jiine  27.  near  this  pliict*,  saw  sornethinii  sla- 
in the  waler.     On  ii;*)iiist  out   to  it  with  a  boal, 
V,  <  il  it,  and  it  prored  to  be  a  cattish  with  a 

U'  ■■  *n  its  mouth.     The  fish  weighed  a  iittle 

■     {>ound9.     The  turtle  was  about  five 
•  back.     It  w«8  f.ist  within  the  jaws 
rin*;  coiisidirable  force  to  extricate 
j;  The  ftsli  was  In  ademoraliitMl  cou- 

<!  I    ,.  ilself  to  Ih'  captnreil  with  the  hands, 

P.  J.  Farnswokiu. 

I .  (o..  July  3. 

The  sTTation  of  a  Tibratiiig  pendulum. 

-•  to  Mr.  TIendrick»*8  note  on  ihi?  gyration 
lit;  pendalum,  in  which  reference  is  made 
V>  •>■)''  .'I    iiiv  statements.  I  wi$h  to  state  that  in  the 
original  papf>r  the  pxpn^s>ion  of  r  by  oversight  was 
r  =  sec  0  X  one  day. 
Tlio  error   was    discovered   soon    after  printing. 
U'l-'f   ti.i*  wa*  corrected  in  the  reprint,  it  was  not 
'  \\i  it  would  make  the  sentence  quoted  by 

>i<    '-.  rks  Alale  what  uas  never  intended. 

W.  Ferbel. 


UWEER  EOUCATION  AND  THE  MASSES. 

A.  n^PTLAR  fallacy  in  respect  to  the  worth 
of  thtr  higher  ediicalion  has  rarely  been  so 
deftrly  pat  on  it  is  by  that  master  of  fallacies, 
GetL  BeDJamin  F.  Butler.  In  his  recent 
rMpODse  to  an  invitation  from  the  Nntionni 
edOCHtioimt  aasocation  to  attend  the  conven- 
tion in  Madison,  Wis.,  he  says,  *■'■  The  higher 
education  of  the  fcvr  msdnly  nffecti*  thcmaelvos  ; 
btil  the  education  of  the  mattnes^  which  shall 
leaven  the  whole  lump,  is  the  foundation  upon 
vhtdi  the  permanency  of  our  government  must 
rv»l  ol  lost,**  In  other  words.  Gen.  Butler 
>rls  that  it  ts  tlm  dough,  and  not  the  yeast, 
^bsch  acts  :is  tlie  leaven. 
KTen'  intelligent  {vitriot  is  in  favor  of  popular 
location,  but  who  arc  to  be  the  teachers  of 
people?  (Jen.  Hiitler  replies,  '*  It  is  the 
eflucation  of  the  ntasses  which  shall  leaven 
ic  lamp,"  The  boy  is  to  lift  himself  over  the 
mce  br  ptdling  at  the  etrnps  of  liis  boots. 
It  ifl  not  even  true  in  politics  that  the  masses 
Lven  the  lump:  it  is  the  men  of  intellect 
rlK*  rntflnict  and  persuade  and  incite  the  mul- 


titudes to  unitod  action.  In  literature  and 
science  it  is  quite  ns  absurd  to  say  that  '*  the 
higher  education  of  the  few  mainly  nlTccls 
themselves,"  A  doctrine  more  fatal  to  the 
progress  of  knowledge,  or  more  [»erniciou8  to 
the  welfare  of  the  people,  coidd  hardly  be 
uttered  by  an  intellectual  demagogue.  Did  the 
higher  etiucatiuu  of  PUito,  Aristotle,  Euclid, 
Pliny,  *  mainly  atfect  themselves  '  ?  Did  the 
higher  education  of  Homer,  Dante,  Virgil, 
Shakspeare,  '  mainly  affect  themselves  '  ? 
How  was  it  with  Columbus,  Luther,  Newton, 
Bacon,  Faraday,  —  did  their  higher  education 

*  mainly  affect  themselves  *  ?  For  whose  bene- 
fit all  the  researches  of  Pasteur  and  Koch, — 

*  mainly  themselves  '  ? 

If  Gen.  Butler  were  alone  in  cherishing  the 
fallacy  that  advanced  educntion  is  a  luxury, 
which  pleases  a  few  impracticable  souls,  and 
tloes  no  good  to  the  masses,  his  wonls  might 
pass  unnoticed  by  Science;  but  this  deceptive 
doctrine  sways  many,  even,  of  those  who  are 
devoted  to  teuchiug.  It  crops  out  in  educa- 
tional conventions  and  in  e<1ucational  journals. 
The  fallacy  should  be  poiuted  out  whenever  it 
is  uttered.  The  progress  of  the  mosses,  the 
improvement  of  any  age  or  any  people,  depends 
upon  great  men  ;  great  men  ai*e  nurtured  by 
great  ideas ;  great  ideas  are  developed  by 
higher  education,  —  the  education  which  goes 
beyond  that  which  is  obvious  to  the  abstract 
and  fundamental,  — the  education  which  raises 
hard  questions  in  respect  to  the  unknown,  and 
i)roceeds  to  seek  the  answer,  confident  that 
the  discovery  of  every  great  truth  will  sooner 
or  later  contribute  to  the  welfare  of  mankind. 

This  is  an  education  which  does  not  mainly 
affect  the  few  and  cultivated:  it  elevates  the 
masses.  If  this  truth  shouhl  ever  become 
clearly  understood  by  our  countiyrmen,  they 
will  do  ns  mtich  for  higher  education  as  they 
have  <lone  for  popular  instruction  ;  and  a  happy 
ilay  it  will  be  for  American  civilization.  Uni- 
versities and  schools  of  science  will  flourish  as 
they  have  never  done  before ;  the  govenmient 
will  be  served  by  men  who  know,  and  not  by 
men  who  guess ;  the  i)ublic  health,  intelligence, 
morality,  and  prosperity  will  all  l»e  jtrotuoled. 
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THE  AMERICAN  INITIATIVE  IN  METH- 
ODS OF  DEEP-SEA   DREDGING. 

The  published  lecorda  respecting  the  use  of 
dredges  for  nnlural-bistory  puq^osea  oarrj*  ns 
back  to  Rcai'ccly  more  than  a  cenlnry  and  a 
quarter  ngo,  when  Otho  Frederick  Muller,  a 
prominent  Danish  naturalist,  began  his  studies 
of  the  aquatic  life  iuliabiling  the  coasts  of  Nor- 
way and  Denmark  below  the  shore-lcvi'l.  The 
dredge  he  nseil,  a  very  simple  affair,  was,  so 
far  us  we  know,  the  first  one  ever  devised  for 
the  special  needs  of  the  nalurnlist :  and  yet, 
with  only  a  single  important  modification,  as 
to  the  sha|x*  of  the  frame,  it  has  l>een  handed 
down  lo  our  time  as  the  most  etflcient  appli- 
ance for  tl»e  ordinary  purposes  of  dredging. 

Ab  described  and  tigured  in  1770,  it  consisted 
of  a  plaiu  rectangular  iron  frame,  with  all  four 
sides  of  equal  length,  and  bevelled  to  sharp 
edges  in  front,  forming  the  mouth-piece  to  a 
lai-ge  and  open  net.  Ktair  handles  extended 
forward  from  the  angles,  and  met  in  a  single 
ring  fortlie  attachment  of  the  drag-rope.  The 
princij>al  defect  of  this  drcflge  consisted  in  its 
very  wide  mouth,  iK'rniitting  the  easy  escape 
of  specimens,  both  while  dragging  and  during 
the  hauling-in. 

Although  Miillcr's  researches  were  confined 
to  shallow  water,  apparently  not  exceeding  a 
depth  of  thirty  fathoms^  they  established  a  pre- 
cedent for  subsequent  operations,  and  afforded 
proof  of  the  value  of  submarine  collecting. 

This  new  field  of  exploration  did  not,  how- 
ever, begin  to  enlist  the  active  services  of 
working  naturalists  to  any  extent  until  about 
the  third  or  fourth  decade  of  the  present  cen- 
tury, since  which  lime  the  interest  in  marine 
zoological  researc.li  has  rapidly  increased,  and 
our  knowledge  iif  the  sea-bottom  has  been  ex- 
tended to  the  deepest  known  areas.  For  the 
first  thirty  or  forty  years,  the  improvement  iu 
methotls  of  work  ac^arccly  kept  pace  with  the 
progress  of  knowledge  regaixling  the  inhabit- 
ants of  llie  sea  ;  and  it  is  only  within  the  past 
fifteen  years  that  the  methods  of  deep-sea 
dredging  have  been  at  all  perfected.  • 

To  Dr.  Robert  Ball  of  Dnblin,  who  was 
allerwaitls  associated  with  Professor  Edward 
Forbes  in  his  memorable  explorations,  lias  gen- 
erally been  given  the  credit  of  having  devised, 
al>oiit  1888»  the  improved  form  of  naturalists' 
dredge,  in  nearly  the  same  shape  in  which  it  is 
used  to-day.  However  that  may  be,  it  was 
about  the  year  last  mentioned  that  both  Euro- 
pean and  American  naturalists  entered  actively 
into  the  study  of  the  sea-bottom  ;  and  the  his- 
tory of  their  A'arious  exploits  down  to  the  pres- 


ent lime  affords  an  exceedingly  interesting 
chapter  ujwn  which  the  subject  of  our  paper 
I}ermits  us  to  touch  but  slightly. 

It  may  be  well  to  remark,  however,  that  the 
character  and  results  of  European,  and  espe- 
cially  British,  exploration  are  uiucli  more  wielcly 
and  popularly  known  than  are  those  of  our  own 
country'.  The  reason  is  obvious.  The  active 
mercantile  pursuits  of  a  young  and  progressive 
people  have  naturally  made  them  less  appre- 
ciative of  scientific  facts  and  results  than  the 
inhabitants  of  many  older  countries,  where 
business  interests  have  fewer  claims  upon  all 
classes.  There  has  l>een  but  a  slight  demand 
for  i>opular  writings  uiH>n  .such  an  unpractical 
subject,  and  the  plodding  naturalist  has  gen- 
erally been  content  to  re<rord  liis  observations 
and  methods  where  they  were  accessible  only 
to  his  brother-workers.  For  this  reason, 
American  naturalists  have  not  received  the 
cre*lit  which  is  tht-ir  due,  either  at  home  or 
abroad  ;  and  much  of  the  honor  that  justly 
belongs  to  them  has  passed  into  other  hands. 

So  far  as  concerns  the  general  public,  this 
is  not  to  be  wondered  at,  when  we  consider 
that  the  only  i)Opular  accounts  of  deep-sea 
dredging  explorations  obtainable  in  tliis  c*oan- 
try  are  of  English  origin.  But  the  same  excuse 
does  not  hold  good  for  the  working  naturalists 
of  any  country,  including  our  own  ;  as  the 
progress  of  American  deep-sea  research,  and 
the  improvements  in  methods  for  carrying  it 
on,  have  iu  nearly  all  instances  been  duly  and 
promptly  recoi-detl  in  the  pro|>er  channels  to 
insure  wide  and  timely  distribution. 

Since  li»e  very  beginning  of  activity  in  this 
branch  of  investigation,  American  workers 
have  not  been  far  behind  those  of  any  Euro- 
pean country  ;  an<i  tlieirreconl  is  a«  creditable. 
Dredging  was  carried  on  by  the  Wilke?*  IJ.  S. 
exploring  exiwdilion  during  the  early  part  of 
its  cruise,  beginning  in  183^^;  and  at  about  this 
same  time  a  few  of  our  most  earnest  naturalists 
were  using  the  dredge  at  home.  Tlie  late  Dr. 
William  Siimpson,  one  of  the  most  intelligent 
observers  in  this  branch,  and  whose  name  is 
closely  linked  with  several  important  explo- 
rations, bfgan  his  career  iu  Boston  harbor 
between  18-18  and  1850;  his  first  iustnictions 
having  been  received  from  Dr.  W.  i.).  Ayres, 
who  began  dretlging  fully  leu  years  before. 
Stimpson's  researches  were  largely  cotiducted 
under  government  auspices  ;  and  the  collection 
of  submarine  specimens  resulting  IVom  his 
labors,  distributed  over  many  portions  of  the 
Atlantic  and  Facitic  Oceans,  was  probably  one 
of  the  very  lai*gest  of  its  lvin<l  that  had  been 
made,  up  to  the  time  of  its  unfortunate  destruc- 


^m 


Ok 


id^B 


Jttr  18,  19».| 


CIENC. 


tion  by  flre  at  Chicago,  in  1871 .  Tlie  loss  of 
(beae  ooUections,  and  of  all  Uie  voluiuinous 
Dk&Qaftcn|it  rei>orts  trealing  of  tliem.  followed 
Si  '  -  I  death  of  the  nnthor,  has  deprived 
I' .  V  of  a  most  importaut  chapter  in  the 

UisUirv  uf  submarine  exploration. 

The  sixth  dt»cado  of  this  century,  however, 
brongbt  out  many  additional  investtgatois  :  and 
ft  fireah  im|>etn8  was  given  to  the  work,  which 
hfta  fUaee  been  expanded  and  developed  to  such 
an  extent  txs.  lo  establish^  beyond  all  question^ 
AmeruTtin  prcwdeuu©  in  the  methods  of  deep- 
•ca  rt*jM;arcti  at  least,  both  us  regards  dredging 
tod  sounding. 

From  among  the  more  energetic  and  auc- 
oeaalbl  of  our  modern  dreiigers  may  be  men- 
tioned IVof.  A.  K.  Verriil  of  Yale  college, 
wboae  dredging  studies  began  in  1804.  on  the 
comsX  of  Maine,  and  who,  stuce  the  oi'ganiza- 
lion  f>r  the  U.  8.  ftsh-cummission,  has  lioeii  its 
t:  ■  p  and  adviser  in  all  matters  pertain- 

i:;  ;  "marine  rt»scareh.  the  special  direc- 

boo  ^i  Uie  drc<lging  operations  having  been 
inCrusti*d  to  him  from  the  beginning.  His 
eaflier  experiences  gave  him  a  clear  insight 
into  the  requirements  of  the  new  project,  and 
enab1i?d  him  lo  devise  many  valuable  appli- 
anoes.  and  improve  n[)on  thoiie  which  had  been 
In  uae.  To  his  zealous  and  untiring  etforts  is 
due  much  of  the  perfection  in  present  methods 
of  work . 

Ill  l*Mi7  Mr.  L.  F.  de  Pourtalt>3,  of  the  U.S. 
cftssl-«MrvHy.  begun  the  extensive  series  of 
id  -rations  off  ihe  southern    coast 

I  States,  which  were  carried  on 
•cvf'ral  years,  and  subsequently  led  to  the 
itfal  eniises  of  the  steamer  Blake  between 
HT7  and  l^tSO,  resulting  in  an  entire  revolu- 
tion in  the  methods  of  deep-sea  dredging  and 
!H>uudiijg.    The  investigations  of  Mr.  Pourtal^s 

at' -''-d,  by  a  ycar»  those  of  the  English 

ii  Lightning    and    PorcupiDC.     which 

I  1  so  widely  described,  and  were  pre- 

•nly  one  seriea  of  systematic  dredg- 
,tial  tlepths  of  w.*iter,  —  those  of  the 
I  -  Sars.  father  and  son,  of  Norway. 

i  't  for  this  fact  has  been  recoiveil 

IS  al»road  ;  the  dale  of  Mr.  Pour- 
I  I  -  ;  -t  f.riiise  being  geuerallv  regarded  by 
\V-'.\.  -  I ''O'S,  nlthongb  his  llrsl  pa]>er,  descrip- 
tive of  Uie  chnrart-er  of  his  work,  and  of  many 
M'tt-  T'lr-fiis  of  deep-sea  aninmls.  appearcfi  in 
.  1H67.*  His  collections,  reproseut- 
:  -ally  the  fauna  of  the  Gulf  Stream  off 
I  :tve  new  and  interesting  results  ;  go- 

ii,.  I  '  r  to  prove  the  existence  of  a  rich  and 
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diversified  deep-sea  fauna,  different  from  that 
of  the  shore  regions^  than  any  previousl}'"  ob- 
tained. 

That  these  dredginga  were  not  tindcrtaken 
lo  please  the  passing  whim  of  some  over- 
cnthiiaiastic  natunxliat,  but  were  as  deliberately 
planned  and  carried  out,  and  ns  successful  in 
their  results,  as  those  of  the  English  steamers 
which  followed  them  in  conception,  a  reference 
to  the  official  publications  of  the  coasl-surve^' 
will  sufficiently  prove.  As  substantiating  this 
statement,  we  may  be  pardoned  for  quoting  a 
shoit  paragraph  from  the  report  of  Mr.  Pour- 
tal^s.  above  referred  to  (December,  1867),  in 
which  the  plans  and  objects  of  the  new  explo- 
rations are  briefly  stated.  This  would  not  be 
calle<i  for,  were  it  not  that  it  is  this  identical 
report  which  has  been  so  utterly  ignored  by 
European  writers,  and  equally  overlooked  by 
many  American.  Had  it  only  been  written  in 
popular  language,  and  been  published  with 
copious  illustrations,  it  might  havi?  n^ceived 
the  credit  wliich  has  been  denied  it;  but  such 
channels  of  publicutlon  are  seldom  deemed 
necessary  to  establish  priority  in  scientific  re- 
search. 

The  plan  of  operations,  according  to  Mr. 
Pourtal^s,  was  as  follows  :  — 

**The  present  superintendent  of  the  coast- 
survey.  Prof.  B.  Peirce,  has  lately  directed  the 
I  resumption  of  the  investigations  of  the  Oulf 
Stream,  so  successfully  inaugurated  by  his  pred- 
ecessor, but  interrupted  for  several  years  by 
the  war.  Besides  observations  of  the  depth, 
velocity,  and  direction  of  that  current,  and  the 
temperature  and  density  of  the  water  at  differ- 
ent depths,  the  researches  will  be  extended  to 
the  fauna  of  the  bottom,  of  the  aarfacc,  and 
of  the  intervening  depths.  Not  only  will  an 
insight  be  thus  obtained  into  a  world  scarcely 
known  heretofore,  but  that  knowledge  will  have 
a  direct  bearing  on  many  of  the  phenomena  of 
that  great  current.  Thus  a  new  light  may  be 
thrown  on  its  powers  of  tran9|H)rtaliou  from 
shallow  to  deeper  water  or  along  its  be<l.  on 
its  action  in  forming  deposits  in  particular 
localities,  or  on  its  |X}Ssible  influence  on  the 
growth  of  coral-reefs  on  its  shores.** 

In  a  subsequent  passage,  he  summarizes  hia 
first  3eason*s  results  in  the  following  torse 
remarks,  the  italics  being  his  own  :  — 

'*  However,  short  as  the  season's  work  was, 
and  few  as  were  the  casts  of  the  dredge,  the 
highly  interesting  fact  was  disclosed,  that  ani- 
mal life  exists  altfreat  deptfis^  in  as  great  a  di- 
versity and  as  gr&it  an  ahu,nda^y:e  as  in  shalloio 
tvaler. '  * 

Early  in  the  following  year  (l^CS)  the  same 
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explorations  were  resumed,  and  they  Trerc  con- 
tinued through  1KG9. 

It  may  Iw  thought  that  we  have  departed 
too  wuU'ly  from  our  subject  iu  discussing  with 
BO  much  deUiil  the  progreHH  of  Ainerictin  re- 
search during  a  period  in  which  no  great  im- 
proveuieiits  were  made  in  methods  of  work  on 
this  side  of  the  Atlantic ;  bui  how  could  wc 
have  better  furnished  proof  of  the  rapid  growth 
of  interest  in  such  matters,  and  of  the  maturing 
of  ideas  which  prepared  the  way  for  the  im- 
portant changoft  marking  the  next  decaile? 

There  is,  however,  one  noteworthy  addition 
to  tlie  collector's  outfit  made  in  this  period, 
which  deserves  special  mention.  On  one  of 
the  dredging  cruises  of  the  English  exploring 
steamer  Porcupine,  between  186><  and  1870, 
Capt.  Calver,  the  naval  olTicer  in  charge,  at- 
tached several  of  the  common  deck-swabs  to 
the  end  of  the  dredge-net,  with  the  expectation, 
that,  in  sweeping  the  ocean-bottom,  they  would 
securely  entangle  all  the  rough  and  spiny 
objects  lying  loose  within  their  path.  His  fond- 
est hopes  were  realized  ;  and  tlie  novel  experi- 
ment, suggested  by  often  finding  such  objects 
as  sea-urchins,  corals,  and  sponges,  adhering 
to  the  exterior  of  the  dredge-net,  and  even  to 
the  lower  part  of  the  drag-roj)e,  gave  origin 
to  one  of  the  most  efficient  implements  of 
modern  deep-sea  research. 

When  the  beam-trawl,  a  well-known  Knglish 
appliance  for  the  capture  of  bottom-fish,  was 
first  adopted  inW>  the  ouLtit  of  the  marine  zool- 
ogist, we  are  unable  to  state  ;  but  it  does  not 
a|)|tear  to  have  ever  been  extensively  and  sys- 
tematically employed  in  scientific  research  until 
80  used  by  the  U.  S.  fish-commission,  l*egiuning 
in  l><7*i.  It  was  afterwords  used  by  the  Chal- 
lenger from  187.3  to  1878,  and  now  greatly  ex- 
eels  the  dredge  in  the  extent  and  value  of  ita 
results,  wherever  the  ground  is  suited  to  its  use. 

The  year  1871  was  signalized  by  tlie  organ- 
ization of  the  U.S.  fish-commission,  one  of 
the  most  important  scientific  establishments  of 
modern  times  for  marine  zoological  work.  Al- 
though instituted  primarily  for  the  investiga- 
tion of  fishery  matters,  it  has,  through  the  wise 
and  liberal  policy  of  its  director,  Professor 
Baird,  accomplished  most  valuable  results  for 
marine  biology-  The  latter  department  has 
been  sedulously  fostered,  in  the  belief  that  its 
results  would  liave  an  important  bearing  upon 
the  practical  questions  at  issue.  Xo  pains 
have  been  spared  to  perfect  the  methods  of  re- 
search, and  many  valuable  contributions  have 
already  been  made  to  the  marine  collector's 
outfit.  These  a«*e  briefly  descril>ed  below  ;  and, 
R8  the  historv  of  the  commission  is  already  well 


known  to  most  readers,  we  need  refer  here  to 
only  a  few  points  which  ha\-e  marked  its  prog- 
ress. 

The  earlier  ex])lora(ions  were  carried  on 
mainly  by  means  of  sail-boats,  and  were  con- 
fined to  comparatively  shallow  water.  From 
187y  to  1*<7H  a  naval  lug  nas  placeil  at  the 
disposal  of  the  commission  every  year;  but  in 
1880  the  steamer  Kish  Hawk,  a  twin-screw 
propeller  of  two  hundred  and  five  tons  (n,m.)^ 
was  built  expressly  for  the  combined  pnri>oses 
of  fish  hatching  and  dredging.  Its  small  size 
and  light  draught  prevented  long  trips  at  sea; 
but  it  was  well  adapted  for  deei>-8ea  work,  and 
was  supplied  with  all  the  improved  appliancx^s, 
as  well  as  those  which  had  originated  with  the 
commission,  including  wire  rope,  then  recently 
introduced  by  the  coast-sun-ey.  In  l»f^3  the 
steamer  Alljatross,  describetl  in  vol.  ii.  of 
Science  (pp.  6,  06),  was  completed,  and  made 
her  first  successful  cniise  in  the  spring  uf  that 
year.  Her  log  for  the  summer  of  IwH;i  records 
the  deepest  trawling  yet  made  iu  the  Atlantic 
Ocean  ;  the  depth  having  l>een  2,1)49  fathoms, 
and  the  results  successful.  Brief  accounts  of 
her  dredging  cruises  under  Lieut. -Comniauder 
Tanner,  U.S.N.,  have  appeared  from  time  to 
time  in  late  numbers  of  Science. 

While  the  fifth -com  mission  claims  priority  for 
many  improvements  iu  apparatus  primarily 
intended  for  depths  under  a  thousand  fathoms, 
it  willingly  yields  the  palm  for  deep-sea  im- 
provements to  the  U.  S.  coast-survey,  espe- 
cially in  the  persons  of  Commander  Sigsbee, 
(/.S.N.,  and  Mr.  Agassiz.  The  explorations 
of  the  steamer  Blake  from  lt<77  to  1880,  in 
which  the  methods  of  deep-sea  dredging  and 
sounding  were  completely  revolutionized,  mark 
one  of  the  most  imixirtant  stages  iu  the  prog- 
ress of  marine  research.  Wire  rope  was  sub- 
stituted for  hemp,  the  dredge  was  altered  lo 
adapt  it  to  the  sotl  bottoms  of  deep  water,  on 
which  dredging  results  had  always  been  uncer- 
tain, and  the  beam-trawl  was  marie  reversible- 
The  methods  of  handling  and  reeling  the  rope 
were  also  [wrfected.  These  changes  and  addi- 
tions were  briefiy  described  and  figured  from 
time  to  time,  as  work  progressed,  in  the  Bulle- 
tin of  the  Mui«eum  of  comparative  zoology,  at 
Cambridge,  by  Mr.  Agassiz  and  Mr.  Sigsbee, 
and  wei-e  afterwards  fully  discussed  by  the  latter 
in  one  of  the  most  elaborate  and  instrnetive 
reports  ever  dedicated  lo  the  melhotls  of  deep- 
sea  research.'     It  is  a  quarto  volume  of  two 

rion  of  lot  melhcdjt  iind  wupH  ■  ■  und 

lieodeti';  itui'vt-y  Bl^utner  llliiUi  .   u- 
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bandrcMi  and  ctgbt  pages  aDd  fott^'-oue  plates, 
describing  ibe  sounding  nnd  dred^n^  appli- 
aooes  uaed  by  itie  Uluke.  and  wbk-li,  for  the 
greater  pari,  were  devist^  or  improved  during 
h^r  drvdicinj'  cruise.  So  far  as  her  dredoring 
appliances  ure  coneerned,  the  credit  Tor  cliangea 
mnilc  lielongs  mostly  to  Mr.  »Sigsbee  and  Mr. 
Agassxz;  the  former  having  been  in  command 
of  tbe  rxpedilion,  and  the  latter  in  charge  of 
the  nntural-bislory  opcralions. 

During  the  seventh  decade,  European  ex- 
plorers were  not  idle,  and  numerous  deep-sea 

;}H:dilion8    were   litted   out.      Most   notable 

long  these  was  the  nmiae  of  the  British  ship 
Challenger  around  tbe  world  between  \Hl:^  and 
|87h.  Her  scientific  results  were  most  inter- 
est lug ;  but  the  oldermethodsof  deep-sea  work 
wpff  not  ;rreaUy  altered,  although  the  practi- 
'  '  using  the  beam-trawl  successfully  In 

\  ^    >i  water  was  fully  demonstrated. 

in  l«H|  the  Frt^neh  government  inaugurated 
a  scries  of  submarine  explorations  in  the  At- 
lantic Ocean  and  Mediterranean  Sea ;  for  that 
purpose  fitting  out  a  email  naval  vesseK  the 
Travalllcur,   and  placing  the  management  of 

fairs  in  the  hands  of  a  competent  scientific 

iff,  umier  the  directorship  of  Prof.  A.  ^lihie- 
r^iwards.  These  investigations  were  contin- 
ued by  the  same  vessel  during  188:2,  the  appli- 

uies  and  methods  of  work  having  a]>pareiitly 
bfen  ft.'ttttf^rned  atYertliose  generally  recognized 
V  In  l.Sx;t  a  larger  vessel,  the  Talis- 

u>  '  :tssigne<i  to  the  work,  and  operations 

wore  efltabliahed  on  a  much  grander  scale  than 
bcnm. 

For  an  account  of  these  explorations,  de- 
ftcriptivtf^  of  the  methods  of  work  and  general 
RAutU.  we  are  inde1>ted  to  the  last  volume 
of  La  Mature,  a  French  journal  of  the  char- 
acter of  Science,  which  began  in  a  January 
Dumber  the  publication  of  a  series  of  articles 
hr  one  of  the  naturalists  who  aceoiupuuicd 
f  "T.'    Coming  from  such  an  aulliorita- 

i.  .-,  we  are  led  to  regard  these  papers 

aioKMt  m  the  light  of  a  semi-ollb-ial  report, 
and  took  to  thorn  for  at  least  a  correct  stute- 
in«Dt  regarding  the  origin   of   their   methods 

work,  inasmuch  as  these  matters  are  dis- 
in  some  detail,  and  with  e\ident  pride 

the  ctnnpleteuess  of  the  outfit.  That  the 
oalfil  was  complete,  no  one  who  is  at  all 
posted  on  the  subject  can  deny  ;  for  nearly  all 
vf  the  many  improvements  introduced  by  ilie 
fy  and  fish-eommission  prior  to  1880 
lilhfnlly  copied,  and  most  heartily 


*  T9T  Ml  *b«ti»ct  of  Uir  porUon  reUtlDg  la  the  apparftltu  en- 


praised  for  their  perfect  adaptation  to  the  re- 
quirements of  research. 

We  glance  through  the  several  pages  of  the 
report  for  at  le.ast  some  slight  acknowledg- 
ment on  behalf  of  American  inventive  skill; 
but  beyond  a  brief  statement  to  the  etfeet  that 
the  hoiating-engine  *''  was  of  the  same  type  as 
that  employed  by  Mr.  Agassiz,'*  and  that  he 
also  *'  uacfl  with  good  results  tJie  common 
form  of  beam-trawl,"  we  are  left  to  infer  that 
the  entire  outfit  was  of  French  origin ;  and 
such  mtist  be  the  impression  of  every  one  who 
reads  these  paper^i.  In  fact,  in  several  in- 
stances, credit  is  explicitly  bestowed  on  French 
inventors  for  certain  of  the  appliances  which 
do  not  difl'er  in  any  essential  features  from  tlie 
corresponding  American  patterns. 

What  is  to  be  gained  by  thus  appropriating 
to  the  credit  of  a  nation  what  properly  belongs 
to  another  and  a  friendly  one,  by  all  the  rights 
of  international  courtesy,  it  is  difflcult  to  un- 
derstand, and  especially  so  in  this  age  of  sup- 
l>o»ed  enlightenment,  when  every  important 
discovery  is  carried  with  lightning  rapidity  to 
all  parts  of  the  civilized  world.  Tlje  field  of 
marine  research  is  sufficiently  broad  to  engage 
the  entire  atlenlion  of  all  the  naturalists  who 
have  yet  entered  it;  and  the  frequent  mani- 
festations of  jealousj'  on  the  part  of  foreign, 
and  especially  French  investigators,  which 
often  result  in  wholly  ignoring  the  works  of 
an  able  xVmerican  author,  can  but  retard  prog- 
ress instead  of  aiding  it. 

Proofs  of  the  superior  excellence  of  Ameri- 
can methods  of  deep-sea  research  may  be 
found  in  every  important  scieutitic  library  of 
Kuropc  as  well  as  this  country  ;  and  at  the  two 
most  prominent  international  fisheries  exhibi- 
tions of  the  world,  —  those  of  Berlin  in  1880, 
and  London  in  1883.  —  all  of  the  American 
appliances  were  displayed,  and  received  the 
highest  awards.  They  have  therefore  been 
made  sufliciently  well  known  to  establish  their 
merits  before  the  scientific  world  ;  but,  as  no 
descriptions  of  them  have  ^^et  been  published 
for  the  benefit  of  the  general  public,  we  pro- 
I>ose  in  future  numbers  of  Science  to  give  ac- 
counts of  their  construction,  and  of  the  causes 
which  lead  to  their  introduction. 

RlCllARD    RaTHBUN. 


SPECIAL  MANURES    FOR    PARTICULAR 
CROPS. 

TuE  fact  that  the  ptircontages  of  nitrogen  and  of 
the  several  ash  ingredients  vary  quite  widely  in  dlf* 
ferent  plants  (le^mes  being  rich  in  nitrogen,  cere- 
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aU  in  phosphoric  acid,  aiul  root*crops  in  potiish) 
has  frequently  leil  to  the  compounding  of  •t»-c'alled 
tpeciul  fertilizers  oi'  manures,  intended  to  he  particu- 
larly adiipted  to  the  growlli  of  cerLiin  cnip».  The 
startinK-puitit  In  the  preparation  of  oucli  ferlillzera 
h;i8  usually  btH'U  LicWc's  '  retttitutlon  theory'  (rr«a/z- 
feAre),  nccording  to  which  the  soil  must  be  mmmred 
with  the  same  quantities  of  fertilizing  mtiterials  as 
are  removed  by  the  crops  produced-  On  this  theory, 
a  special  manure  for  beans  would  contain  much 
nitrogen,  and  one  fur  com  or  wheal  much  phosphoric 
acid.  Such  special  manures  were  first  brought  prom- 
inently into  notice  in  this  country  i>y  Professor  Stock- 
bridge  of  the  Massachusetts  ;iin"icuUurai  college,  and, 
fi»r  the  U^t  fe^v  years,  have  enjoyed  great  popularity, 
almost  every  prominent  fertilizer-manufacturer  pro- 
iIucinR  fertilizers  for  all  ronceivable  crops,  even  to 
orange-trees.  These  fertilizers  haire  seldom  had  the 
same  composition  in  two  luccesstve  years;  and  those 
of  each  uiaker  have  differed  from  those  of  every 
other,  thus  afTonllng  to  consumers  an  abundant 
variety  from  wliicli  to  choose. 

It  Is  not  proposetl  here  to  enter  Into  a  consideration 
of  all  tho  numerous  fallacies  lnvolve«l  In  the  use  of 
special  manures,  but  only  to  present  the  n^sulls  of 
sumc  recent  cxporimenta,  which  hnvc  an  Important 
bearing  upon  the  fundamotttal  idea  of  such  fertilizers. 
This  idea  is,  in  brief,  that  crops  must  be  manured 
most  abundantly  with  those  elements  whicli  tlicy 
contain  most  abundantly.  There  are  not  wanting, 
however,  indicatiotis  that  this  is  not  altogether  true. 
Fnf  example:  whuat  contains,  on  the  average,  about 
hfvlf  as  much  nitrogen  as  clover;  yet  experience  has 
siiown  tlmt  wheat  is  greatly  benehted  by  nitrogenous 
niauures,  wtiile  clover  is  comparatively  iudifTerent  to 
them.  Indeed,  it  is  a  common  practice  to  grow  wlieat 
after  clover,  using  the  latter  crop  U)  gather  nitrogen 
f'>r  the  former.  Many  other  similar  cases  might  1>e 
cited;  and  It  Is  a  noteworthy  fact  that  many  special 
manures,  while  professing  to  be  compounded  on  the 
llieory  stated  above,  are,  in  fact,  modified  to  corre- 
s[iond  with  these  teachings  of  experience. 

All  this  suggesLs  that  one  Important  factor  In  deler- 
ndning  the  most  suitable  manuring  for  any  crop  Is 
the  power  which  that  crop  has  of  gathering  its  sup- 
plies from  natural  sources.  Paul  Wagner  has  recently 
published^  some  investigations  upon  this  subject, 
which  are  interesting,  both  In  themselves  and  in  their 
HUgge»ii(iiis  for  future  work.  Ue  compared  pea*  and 
barley,  growing  them  in  zinc  vessels  twenty-five  centi- 
metres high  and  twenty-tive  centimetres  in  diameter. 
These  vessels  were  uniformly  filled  with  carefully 
mixed  and  sifted  soil,  were  provided  with  a  constant 
water-supply,  and,  in  short,  diffehed  only  In  the 
manuring  which  they  received. 

Tlie  following  mannrlngs  were  given  in  each 
series:  No.  1,  nothing;  No.  2,  nitrogen;  No.  3,  pot- 
ash; No.  4.  phosphoric  acid;  No.  5,  phof^phoric  acid 
and  nitrofjen;  No.  6,  nitrogen  and  potash;  No.  7» 
pola«h  and  phosphoric  acid;  No.  8,  potash,  nitrogen, 
and  phosphoric  acid.     Each  manuring  was  duplicated, 

'  LandiB.  JaHrtriichir,  sH-  TIT. 


so  Ujat  thirty-two  vessels  were  nsetl  in  all.  Nitrogen 
was  given  in  every  case  at  the  rate  of  40  kilos  per 
hectare,  in  the  form  of  nitrato  of  soda;  potash,  at  ihe 
rate  of  f^)  kiloa  i>erhecUrc,  in  the  form  of  chloride; 
phosphoric  acid,  at  the  rate  of  100  kilos  per  hectare, 
in  the  form  of  superphosphate.  The  duplicate  manur- 
ings  gave  reasonably  accordant  results,  and  the 
author  estlmaiea  the  limits  of  error  at  3%  of  the  total 
yield.  Tlic  following  table  shows  ihu  rtlaiicr  yield 
of  tt^tal  air-dry  matter  (grain  and  straw),  that  of  the 
unmanured  vessels  being  taken  as  100. 


i 


No. 


MAQOrlOg. 


Nolhtog 

NItrorea     .    ....•■*..• 
Votmh   .,....».r... 

PhoBplinrlr  add .    •    ■ 

PhoMphorin  neld  mnd  tiltropnj  .     .     .    . 

Nliri'Bi'tl  stmI  pqtANlj 

PotNvti  muti  pliUNphorlc  ncld      .     .     .     . 
PolAsb,  photphorto  sold,  and  nllrogen. 


Ctvp. 


Pbm. 

Bsrloy. 

100 

lOO 

UH 

lU 

loo 

im 

IM 

lis 

132 

IM 

103 

121 

U7 

IM 

Iftl 

ISl 

A  study  of  these  figures,  remembering  that  differences 
of  three  or  four  per  cent  have  no  significance,  leads 
to  the  following  conclusions:  — 

The  nitntgen  had  as  gowl  as  no  effect  upon  the 
peas  (compare  1  witii  2,  3  with  rt,  4  with  Ti,  and  7  with 
8:  the  greatest  difference  is  6%).  The  same  com- 
parison for  the  barley  tthows  that  the  nitrogen  here 
had  a  very  beneficial  effect,  the  increase  in  the  crop 
amounting  U*  from  \Z%  (nitrogen  alone)  t4i  5.'^% 
(nitrogen  In  combination  with  i>ot«sh  and  phosphoric 
acid).  Interesting  differences  in  the  effect  of  potash 
and  of  phosphoric  acid  upon  the  two  plants  are  also 
evident,  but  we  pass  over  these  for  the  present. 

The  nitrogen  of  the  unmanured  soil  amounted  to 
13.77  grams  in  each  vessel;  that  of  tlie  manuring,  to 
0.2  of  a  gram.  The  nitrogen  of  the  unmanured  soil 
was  fully  sufiicient  to  supply  the  needs  of  the  pens. 
aa  the  following  consideratioris  show.  There  were 
produced  — 


WIthmit  manure 

With  QhroiFcn 

WUli  pottuil)  and  pliovphoiiv  add. 

With  pohuli,  phuvphtirlc  scld,  and 

nlirogc-u 


^  Costal  nlns 

Dry  maucr.        nitrogen. 


3O.0  ifrmmji. 
3I.a       " 
U.0       '• 

4S.3       " 


0.91  rrama. 
O.M       " 


l.»4 
1.8T 


That  is  to  say,  manuring  with  pota'^h  aud  pho^diorlc 
acid  enabled  the  pens  to  produce  47%  more  dry  mat- 
ter, the  0.4.3  of  a  gram  of  nitrogen  necessary  for  this 
Increase  being  ohtaineil  as  readily  from  the  coinpara- 
tively  insoluble  nitrogen  of  the  soli  as  from  the  sola- 
ble  nitrogen  added  as  manure. 

For  the  production  of  barley,  the  figures  stand  u 
follows:  — 
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phcMphnric  mad,  and 


Pry  matter. 


13.S  gnuna. 
17.0      " 
U.4      '• 


Comal  olog 
nttrogeo. 


0.38  gnuBi. 
0.20       " 

o.ae     •' 

0.41       •' 


■^Tlie  nttrogen  of  the  iinmanured   soil  wm   not  suf- 
•nt  to  fully  8n]t|ilT  the  needs  of  ihe  biirley;   for 

*'"' •'•Hiring  withiKH*.-!!  and  phosphoric  aoid  only 

'  "J  prodnce  2*1%  more  dry  irmttcr,  eontafn- 

IJ'-  -'i  a  gram  of  nilrogi-n,  llie  addition  of  0.2  of 

[a  gram  of    soluble   nltrogeu  enabled  it  to  show  au 
ii'Triifte  of  81  %  of  dry  matter,  coalalning  0.18  of  a 
[grani  of  nitrogen. 

These  facts  adtnlt  of  but  one  conclusion:  viz.,  that 

pas  are  aMe  to  a.«sitnilate  the  nifrogen  contained  In 

d»o  »--.t!  iM.icb  more  readily  than  is  barley.    The  fact 

i-planl  contains  much  more  nitrogen  than 

11  .  planldoesnotshowthatpeaa^hould  receive 

luch  mope  nitrogenous  manure  than  barley,  but.  on 

Uii  rniitniry.ihnt  they  can  readily  supply  theniselves 

-'(•n.  but  need  to  be  manured  with   potash, 

p-  ilarly  with  phosplioricncld.    Barley,  on  the 

irr  hand.  conUins  liitie  nitrogen,  p.-irtly  becau.'ie  ic 

unot  fAlher  it   readily,  and  therefore  it  needs  an 

rlillcial  supply.     In  other  words,  the  greater  need 

nitrogen  on  the  part  of  the  peas  corresponds  to  a 

potter  fionorof  obtaining  it. 

Tt  I=.  ..f  course,   unsafe  to  generalize  from  these 

inenta.     At  the  same   lime,  iheir  results 

so  exactly  with  the  teachings  of  expert- 

'ling    ih'.^    tnoet    suitable    manuring   for 

I  cervals  respectively,  and  appear  a  priori 

'.  that  one  can  hardly  avoid  a  strong  belief 

i  leral  applU-alion.     They  certainly  opon  an 

*ti(l  Imp'irtanl  flpid  for  further  research. 

I  shown,  that.  In  manuring  any  given  plant. 

"  direct  our  attention  more  particularly  to 

rita  of  lu  food  which  it  contains  in  rela- 

'  quantity  rather  than  to  those  present  in 

•*  .we  &hall  have  made  a  very  consitlerabto 

advajic«  tn  our  knowledge  of  the  theory  of  manures. 

U.  F.  Armbbt. 


:OCirS  WORK  upon  rUBERCVlOSTSi, 
AND  THE  PHESEXT  CONDIllON  OF 
THE  QUESTION. 

TitK  fjui'stlon  of  the  cause  of  that  form  of  disease 
known  as  tulterculnsls  is  one  which  has  been  the 
subject  of  di8cu3sion  in  medical  circles  for  many 
yeara.  It  ts  of  especial  interest  to  the  laity,  because 
In  t>nr  of  It^  forms  tt  includes  the  affection  so  widely 
known  as  ronsumpiion  <if  the  lung^,  or  phthi^^is. 
The  idea  of  a  contagious  nature  as  belonging  to  this 
fWDefma,  Le.,  to  tubcrculoiiis.  was  first  broached  In 
Biodern  tJmes  by  VUlemin,^  aa  the  result  of  a  scries  of 


experiment3  upon  animals,  conducted  by  him.    These 

exj»eriments  attracted  very  great  attention  at  the 
time,  and  were  ftubsequently  repeated,  with  varying 
degrees  of  succeis  and  failure,  by  numerous  observ- 
ers. Tweniy-live  years  before  Villemin's  experiments 
wt»re  announced,  Klencke  ^  claimed  to  have  produced 
tuK'rculosis  in  nnimals  (rabbilA)  by  the  inoculation 
of  tuberculouj-  matter.  Ills  resullfl  do  not,  however, 
seem  to  have  received  the  attention  which  they  de- 
served; and  it  ie  to  Yilleniin  that  Is  usually  ascribed 
Ihe  beginning  of  the  line  of  experiment  which  has 
resulted  in  the  work  which  is  under  consideration 
to-day. 

Among  those  who  have  taken  up  the  question  of 
the  specific  nnturc  of  tuberculosis  in  Inoculntiou  ex- 
periments, may  be  especially  mentioned  Waldenburg, 
Klebs,  Cobnheim,  Fhinkel,  and  Baumg:\rten,  In- 
halation experiments,  in  which  the  disease  is  sought 
to  be  communicated  by  forcing  animals  to  inliale 
finely  divided  dried  tuberculous  materials,  have  been 
tried  again  and  again  with  as  conflicting  results  as 
in  the  preceding  serie?.  Those  who  have  done  the 
most  noteworthy  work  In  this  direction  arc  Schot- 
tetius,  Tappeiner,  Weigert,  Weicbselbaum,  and 
Balogh. 

Feedliig-experiraenta  form  the  third  class  by  which 
an  endeavor  to  obtain  evidence  for  or  against  the 
specific  nature  of  tul)ereulosl>t  has  been  ma4ie.  It  is 
unnecessary  to  do  more  than  mention  the  names  of 
m  few  of  those  who  have  taken  a  prominent  part  in 
this  branch  of  the  Investigation:  such  are  Aufrecht, 
Ktebs.  Bollinger,  Colin,  Tappeiner,  and  Toussaint. 

These  names,  forming  but  a  small  jiart  of  the  cata- 
logue  of  those  who  have  been  interested  in  the  study 
of  tuberculosis,  will  give  some  indication  of  the  vast 
amount  of  work  done,  and  the  interest  taken  In  this 
subject. 

After  Vlllemin's  experiments,  and  coincident  with 
all  the  work  that  was  called  out  by  them,  the  ques- 
tion of  the  nature  of  the  virus  of  tuberculosis  waa 
eagerly  discussed.  The  idea  of  a  eontarjlum  vivum 
was  firfrt  suggested  by  Buhl,'-'  who  claimed  to  have 
observed  micro-organ i»ms  constantly  occurring  In  tu- 
berculous nodulps;  these  micro-organisms  being  both 
micrococci  and  bacteria.  This  idea  was  taken  up  by 
Klebfl/  who  claimed  to  have  isolated  a  micrococcus 
by  culctire,  and  to  have  produced  tuberculosis  by  the 
inoculation  of  this  organism.  Klebs's  experlmenta 
were  repeated,  and  with  the  same,  or  nearly  the  same, 
successful  results,  by  Schueller,*  Keiustadler,^  and 
DeutMchmann.*  The  acceptance  of  this  monas  tuber- 
culosum,  as  it  was  called,  as  the  specific  cause  of  the 
tuberculous  process,  was  nut  general,  however;  and 
for  various  rejisons  the  work  of  Klebs  seems  to  be 
untrustworthy. 

■  Untcrtucbundon  un  rrAthmucvn,  «te.  Vun  ProfcBaor 
Klbmckk.    Lolptlic.  1H3.    Bil.  L 

■  Ltmgrnentziinitung,  tiihprctiltMr,  ttnA  •cliwInOiUcht.  1979< 

•  Pniffrr  inril.  Kocfien»eftri/t,  U77,  'Sim.  V2  and  4A. 

•  I'tber t/ifntprHliichi  ihTfUt-Af.  Arvh.  /iir  trp.  fMtikol,,  bd. 
zl.,  1S7it.     Krp.  untt  hiakitug.  unUrnchumg  tlb*r  di*  tnUtfhHng 

•  Areft.  /iir  tJtp.  puihot..  ImI.  xI.,  18TU. 
«  it*ti,  ffutratbtaU,  Xo.  IS,  1881. 
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While  nil  these  Invcstigstions  were  going  on.  aiid 
the  contradictory  and  conflicting  re^ultfl  derived  from 
Bhem  weru  beltjg  given  to  the  world,  other  experi- 
ments wure  being  t^ondiicied,  the  results  of  which 
were  nod  onuounced  tm  the  work  progresfted,  but  were 
kept  from  publicAtion  until  they  had  been  verified  in 
the  most  comi>lpte  ni/inner  that  modern  methods 
would  permit  These  experiments  were  those  of 
Robert  Koch,  conducted  by  liim  at  the  laboratory  of 
the  German  board  of  health  iu  Berlin,  and  pursued 
with  unremitting  diligence  and  care  for  over  two 
years.  The  results  were  first  made  public  under  the 
modest  title  of  'The  etiology  of  tuberculusis,*  at  a 
meeting  of  the  Berlin  phyftiolcgical  society  in  Marcli, 
1882,  and  were  published  in  the  lierlinrr  kUnltche 
toochenschrlft,  1882,  No.  15,  His  method  of  work  was 
as  follows:  — 

Starting  with  tiie  assumption  that  a  micro-organ- 
ism might  be  at  the  bottom  of  the  disease,  he  care- 
fully searched  for  sume  evidence  to  support  this 
theory  by  microscopic  investigation  of  large  numbers 
of  tuberculous  tissues  from  various  sources.  As  a 
result,  he  found,  that  with  favorable  illumination  of 
the  specimen,  and  good  lenses,  it  was  possible  to  make 
out  the  almost  constant  presence,  In  tuljerculous  tis- 
sues, of  a  rod-lltte  organiftm  much  smaller  and  finer 
than  moat  of  those  that  had  hitherto  been  observed. 
Tlie  t>ocurrence  of  this  organism  was  found  to  be  so 
freifuent,  and  in  such  early  staffes  of  the  disea«<e,  that 
a  su^piciun  of  its  causal  relation  to  the  pathological 
process  was  forced  upon  hlni. 

The  discovery  of  the  existence  of  this  bftcterium  was 
but  the  beginning  of  the  investigation,  however;  and 
the  masterly  series  of  experimenls  by  which  be  went 
ou  to  pnive  its  specific  relationship  must  be  read  to 
be  appreciated. 

In  tlie  first  place,  it  was  necessary  to  isolate  this 
organism  from  its  snrroundlngs.  and  to  propagate  it 
by  Itself;  that  is,  to  produce  a  'pure  culture.'  The 
beat  means  to  do  this  could  only  1>e  nscertalned  by 
experiment;  and,  after  the  conclusion  of  these  ex- 
perimenis,  his  result**  were  the»e.  The  organism 
was  found  to  flonriAh  best  at  :i  temperature  of  from 
36°to40°C., — a  much  higher  range  tliau  is  neces- 
sary for  most  forms  of  bacteria.  This  being  ascer- 
tained, it  was  necessary  to  find  some  suit:ible  culture- 
soil  upon  which  the  organism  could  fiourish;  for  the 
ordinary  gelatine  media  would  not  remain  solid  at 
this  temperature.  Here  it  was  found  that  the  serimi 
of  the  blood  of  sheep  or  cattle  was  the  best  medium 
to  be  employed;  for,  by  exposure  to  a  comparatively 
low  temperature  (6.')°  C.),  it  wou.d  gra*lually  solidify, 
until,  at  the  end  of  a  few  hours  of  such  cxpoRurc,  It 
would  become  a  transparent,  amber-colored  mass  of 
a  jeliy-llkc  consistency,  of  course  remaining  solid  at 
a  lower  temperature  for  any  length  of  lime.  After 
this  was  done,  there  was  still  another  peculiarity  of 
this  organism  to  be  appreciated,  anj  that  was  its  slow 
growth.  Up  to  this  time,  bacteria  were  supposed  to 
complete  the  cycle  of  their  existence  in  a  verj'  short 
lime,  —  usually  measured  by  minutes,  occasionally 
by  hours.  In  this  case,  however,  there  was  some- 
thing entirely  different;  and  it  was  not  until  after  a 


large  number  of  exp«Timents  had  failed,  that  It  was 
reaihied  that  they  were  dealing  with  an  organism  re- 
quiring from  &  week  to  ten  days  for  any  appreciable 
increase  In  its  numbers  to  uccur. 

Having  found  out  all  these  pecullariile8«  It  re- 
mained to  study  what  happened  Lb  the  culture- 
apparatus,  as  time  went  on.  It  was  found  that  It 
required  from  two  to  three  weeks  for  such  a  growth 
to  take  place  upon  the  surface  of  the  culture-medium ; 
that  a  portion  could  be  transferred  to  another  nutri- 
tive soil,  and  a  new  culture  started:  it  was  found 
that  the  growth  occurred  in  dry,  whitish-gray  scales, 
that,  under  a  low  power  of  the  microscope,  were  seen 
to  be  rather  of  a  sigmoid  form ;  and  it  was  found  that 
when  thei^e  scales  were  transferred  to  other  soil  and 
broken  up,  each  fnigmeut  would  produce  like  scales, 
and  that  this  method  of  propagation  could  be  kept  up 
for  months  at  a  lime.  Inoculation  of  animals  of  vari- 
ous kinds  with  material  from  these  cultures  at  any 
and  all  stages  of  their  growth,  done  under  the  most 
rigid  precautions  for  the  exclusion  of  any  Impurities, 
or  possibly  specific  matter,  was  found  invailably  to 
produce  the  diseiise  tuberculosis.  The  tissues  of 
these  nnimali^,  when  killed,  presented  the  nodular 
appearances  peculiar  lo  tlie  disease;  and  In  these 
nodules  were  always  found  orgaidsms  exactly  similar 
to  those  which  had  been  injected.  Cultures  of  liiese 
organisms  showed  exactly  the  same  i>ecull&ritie8  aa 
in  the  first  instance;  and  inoculations  with  the  result 
of  these  cultures  produced  the  same  pathological  ap- 
peara  rices. 

In  order  to  prove  that  these  organisms  alone  would 
produce  the  disease,  Koch  used  other  substances  than 
tuberculous  matter  for  inoculation;  and  these  sub- 
stances being  proven  by  microscopic  examination  to 
contain  no  organisms,  and  being  protected  from  ex- 
ternal contamination  by  all  known  precautions,  gave 
entirely  negative  results,  and  In  no  case  was  tubercu- 
losis produced.  On  the  other  hand,  In  uo  case  was 
there  a  failure  to  produce  the  disease,  when  materi- 
als cout^tluing  the  organism,  or  the  organism  itself, 
were  employed  aa  the  inoculating  material. 

Thus  it  will  be  seen  that  the  conditions  necessary 
for  the  establishment  of  a  specific  causat  relationship 
between  u  micro-organism  and  a  given  disease  were 
fulfilled  in  this  case,  so  far  as  It  was  possible  for  one 
observer  to  bring  tliem  about.  The  constant  occur- 
rence of  an  urgauism  in  the  varying  forms  of  the  dis- 
ease in  animals  and  in  man;  lis  isolation  from  the 
tissues,  and  reproduction  by  artificial  means;  its  in- 
troduction int'>  healthy  uuimais.  with  the  resulting 
pathological  processes  exactly  similar  to  the  original 
disease;  Its  discovery  in  these  inoculated  animals;  and 
its  rc-isolation  and  observation,  —  all  these  require- 
ments have  been  repeatedly  fulfilled  In  the  case 
of  the  bacillus  of  tuberculosis,  together  with  that 
other  trying  one,  that  materials  proven  to  contain 
no  bacilli  invariably  fail  to  act  in  any  specific  man- 
ner. 

Not  content  with  the  work  thus  announced,  Koch 
went  on  for  a  year  longer  with  his  experiments,  the 
results  of  which  were  collected  lu  July  of  last  year, 
but  have  only   recently  reached  American  readers 
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in  the  second   volume  of  tbe  Gerrotin    he&lth    re- 

porlA.*     In  this  article,  Koch  ie-affinii<i  bis  original 

Announcement,  lunl  gives  the  results  of  (urthor  work 

In   the  same  direction,  kJI   reached  by  expurimente 

conducloil  with  the  same  precision   as  the  first  se- 

They  bear  out  his  ossertious  to  iho  fuU,  and 

ko  exception  of  «  few  slight  changes  of  tech- 

itniJ  u  uiodificfltioM  of  the  staining  methods 

-r^l,  have  led  him  to  no  change  wbatever  in 

'     his  views  as  first  expressed  more  than  two 

^o  papers  taken  together  form  a  monument 
<  accuracy  and  cure,  and,  so  far  as  suhse- 

if.'.,.  .L^.^sii^tiohs  go,  will  carry  conviction  to  the 
miud  of  any  impartiaj  juilge.  Confirmatory  evidence, 
as  regards  the  occurrence  of  the  organism  in  ques- 
tion in  inbeiTulou*  lesion^  lias  been  offered  upon  all 
sides,  and  in  enormous  moss.  The  real  evidence, 
however,  the  repetition  of  tbe  culture  and  inocula- 
tion experimenti,  t«>  sadly  deficient.  This  is,  perhaps, 
not  to  be  wondered  at.  because  the  apparatus  neccs- 
t4ry  b  ao  extensive,  the  training  so  severe,  and  the 
apiitnde  for  the  «-ork  so  rare.  In  addition  to  all  this, 
the  tiin#  necessary  for  the  experiments  is  so  great, 
thai  Uie  cluuices  arc  tliat  they  never  will  be  repeated 
to  tbtir  full  extent,  although  it  fs  ouly  by  such  thor- 
evgil  «ld  exhaustive  investigation  that  progress  in 
llltf  bffan^  of  scientific  medicine  can  bo  expected. 

Same  few  observers  have  pretended  to  upset  the  cnn- 
^Clnclocts  of  Ko4^h  upon  the  basis  of  extreincly  unsatls- 

Morr  tktul  incomplol*  observaiions.  Spina  of  Vienna 
or  WHS,  a  prominent  champion  of  this  class.  His 
ras  announced  with  a  flourish  as  being  in- 
to overturn,  and  OS  actually  accomplishing  the 
rtion  of,  all  Koch's  the«jries.  Upon  its  pub- 
tfon.  It  was  found  to  be  nothing  but  a  criticism 
it  '   that  Koch  himself  acknowledged  tu  bo 

a  few  observations  upon  the  occurrence 
of  the  bacillus,  but  with  an  entire  absence  of  any 
culture,  or  properly  conducted  inoculation,  cxperi- 
mcnu  whatever;  in  ah  respects  being  so  for  below 
Ibe  work  It  was  me^nt  to  criticise,  that  it  was  with 

In  and  mortification   that  we  heard  it  mentioned 

Ibe  aame  plane,  in    the   annual    address   to    the 

-huaetts  medical  society  of  this  year.     This, 

iwever.  seems  to  be  the  limit  of  any  noteworthy 
objections  in  Europe:  in  this  country  it  is  different, 
a  number  of  gentlemen  having  considered  themselves 
«Ulwri«ed  to  spoak  in  opposition  to  Koch's  views 
upon  the  gruuud  uf  personal  observations.  For  the 
BMrt  part,  however,  Lhelr  pretensions  axe  too  weak 
t*r«3Plve  serious  notice:  as,  for  example,  Schmidt's 
cryof  *f^t  crystals;' Gre^B,  of 'fibrine  filaments;' 
CnUor's,  of  'Jilycodenna  aceti;'  or  Formad's,  of 
'norrtyw  lymph-spaces.*  It  is,  perhaps,  hardly  fair 
tAflp#akof  Formad's  deplorable  failure  to  maintain 
}  '  '>ii  to  Koch  by  any  reasonable  arguments 

:i;  inniial  sesaiun  of  the  American  lueillcal 

OMociatlori.  Through  imperfect  counsel,  the  gontle- 
mou  was  Induced  to  come  before  the  meeting,  and 
after  onnouuclng  for  and  wide  his  intention  to  give 
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results  that  would  destroy  the  last  vestige  of  sirengtb 
to  Koch's  nsserliun  In  regard  to  the  specific  nature 
of  tbe  bacillus  of  tuberciiJu&is,  iustead  uf  doing  this, 
[iroceeded  to  read  a  reprint  of  an  article  published  by 
him  last  fall,  announcln;^  th.it  his  results  would  be 
published  in  the  near  future.  This,  in  the  present 
condition  of  all  questions  relating  to  micro-organ- 
isms in  this  country,  seems  to  be  almost  inexcusable. 
These  results  have  been  promised  for  months,  and 
At  the  time  of  writing  have  not  yet  apfwarcd.  It 
seems  as  if  it  were  the  bounden  duly  of  all  those 
honestly  inlen'sted  in  the  advancement  of  scientific 
knowledge  to  talk  and  publish  less,  and  to  work 
more.  What  is  needed  is  the  publication  of  the  results 
of  work  carefully  and  conscientiously  performed,  to- 
gether with  the  exact  details  of  every  step  in  every 
process  by  which  those  results  wore  reached.  In 
addition  to  this.  Me  have  a  right  to  demand  that  all 
wurk  of  this  kind  shall  be  done  by  tndned  observers. 
In  tbe  presence  of  others  equally  well  qualified  for 
tbe  observation,  —  not  with  and  by  half-tmined 
students,  —  and  that  the  very  be^t  appliances  of 
modern  research  shall  be  employed  in  each  and  every 
observation  made.  In  this  way,  and  in  this  way 
only,  can  reliance  be  placed  upon  olwervatlons  re- 
corded In  work  on  micro-organisms;  and  it  Is  the 
absence  of  work  of  this  kind  which  gives  so  very 
little  force  to  the  opponents  of  the  specific  nature  of 
the  bacillus  of  tuberculosis.  At  the  same  time,  it  is 
the  presence  of  this  ver)'  accnnicy  of  the  detailed  ac- 
count of  every  step  in  the  process  by  which  the  results 
were  reached,  and  of  the  completeness  of  the  ex- 
periments and  control  ex]>eriments,  that  gives  the 
convincing  power  to  Kocli's  work.  Nothing  that  can 
he  for  an  instaut  compared  with  it  for  simplicity  and 
directness  of  statement,  or  completeness  of  detail,  has 
yet  been  brouiiht  forward  by  his  opponents.  Until 
that  is  done,  aud  It  docs  not  look  probable  at  the 
present  writing,  his  work  must  be  accepted  as  con- 
clusive; and  measures  should  be  taken  to  control 
to  some  extent  the  wide-spread  destruction  of  this 
dlseoae,  as  it  is  most  certainly  wUbln  our  power 
to  do. 

Koch's  own  work  upon  the  subject  of  tuberculosis 
has  l>een  suspended  for  a  year,  owing  to  his  absence 
in  the  east  witli  the  German  cholera  c<^mmisaion, 
with  which  he  has  lately  returned.  Whether  he 
himself  will  take  it  up  again  U  to  be  doubted;  for 
his  facilities  for  work  are  unbounded,  and  his  natural 
impiUse  will,  of  course,  be  to  open  up  untrodden 
paths  of  research. 


THE   GREENWICH   OBSERVATORY, 

TuE  board  of  visitors  of  this  institution  held  its 
annual  session  on  Saturday.  June  14.  and  heard  the 
report  of  the  astronomer  royal  on  the  work  of  the 
observatory  during  the  twelve-month  ended  May  20. 
Of  this,  Mr.  Chriaiio  says,  "It  has  gone  on  steadily 
in  the  same  lines  as  in  former  years,  with  such  small 
extensions  in  certain  directions  as  could  be  mode 
without  infringing  the  long-established  principle  that 
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&II  observations  are  to  b«  reduced  and  pablisliei) 
witlioiil  delay," 

TliG  ftiiulamtMtUil  instrunient.  the  transit  clrcl**, 
hrts  been  kept  well  at  work  on  ihc  regular  obscrva- 
ti'ms  of  the  sun,  tlic  moon,  the  pUneta  and  funda- 
muntai  stars,  together  wllh  olher  Mam,  which,  in  the 
annua]  catalogue  for  188:?,  number  1.550.  The  total 
number  of  transits  observed  was  5,213,  and  of  circle- 
observations,  n,(MI», —  a  larger  number  of  meridian 
observations  than  usual.  But  what  Is  of  more  in- 
teroat,  the  reductions  of  the«e  observations  are  niftin- 
tained  in  a  state  of  forwardness  unknown  in  national 
observatories  generally.  Thecouiputalioiis  on  certain 
stfi^es  of  the  reductions  of  the  meridian-work  were 
reported  to  be  well  advanced  on  all  observations  up  to 
the  middle  of  May,  1HIJ4.  It  is  worthy  of  note  here, 
that  the  mean  correction  of  the  •Nautical  almanac* 
positions  of  the  moon  in  right  ascension  iiirn^  out 
to  be  no  larger  than  —  0*.03  for  the  year  1S83.  This 
interesting  coiicor(?ance  of  theory  and  observation  Is 
due  to  the  adoption  In  the  'Nautical  almanac'  of 
Professor  Newoomb's  corrections  to  the  'Tables  de 
la  lune*  of  Hansen,  which  are  the  same  ns  those 
employed  in  the  construction  of  the  'American 
ephomerifi.' 

The  observalions  with  the  altazimuth  have  been 
rftstricled  to  the  periiKl  from  the  last  quarter  of  the 
moon  to  the  first  «|uarter  in  each  lunation;  it  being 
considered,  that,  from  the  tirst  quarter  to  the  last,  the 
observations  of  the  moon  on  the  meridian  will  be 
obtained  in  sufficient  almndance.  The  astronomer 
royal  regards  it  as  evidence  of  the  great  value  of  the 
altiLzimutb,  that,  during  the  former  peri'»d,  nineteen 
observations  of  the  moon  were  secured  with  it  at 
times  when  the  moon's  meridianpas5age  took  plare 
within  three  hours  of  the  sun,  and  when  observation 
with  the  transit  circle  was  thus  impracticalde. 

With  the  cquatnrially  mounted  rc^fracting  tele- 
scojies,  only  the  usual  observalions  were  conducted; 
but,  with  the  spectroscope,  results  of  much  importance 
and  inter<*st  were  reachctl.  "  For  the  determination 
of  motions  of  stars  in  the  line  of  sight,  four  hundred 
and  twelve  mcojtiires  have  been  made  of  the  dis- 
placement of  the  i-^line  in  tlie  spectra  of  forty-eight 
stars,  ninety-one  measures  of  the  6  lines  In  nineteen 
stars,  and  two  inea>ure8  of  the  D  lines  in  one  utar, 
besides  measures  of  the  displacements  of  the  6  and 
film's  in  the  spectra  of  the  en*t  and  west  limbs  of 
Jupiter,  and  In  the  epcctra  of  Venus  and  Mar£.  .  ,  . 
Some  preliminary  measures  have  also  been  made  of 
the  F  line  in  the  spectrum  of  the  Orion  nebula. 
The  progressive  change  in  the  motion  of  Sirius  from 
recession  to  approach,  alluded  to  in  the  last  two  re- 
ports, is  fully  confirmed  by  numerous  observations 
since  last  autumn,  and  a  change  of  the  same  charac- 
ter is  indicated  in  the  case  of  Procyon." 

With  regard  to  solar  photography,  undertaken  with 
the  view  to  determine  the  amount  of  ("potted  area,  It 
is  inlt'resting  to  note  that  the  heliograph,  which  up  lo 
the  present  lime  has  given  pictures  of  four  inches 
diatncter  only,  has  been  modified  so  as  to  take  eight- 
inch  ])iolures,  as  was  suggested  t^'o  years  ngo  by  the 
solar-physics  committee.    The  photographs  taken  in 


India  under  the  aiippicen  of  the  i>Hiuo  committee  are 
now  sent  to  Greenwich  for  reduction,  thus  n^^uUing 
In  a  considerable  increase  in  the  number  of  days  for 
which  photographs  are  available.  In  i^^i,  for  ex- 
ample, photographs  on  215  days  at  Greenwich  are 
supplemented  by  those  on  125  days  of  India,  giving 
a  total  of  U40.  In  IKS'i,  to  aOl  days  al  Greenwich 
wcrt!  added  142  India,  thus  leaving  only  22  days 
without  photographs  in  the  entire  year.  In  the 
photographic  branch  of  the  observatory-work  there 
ha^  been  much  pressure  *' during  the  !ong-continu«l 
maximum  of  sun-spots,  the  work  of  raeaMirlng  the 
photographs  having  l»oen  somewhat  further  iBcreaseil 
by  the  adopliuu  of  large-scale  photographs  of  the 
sun." 

The  acquisition  of  the  Lassell  equatorial,  and  the 
uses  to  which  the  astronomer  royal  proposed  putting 
it,  were  mentio^ie*!  in  the  report  of  the  previous  year, 
A  new  dome  for  this  telescope,  thirty  feet  in  diameter. 
and  covered  wllh  papier-mache  on  a  framework  of 
iron,  was  completed  by  the  Messrs.  T.  Cooke  A  Sons 
of  York  in  March  last;  and  the  building  is  now  about 
complete  in  all  its  details.  The  instrument  itself  has 
been  generally  cleaned  and  repaired.  The  mirror  is 
in  very  good  condition  as  re-gards  polish,  and  the 
definition  on  stars  is  salisfai'tory. 

The  magnetic  and  meteorological  observations  liavo 
been  continued  with  the  same  regularity  as  in  pre- 
vious years.  The  mean  temperature  of  1S83  was 
49°.3,  being0°.4  lower  t1»an  thy  average.  The  highest 
air-temperature  was  SS'^.l,  on  Aug.  21;  and  the  lowest, 
20<^.O,  on  March  24.  The  mean  daily  motion  of  the 
air  during  the  year  was  2vil  miles,  which  is  12  miles 
more  than  the  average.  The  number  of  hours  of 
bright  ttunshine  during  lBd3  was  1,241,  being  about 
St.)  hours  above  the  average  of  the  six  precwlins 
years.  Mr.  Christie  Informs  us  that  no  definite  con- 
nection was  noticed  between  magnetic  or  electric 
disturbances  and  the  phenomena  of  the  remarkable 
sunsets  of  the  past  winter. 


THE   UNITED-STATES  GEOLOGICAL 
SURVEY. 

Annual  report*  of  the  Uniied- States  geological  survey 
tn  the  xftrref  art/  of  the  inferior,  ii,,  lii.  J.  W,  Pow- 
ell, director.  Wjisbiui^n,  Oocemment^  1882- 
83.  55+  588  p.,  32  fig.,  62  pi. ;  18-f  664  p. .  56  %., 
35-f-32pl.     8°. 

It  has  often  been  remaiked  that  the  problems 
of  geology  are  expressed  in  far  simpler  terms 
in  Ameriea  Ihnn  in  Europe,  the  binhplaoe  of 
the  aeieiice.  It  is  hard  to  say  whether  it  would 
have  been  better  for  geology'  if  it  hud  been 
born  in  a  leas  adverse  environment.  Perhaps 
it  might  have  developed  more  rapidly,  but  proln 
ably  not  so  lieallhily.  Perhaps  the  very  difH- 
cullies  of  the  problems  of  geology  in  Kurope  — 
the  conflicts  of  the  schools  through  which  the 
yoimg  science  passed  —  have  tended  to  iuvig- 
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or«te  its  life.  However  this  may  be,  there 
no  (loabt,  thnt,  this  stnge  of  pupilage 
it  was  well  that  a  new  and  lurgur  tit-hl 
»ed  here  on  this  ootitinent,  where  its 
vfivity  might  be  more  prwhictive,  nnH  its 
gmwili  more  steady.  On  the  Norlli-Amcrifan 
coutineiic.  and  fsjieeiaUy  in  the  United  Siulea, 
it  would  seem  (hat  each  separate  geologie-^l 
problem  is  statotl  in  ihe  ('Ieai*cst  wa^-.  In  stia- 
tigraplty.  where  shall  we  tind  a  series  so  con- 
tinocms  and  tiimplete  as  in  the  region  of  tiie 
Wahsatcb  Mountains?  In  mountain  structure. 
whrrv  nrc  the  extreme  types  so  perfeetly  ex- 
prrsj^ed  as  in  the  Appalachian  on  the  one  hand, 
the  basin  ranges  on  the  other?     In  land- 

rlptnrci  where  are  there  examples  so  simple 

id  grand  as  in  the  plateau  region?  Of  the 
obscure  phenomena  of  thr  glacial  epoch,  where 

IV  we  ho[K;  to  find  an  explanation,  if  not  in 

»t<»ni  rnit4'<l  Slates?  In  the  still  more  ob- 
9t-  !ems  of  chemical  geology>  such  as 

ti.i  ^  of  ore-deposits,  —  problems  which 

httVH  hitherto  Itartlcd  the  utmost  efforts  of  sci- 

>ce,  —  what  field  so  pmmising  as  the  Ameri- 
Cordilleras,  where  the  process  is  still  goinjj 
under  our  eyes ?  Finally,  in  paleontology, 
where  are  there  (lelds  richer  llian  the  paleozoic 
hasin  of  the  east,  and  the  wonderful  cretaceous 
oihI  tertiary'  deposits  of  the  west? 

The«e  retlecTions  have  been  suggested  by 
reading  the  two  bulky  volumes  before  us. 
Thrrc  «in  be  no  <Ionbt  thai  the  establishment 
of  the  L".  S.  gcolo|^ifal  siir^-ey  is  an  epoch  not 

ly  in  the  geology  of  this  country,  but  in  the 
»DCO  of  geologA'  itself.  Kxcellent  work  has 
done  before  by  individual  etfort,  by  state 
i'eys,  and  by  surveys  undertaken  by  the  war 
and  interior  departments  :  but  never  before  has 
tbo  work  been  organized  in  a  manner  befitting 
AO  itobiti  A  ticld.  The  volumes  before  us  are  a 
proof  of  the  excellence  of  the  work  being  done : 
ibry  consist  of  full  abslrncts  of  a  series  of 
iDonogmpbs*  most  of  which  are  yet  unpub- 
lisb«d.  A  simple  enumeration  of  these  is  snfti- 
cietJl  to  show  tliuir  great  importance.  They  are 
Dattoo's  '  Physical  history  of  the  I  >rand  Canon 
dirtHct.*  Gilbert's  'History  of  Lake  Bonne- 
▼inc.'  lUiaseirs  'History  of  Lake  Lahontan,* 
Uagnr's  *  Geology  of  Kuieka  district,*  Em- 
iBom's  •  (ieology  of  Leadvillc  district,'  Beck- 
•r's  '  GeologA  of  ( 'omsiock  lode,'  IrA'ing's 
*r4.nt.i  r-(ie:irin;i  rocks  of  Lake  Superior/  and 
Cf  I's  '  Tcnninal  moraine  of  the  sec- 

oo..  ^  ..  -.1  op(x?h.'  It  is  evident  that  only 
the  BiOKt  rapid  review  of  these  memoirs  is  ]x>s- 
«fbk!  Nrre. 

The  g^.iAogy  of  the  plateau  region,  through 
tkc  labors  of  Powell  and  iJutton,  is  so  well 


known  that  only  a  brief  recapitulation  of  its 
wonderful  history  is  necessary.  This  region, 
now  the  highest  in  general  elevation  of  the 
continent,  was  a  sea-boltoni,  continuously  or 
nenrh*  so.  from  early  carboniferous  to  the  end 
of  the  cretaceous,  and  received,  during  this 
lime,  conformable  sediments  twelve  thousand 
to  fifteeu  thousand  feet  thick  :  this  indicates, 
of  course,  a  subsidence  to  the  same  extent. 
At  the  end  of  the  cretaceous  it  began  to  rise, 
passing  successively  through  brackish- water, 
fresh-water,  land,  and  high-plateau  conditions 
to  the  present  time,  the  I'xtrcnu?  elevation  be- 
ing not  less  than  eighteen  thousand  to  twenty 
thousand  feet.  Accompanying  this  elevation, 
and  as  its  effect,  there  has  been  a  general  ero- 
sion by  which  from  six  thousand  to  eleven 
thousand  feet  thickness  of  strata  have  been 
removed  over  the  whole  area,  leaving  the  pla- 
teau still  from  seven  thousand  to  eight  thou- 
sand feet  high;  and  lastly,  into  this  plateau, 
a  caiion-cutting  from  three  thousand  to  six 
thousand  feet  deep.  The  general  erosion  has 
given  rise  to  a  series  of  cliffs  from  a  thou- 
sand to  two  thousand  feet  high,  and  extending 
for  hundreds  of  miles;  while  the  elevation, 
e3iM»ciaIly  in  its  later  stages,  has  broken  the 
earth-crust  into  parallel  oblong  blocks  from 
twenty  to  thirty  miles  wide  and  a  hnndred 
or  more  miles  long,  which,  by  settling  un- 
eqmiUy,  have  produced  vertical  displacements 
of  a  thousand  to  six  thousand  feet.  These 
displacements,  having  occurred  in  compara- 
tively recent  times,  have  not  yet  been  obliter- 
ated by  erosion,  and  therefore  still  exist  as 
cliffs.  Thus,  besides  the  east  and  west  ero- 
sion-cliffs, there  are  also  north  and  south 
displaceraent-clitrs  :  these  latter  pass  by  in- 
sensible gradations  into  monoclinal  bends  of 
the  strata.  As  soon  as  the  region  became 
land,  of  course  a  river-system  was  estab- 
lished. As  the  region  rose,  the  rivers  cut 
down  pari  passu*  and  thns-mnintained  their 
positions.  The  Grand  Canoo  itself,  into 
which  the  tributaries  ilrain.  is  in  the  axis 
of  the  elevation.  Thus  it  has  come  to  pass 
that  the  rivers  run  against  the  incHnation 
of  the  strata,  cutting  deeper  as  the  strata 
rise,  southward.  This  remarkable  persistence 
of  river-beds,  in  spite  of  great  orographic 
changes,  was  first  i)oinled  out  by  Powell. 

The  time  when  these  different  events  oc- 
curred has  been  accurately  determined  by 
Dutton.  In  eocene  times,  nearly  the  whole 
plateau  region  was  covered  by  the  waters  of  a 
vast  lake,  in  which  many  thousand  feet  of  strata 
were  deiwsited,  — the  same  which  yieliled  such 
treasures  of  mammalian  ri;mnins  to  Marsh  and 
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Cope.  At  the  end  of  the  eocene,  lliis  lake 
was  drained  by  elevation,  the  present  river- 
system  was  establibhed,  arid  the  general  ero*ion 
oonunenced.  It  is  probable,  that<  during  the 
miocene,  the  climate  was  moist,  the  rain  ex- 
cessive, and  the  general  ei-osion  very  great. 
Most  of  the  general  erosion  was  done  during 
this  time.  During  the  pliocene  the  elevution 
WHS  greatly  ineivased,  llie  climate  beeametlry, 


certainly  in  this  Cnpt.*Dulton  excels.  W 
would  esiwcially  draw  attention  lo  his  really 
magnificent  description  of  the  towers  of  Vermil- 
ion Cliffis  (p.  8(1), of  the  tvmplos  and  towenso" 
V'ifgen  River  (p.  88),  and  ins  lidc  on  Kaibab 
plateau  to  Grand  Canon  (p.  130), 

It  is  nt'fdless  to  say  that  the  memoir  is  illus- 
trated in  a  manner  wortliy  of  the  subject. 

It  is  already  well  known,  tbruugh  the  previous 
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and,  while  a  moderate  general  erosion  oon- 
tinue<l,  the  strejun-cntting  beranie  excessive. 
The  upper,  outer,  and  greater  part  of  the  ( Jrand 
Canon  was  made  at  thii^  time  (sec  the  accom- 
panying (ignre).  Toward  the  end  of  tlie  plio- 
cene, things  settled  for  a  while :  the  streams 
reached  a  base-level,  and  cut  no  deeper  ft»r  a 
long  time.  At  the  begiauiag  of  the  quaternary, 
a  somewhat  rapid  rising  again  began,  and  has 
continued  to  the  present  time.  This  last  rising 
inaugurated  the  cutting  of  the  inner  canon. 
The  c'omparativeh'  rapid  rising  of  the  pliocene 
and  (jualeruary  times  produced  the  north  and 
sontli  faults,  and,  in  connection  with  these, 
igneous  outbursts  on  a  grand  scale. 

Alttiough  the  author  does  not,  we  would 
con'clate  tiiis  last  elevation  and  its  outl)ur8ts 
with  the  elevation  and  lava-flows  which  took 
place  in  California  at  the  beginning  of  the 
quaternary,  and  the  inner  canon  of  the  Colo- 
rado with  the  deep  canons  of  the  present  river- 
systems  of  that  state.  In  middle  California 
the  pliocene  rivers  were  displaced  by  the  lava- 
flows,  and  therefore  had  to  cut  new  beds. 
These  were  eut  much  deeper  than  the  old, 
because  the  country  was  greatly  elevated  at 
that  time.  But  in  southern  California  the 
country  was  elevated,  but  the  rivers  were  not 
displaced  :  therefore,  like  the  Colorado,  they 
cut  in  the  same  place,  but  deeper ;  and  rem- 
nants of  the  old  beds  are  now  found  on  tlie 
flunks  of  the  present  canons. 

Capt.  Dutton  has  isometimes  been  criticised 
for  a  style  unbecoming  a  scientiUc  treatise. 
We  do  not  agree  with  these  critics.  Nothing 
short  of  vivid  woixi-painting  can  give  any 
adequate   idea   of  the    peculiar   scenery ;  and 


labors  of  Gilbert  and  King,  that  in  quaternary! 
times  the  basin  region  wns   largely  occupied 
by    two   great    lakes,  separated    by    the    Kast 
Humboldt  Range.     The  one  occupying  Utah 
basin,  of  which  Great  Salt  Lake,  Utah,  Bear, 
and  Sevier  Lakes  are  the  residues,  was  uamed^ 
by  Gilbert,  I^ike  Bonneville  ;  while  that  oc*cu- 
pying  Nevada   basin,  and  of  which  Pyramid,, 
Winnemuceiu  Carson,  Hnmboldt,  and   Walker] 
Lakes  are  the  residues,   was  named  by  Mr. 
King,  Lake  Lahunlan.     The  complete  study  of  j 
these  lakes  has  been  undertaken  by  Mr,  Gilbei 
and  Mr.  Kussell.     The  great  importance  of  this 
investigation  lies  in  tlie  fact  that  lakes  without 
outlets  are  the  dearest  indicators  of  changing 
climate.     We  can  only  touch  lightly  the  mont] 
important  results,  referring  the  reader  to  th( 
memoir  for  the  proofs. 

According  tt»  King,  in  early  pliocene  a  great] 
lake,  which  he  calls  Lake  Shoshone,  covered, 
nearly  the  whole  basin  region.     This  lake  seems 
to  have  dried  away  almost  completely  by  the 
end  of  the  pliocene.     At  this  [»oint  Gilbert  takes 
up  the  history  of  the  region.     At  the  end  of  Ibej 
pli(><*rne,  Utah  basin  had  a  dry  climate  and  a] 
smnll  residuary  lake,  as  at  [>resent.     Duringtlie] 
quaternary,  the  lake  rose  until  it  reached  a  lev* 
nine  hundred  feet  alx>ve  the  present,  but  did] 
not  find  an  outlet.     Then  it  dried  away  grad« 
nally  and  i)i'obalily  completely,  nnd  its  residu.'ilj 
suit  was  buried  l)enealh  tine  clay,  or  *  play 
dc|M>siLs  '  of  Mr.  Russell.     This  was  foUowi 
by  a  second  rising,  which  reached  still  higher, 
and  the  lake  found  an  outlet  into  the  8nakl 
River.     Tlie   lake  was  therefore   fresh.     Th< 
ontlet  stream  cut  its  way  dotvn  three  hundrec 
feet  or  more,  until,  finding  a  hard  limestone,  Uu 
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lake  stood  at  the  six  hundred  foot  level  a  long 
time,  milking  a  very  distinct  terrace  (Provo 
terrace),  Tlienl)y  change  of  climate  it  lost  its 
outlet,  and  dried  away  bo  its  present  condition. 
Mr.  Gilbert  correlates  these  changes  with  the 
first  glacial,  the  inter-glacial,  the  second  gla- 
cial, and  the  post-glacial  periods.  Other  ver^' 
important  fads  brought  out  by  Mr.  Gilbert  are 
those  coniiectetl  with  recent  orographic  move- 
ments. The  floor  of  Utah  basin  has  recently 
moved,  and  is  probably  still  moving.  The 
movement  is  unequal.  The  floor  is  warping. 
The  great  fault  on  the  west  side  of  tlic  Wah- 
satch  has  recently  slipped,  and  will  probably 
again  slip.  The  Wiihsiilcli  Itange  has  growu 
very  recently,  and  is  probably  stiJl  growing. 
Such  slips  produce  earthquakes.  The  great 
Inyo  earthquake  of  1872  was  produced  by  a 
slipping  of  the  great  fault  on  the  east  side 
of  the  Sierra,  us  was  first  pointed  out  by 
LeC'onte.' 

Mr.  KuaseU's  studies  of  Lake  Kahontan  eti- 
tirely  confirm  the  conclusions  of  Mr.  Gilbert 
OS  to  climatic  changes.  This  lake  also  increased 
from  mere  residiiog  to  a  level  of  five  hundred 
feet  above  Pyramid  Lake.  Its  shells  show  that 
it  was  at  this  lime  fresh;  then  it  dried  away 
completely,  burying  its  salts,  if  any.  beneath 
playa  deposits.  Then  it  rose  again  to  the  five 
imndred  and  thirty  foot  level  (it  was  then  also 
fresh)  ;  it  .igain  dried  away  to  the  present 
residues.  Its  terraces  are  traceable  all  around  : 
it  never  found  an  outlet. 

Mr.  Russell  continues  the  observations,  com- 
menced by  King,  on  the  remarkable  deposits  of 
this  ancient  lake.  He  tlivides.  these  deposits 
into  three  kinds,  which  were  made  at  difierent 
sljiges  of  the  lake.  In  its  first  great  rise,  it 
deposited  a  hard,  smooth,  incrusting  lime  car- 
bonate (lilhoiit  de|>osit) .  At  the  one  lmn<lred 
foot  level  and  downwards,  it  deposited  what 
Mr.  King  calls  thinolite.  and  which  he  regards 
as  a  pseudomorph  after  gaylussite.  In  the 
last  and  greatest  rise,  it  deposited  ilie  dendritic 
tufa.  Mr.  KusHcll  calls  alleiition  to  the  fact, 
that,  if  thinolite  be  a  pseudomorph  after  gay- 
Inssite,  it  is  difficult  to  understand  what  be- 
came of  the  euormons  quantity  of  soda ;  for 
the  lake  never  fouud  an  outlet.  This  problem 
is  yet  unsolved. 

it  is  seen,  then,  that  Lake  Lahontan,  like  Lake 
lionueville,  shows  two  wet  periods  aeparatetl  by 
a  dry  period,  and  i)robabIy  two  glacial  i>erioda 
separated  by  an  interglacial  period.  Evi- 
dences of  recent  orographic  movements  are 
noted  here  also.  Nearly  all  tlie  basin  ranges 
are  formed  by  the  tilting  of  long  north  and  south 

^  Amer*  Joum.  «c.,  rol.  xvl.  p.  101, 187S. 


crust-blocks,  each  block  l>eing  dropped  on  one 
side,  and  lifted  on  the  otlier.  The  faults  thus 
produced  have  been  slipped  very  recently,  and 
are  probably  still  slipping.  The  mountains  are 
still  growing. 

The  three  memoirs  —  of  Emmons  on  the 
geology  of  Leadville.  of  Becker  ou  the  Corn- 
stock  lode,  Und  of  Irving  on  the  copper- 
bearing  nicks  of  Lake  Superior — all  throw 
light  on  the  genesis  of  ore-deposits. 

In  Mr.  Kmmona's  admirnbU'  memoir  we  have 
a  clear  acienlifio  account  (the  first  ever  given) 
of  the  wonderful  argentiferous  leadnlpposits  of 
Leadville.  In  this  region  the  mountain  system 
separating  the  plains  from  the  platejiu  region 
consists  of  three  ranges  ;  viz.,  the  Coloriido,  the 
Park,  and  the  Sawaieh.  The  first  two  are  aepa- 
mle*!  by  the  ]*arks  ;  the  last  two,  >»y  the  valley 
of  the  Arkansas  Uiver.  The  Park  Range,  in 
tlie  vicinity  of  LeadWlle,  is  called  the  Mos- 
quito Range.  On  the  western  slope  of  the 
Mosquito  liange,  or  eastern  side  of  Arkansas 
valley,  is  situated  Leadville.  The  Mosquito 
Range  consists  of  crumpled  and  faulted  strata, 
from  the  Cambrian  to  carlwniferoua  inclusive. 
The  ore-deposits  are  in  the  carboniferous. 
Between  the  carlranlferous  strata  are  thick  in- 
tercalary beds  of  |K>rphyry,  which  have  been 
forceil  between  the  separated  strata  without 
appearing  on  the  smface.  This  iniiptiuu  took 
place  during  the  civtacuous.  The  whole  series, 
both  se*limentary  and  intercalary-igneous,  was 
then  folded  and  faulted.  The  mode  of  occur- 
rence of  the  ore  shows  conclusively  that  it  was 
deposited  from  solution  in  percolating  water. 
The  ore  occurs  in  a  gangue  of  oxides  of  iron 
and  manganese,  mixed  with  clay,  in  cavities 
and  channels  in  the  limestone.  The  liuicstono 
was  dissolved  and  the  ore  substituted  by  ibo 
same  water,  the  clay  being  the  residuum  of 
the  dissolved  limestone.  The  ore  was  origi- 
nally <bsseminated  in  the  porphyr\-,  and  thence 
leached  out,  and  carried  downward  into  the 
limestone.  The  original  form  was  sulphides  ; 
but  in  many  eases  this  has  Ik'imi  subsetjuently 
changed  into  carbonates,  chlorides,  etc.  It  is 
seen,  then,  that  these  are  not  true  fissure- veins, 
but  deposits  in  irregular  watcr-chonnels  some- 
what like  the  lead  ores  of  Illinois,  and  like 
these  latter,  also,  they  occur  in  carboniferous 
limestone. 

These  imiK)rt«int  conclusions  of  Mr,  Emmons 
in  regard  to  the  genesis  of  ore-deposiis  are 
Bubstanlially  conDrmud  by  Mr.  Becker' a"  study 
of  the  Comstock  lotle.  This  grandest  of  all 
lodes  is.  however,  a  true  fisstu'e-veiu.  We  note 
only  the  most  imi>ortant  conclusions  of  this 
careful  memoir. 


rilfe 


Jolt  IJ,  18$t.l 


SCIENCE 


67 


The  vein  is  al  conlnt't  of  a  diabase  country 
the  one  side,  with  a  cliorite  on  the  other. 
Mr,  B<H'kcr  finds  ovidcncc-a  of  rejK'ale*!  .slip- 
ping. Kvlow,  it  prohably  cuts  into  the  diorite. 
The  ore  was  derived  from  the  eastern  dia- 
baw  country,  lu  the  angile  of  which,  analysis 
HtUi  tlnda  the  metals  in  »muU  quantities.  The 
disseminated  metals  wei*e  leached  out  and  car- 
ried westward  into  the  fissure,  and  there  accu- 
inulalMl.  The  solvent  water  was  hot,  and 
contuiued  alkaline  carbonates  and  alkaline  sul- 
(>liidcs  ;  in  other  words,  was  aolfntaric.  The 
rock»  were  lert  in  a  widely  decomposed  con- 
dition. These  cotK'Uisions  are  confirmed  by 
Ibo  observations  of  others,  ns  well  as  of  Mr. 
Becker  bimaclf,  on  tlio  phenomena  of  deposit 
of  silica  and  metallic  sulphides  from  soltalaric 
«*Uin.  now  going  on  at  Sulphur  Bank  and 
Steamboat  Springs.  It  is  not  unlikely  that 
the  process  is  still  going  on  also  in  Comstock 

Od  several  points  Mr.  Becker  differs  tVom 
previous  observers.  Richlhofen,  in  his  cele- 
l>Taled  memoir  on  A  nftlur.al  system  of  igneous 
roc*k4,  gives  a  prominent  place  as  a  rock 
sjiecies  to  |iPopylite.  Mr.  Becker  thinks,  and 
probably  rightly,  that  propylite  is  only  au 
altered  andesite.  and  therefore  that  the  species 
i»  untenable.  Rosenbusch,  however,  had  al- 
rtndy  shown  that  propylite  must  be  regarded 
«s  a  mo«itncation  of  andesite,  and  Mr.  Becker 
ought  lo  have  stated  this  fact. 

Again  Mr.  Becker  diJfers  (and  we  think  again 
rightly)  from  Church  as  to  the  source  of  the 
heal  of  (*omstock  lode.  Chureti  ascribed  it 
linization.  Mr.  Becker  shows  the  in- 
•Xkvy  of  this  cause,  and  suggests  as  a 
probable  cause  solfatnric  action,  the  fee- 
remnant  of  previous  vok'anism. 

The  memoir  of  Mr.  Irving  on  the  copper- 
ring  rocks  of  Lake  Superior  deals  with  some 
of  thu  moHt  vexed  tpiestious  in  geology.  When 
»uch  men  as  Hunt,  Whitney,  Selwyn,  Wads- 
worth,  and  Irving  dit)er  as  to  the  age  and 
Uratigraplnc  relations  of  the  copper-bearing 
flrrk*s,  those  who  have  not  i)cr8onalh'  examined 
tW  ground  have  no  right  to  an  opinion.  Mr. 
Irving'*  view  is,  that  this  series  partly  fills  the 
great  gap  between  the  Hurouian  and  the  Cam- 
brian. It  consists  of  sandstones  and  conglom- 
erates, with  intcrbeddcHi  sheets  of  igneous 
rocks,  mostly  basic ;  the  whole  being  of  enor- 
mous thickness. 

As  to  the  mode  of  occnrreaco  and  origin  of 
Uu!  ort!.  there  \t^  a  resemblance  to,  yet  striking 
diflfcpL'mH>  fWim,  that  of  Leadville.  As  in  Leud- 
Till<»,  so  here,  Wi*  have  niU'rnating  sheets  of 
Untta  and  Lava ;  also,  in  both,  the  ore  seems 


to  have  been  leached  fi*om  the  igneous,  and 
gathereil  in  fissures,  cavities,  water-chanuels 
of  any  kind  in  the  intervening  strata,  by  means 
of  down-percolating  water ;  also,  in  both,  the 
deiKisit  seems  to  have  been  made  by  substitu- 
tion ;  although  tJie  explanation  of  the  substi- 
tution is  more  difficult  in  this  case.  But,  on 
the  other  hand,  the  agu  of  the  strata  is  pre-Cam- 
brian  instead  of  carboniferous ;  the  strata  are 
conglomerates  and  sandstones  instead  of  lime- 
stones ;  and  the  intercalary  l>eds  are  cont^^mj)o- 
raneous  instead  of  subsequent,  i.e.,  |>oured  out 
on  the  surface,  and  covered  with  sediments,  in- 
stead of  forced  between  the  strata.  As  to  the 
obscure  question  of  the  reactions  by  which  ore 
was  dejKisiLed,  the  author  seems  to  adopt  l*um- 
pelly's  view,  that  the  copper  was  carried  in 
solution  as  sulphate,  and  was  reduced  by  the 
iron  of  the  basic  rocks,  which  oxidized  itself 
al  the  expense  of  the  copper  sulphate. 

The  memoir  of  Hague  on  the  Kureka  dis- 
trict dtMJS  not  touch  the  mines  of  this  district : 
that  is  left  for  a  future  memoir.  It  is  con- 
fined wholly  to  descriptive  geology.  As  such, 
although  not  entertaining  popular  reading,  it 
is  a  model  of  painstaking,  conscientious  work. 
It  is  on  such  work,  and  such  only,  that  a  time 
geological  science  must  be  built.  Only  one 
point  we  have  time  to  notice.  Mr.  il.ague  de- 
clares that  there  is  no  trachyte  at  all  among 
the  western  eruptive,  what  has  gone  under 
that  name  being  andesite.  This  decision  is 
founded  on  the  fact  that  plagioelase  is  the 
dominant  felspar  in  all  of  them.  The  fact 
admitted,  the  decision  seems  well  founded. 
But  surely  some  consensus  of  view  as  to  the 
basis  of  classification  of  eruptive  is  devoutly 
lo  be  wished  for.  Shall  it  be  tlio  look  and 
habit,  or  mode  of  occurrence,  or  mineral  con- 
stitution, or  age,  or  all  these  together?  When 
shall  order  come  out  of  this  chaos? 

It  is  a  pity  that  Mr.  Chamberlin's  paper  on 
the  second  glacial  moraine  comes  last  luuong 
the  geological  articles ;  for  we  are  pressed  for 
room,  and  the  subject  is  to  us  a  specially  invit- 
ing one.  The  author  commences  his  work  br 
trying  to  remove  the  confusion  which  exists  on 
the  subject  of  drifl-de|>o3its.  lie  makes  three 
kinds  of  till :  viz.,  1,  subglacial  or  true  till ;  2, 
englacial  or  su|)erglacial  till  (a  looser  top 
material)  ;  3,  subaqueous  till,  often  confoundeil 
with  the  first,  but  deposited  by  fioating  ice.  He 
also  distinguishes  between  osars  and  kamcs. 
AiXer  many  other  distinctions  which  deserve 
studious  attention,  he  describes  the  peculiar 
structure  and  appearance  of  terminal  moraines, 
and  then  applies  these  principles  to  the  iden- 
tificatiou  and  tracing  of  the  second  glacial,  or 
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■o-callctl  ^  kettle  *  moraine.  A3  is  well  known. 
rV'  '' •  *'  ' 'Ugh  the  work  of  the  author,  together 
w  ij  and  others,  tliis  moraine  consists 

of  II  MTiL'-s  of  loops  about  the  Great  Lakes,  and 
continuing  thence  eastward  and  westward. 
Commencing  with  the  (irecn-Hay  loop  as  most 
typical,  the  author  describes  every  loop  sepa- 
rately and  miuutcly.  taking  them  in  succession 
going  eastward,  and  then  returning  and  going 
westwHTtl.  All  we  can  do  here  is  to  trace 
briefly  the  course  of  this  moraine  as  shown  in 
the  map,  plate  xxviii. 

C!ommencing  eastward,  Uiis  mornine  passes 
through  Capef  od  and  through  I-ong  Island,  to 
New  York.  This  part  is  often  described  as 
the  first  glacial  or  limit  vioraine.  If  so,  the 
two  are  here  coincident.  But  possibly  the 
imr  limit  ift  farther  out  to  sea ;  or,  more  prob- 
ably, the  )ce-£yheet  at  its  farthest  limit  ran  out 
here  into  the  sea,  an<l  formed  no  moraine  at 
all,  its  dt'hris  being  carried  away  by  icebergs. 
From  New  York  the  two  moraines  separate,  the 
limit  moraine  passing  through  New  Jersey  and 
Pennsylvania,  where  it  has  been  traced  by  Cook 
and  l^^wis  :  while  the  second  glacial  moraine 
toms  northward  into  middle  New  York,  passes 
in  a  curve  around  the  Finger  hakes,  and  then 
•ooihward  to  join  the  Umit  mornine  in  eastern 
Ohio.  Alter  running  together  a  little  way.  they 
again  |>art  c*ompany,  the  limit  moraine  passing 
^Dg  an  irn'gularline  a  little  norlli  of  Ihe  Ohio 
River,  thfu  crossing  the  Mississippi  and  follow- 
ing the  smith  and  west  side  of  the  Missouri 
Hivrr  into  Mont-ana  and  Hritish  America; 
»hilc  the  second  moraine  turns  northward, 
Bweeps  aliout  the  (ircat  Lakes  in  a  succession 
uf  loop4».  and  then,  making  two  more  grand 
kio)i«.  — one  in  Iowa  and  one  in  Dakota,  —  it 
nii.-ilU  irmwpft  along  the  Coieau  of  the  Missouri. 
1  into  hritiah  America. 
; ...  ..MifOrtanceof  the  work  of  Mr.  Chamber- 
tin  ami  yir,  I'pham,  in  connection  with  that  of 
Me&s».  Cook,  Lewis,  and  Wright,  on  the  first 
glaelal  or  limit  moraine,  in  their  bearing  on 
tiie  c|uestion  of  the  existence  of  a  veritable 
Irc-sbcet,  cannot  be  overestimaleil. 

In  the  pajHT  on  barometric  measuremeuta 
l»y  Mr.  Gilbert,  a  new  method  of  measuring 
ighla  i»  brought  forward.  The  essentials  of 
tit*  methml  are  a*  follows  :  — 
For  the  purposes  of  obsenation  there  are 
t»«  huae  stations,  one  high  and  ime  low,  the 
iiiffrrcnc4*  in  altitude  between  them  being  as 
•rr  -If  nti  i-.«*ihlc.  Compatible  with  close  verli- 
\  >^etwn  Stat  ion:4,  only  the  barome- 
...  ^...i  ii--  i»ii;ichej  thermometer  are  observed, 
an  oihi'f  iuslnnnenl  lieing  considered  ncces- 
itfv.     The   nchial  difference  in   altitude   be- 


tween these  base  stations  is  determined  by 
spirit-level ;  and  this  constitutes  the  altitude, 
—  a  vertical  base-line,  by  which  all  other  al- 
titudes are  gauged. 

The  fielil-notes  consist  of  barometric  read- 
ings applying  to  the  up]>er  base  station,  the 
lower  base  station,  and  the  new  station,  respec- 
tively. 

The  method  of  computation  consists  in  first 
correcting  the  instrumental  readings  for  index- 
error  and  temperature.  These  readings  are 
then  collected  in  groups  of  three,  each  ol>ser- 
vation  at  a  new  station  being  associated  with 
the  coincident  observations  at  the  base  stations. 
The  altitude  of  the  upi>er  base  station  is  then 
computed  as  usual,  without  applying  the  cor- 
rections for  moisture,  temperature,  or  gravity  ; 
and  the  height  of  the  new  station  above  the 
lower  base  station  is  calculated  in  the  same 
way,  thus  assuming  that  the  air  is  ilry.  and  has 
a  unifonn  temperature  of  32**  K. :  and.  these 
two  results  being  considered  approximate,  the 
following  proportion  is  made :  — 

A|>pniKlmBle  ticHKlit  of  IxiM-llue  :Tnic  licigtit  of  biwc-Utif    : 
AppruxlmnLi.*  hnlfcht  of  dvw  BUUun :  True  bviifbt  of  new  sutton. 

There  is  little  of  importance  in  this  publica- 
tion that  has  not  appeared  previously  in  some 
form  or  other. 

Of  course,  the  method  would,  in  the  first 
place,  be  limited  in  its  aj^plication  to  i\  very 
small  horizontal  area  ;  for  only  in  such  an  area 
could  the  conditions  of  density  be  similar 
enough  to  allow  of  its  use:  and  the  first  thought 
that  would  strike  one  would  be  the  compara- 
tively rare  occurrence  of  the  conditions  of 
verlicality  proposed,  though  the  method  cer- 
tainly has  the  mark  and  merit  of  ingenuity. 

Most  of  such  devices  are  designed  to  do 
away  with  the  infiuence  of  the  "  hour  of  the 
day,'  as  it  is  culled,  or  the  varying  effect  of 
the  different  conditions  of  temperature  and 
moistures  Any  real  control  over  these  ele- 
ments in  the  problem  must  come  from  the 
careful  noting  of  all  the  circumstances  uuder 
which  the  data  are  collected  ;  and  the  question 
can  only  be  decided,  if  il  ever  is,  by  observa- 
tions continued  for  a  long  time. 

The  only  great  etlbrt  to  secure  the  data  for 
this  *  horary  '  correction  was  made  by  Plan- 
tamour,  in  his  discussion  of  the  forty-year 
series  of  obsei'vations  carrieil  on  between 
Geneva  and  the  St.  Bernard  hospice :  *  but  this 
series  only  covers  one  of  the  many  conditions 
under  which  such  mea.suremeius  m.iy  be  made, 
for  decided  dill'erences  would  be  ititroduced  by 
nncfjual  insolation  along  mountain  chains,  near 
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plateaus  (whethtirhigli  or  low),  on  the  coast,  or 
in  (liilorent  sensons :  and  it  would  seem  from 
these  records  tbat  the  only  means  of  obliUTat- 
iiig  the  etloct.  of  these  temporary  disturbanced 
is  in  having  a  large  number  of  ob^^rA-aiions 
made,  and  taking  Ihcir  average. 

This  would  also  seem  to  throw  some  doubt 
upon  the  valne  of  Williamson's  method  of 
obtaining  this  correction  from  the  curve  of  the 
day :  for  days  differ  so  much  that  a  large 
arbitmry  or  constructive  element  would  be  in- 
trodut*ed,  thereby  damaging  the  results  as  far 
as  scientific  accuracy'  is  concerned ;  for  we  can 
easily  see  that  the  diHerencc  between  a  clear, 
bright  day,  and  a  day  in  which  the  sky  might 
1k'  wholly  or  partly  coveretl,  would  Ije  great, 
and  therefore  much  would  be  left  to  the  judg- 
ment of  the  obsener  with  regard  to  applying 
the  whole  or  <»iily  a  pait  c»f  any  correction 
which  tnight  be  obtained  for  use  in  such  cases  :  * 
for,  at  best,  we  only  got  a  bort  of  skeleton  aver- 
age from  the  mathematical  formulae ;  and  it  is 
quite  certain  that  the  formula  of  Laplace  gives 
too  liigh  results  for  general  use,  since  it  is  only 
nda|)lcd  for  the  sumnn-r  months. 

The  second  objection  to  this  nielhotl.  then*- 
fore,  would  seem  lo  lie  found  in  tlie  compara- 
tively arbitrary  use  of  the  data  obtained. 

If  we  could  only  obtain  n  partial  solution 
of  this  problem  by  securing  a  portion  of  the 
proper  correction,  it  would  be  n  <;reat  gaiu. 

The  temperature  correction  would  not,  per- 
haps, be  so  difllcult  to  obtain;  but,  when  we 
once  introduce  the  element  of  moisture,  we 
perceive  that  tlic  unccilainty  of  controlling  the 
oondilions  iucrenscs.  except  by  having  full 
averages  of  all  the  elements  involved,  as  their 
variability  is  so  givat. 

One  has  only  to  look  into  the  work  of  Plan- 
tamour  to  become  convinwd  of  this  ;  and  the 
i-esults  obtained  from  these  records,  ns  worke<i 
out  by  Dr.  Guyot,  show  it  conchisively. 

It  has  thei-efore  I>een  Dr.  iunot's  principle 
to  siniplily  the  methods,  both  of  observation 
and  of  couipnhition,  us  much  as  possible,  so  as 
to  facilitate  the  making  of  a  large  numl»er  of 
observations,  and  fnuu  their  iiverages  obtain- 
ing better  results.  Ily  this  means  the  original 
records  are  loucheel  as  little  as  possible ;  and 
the  results  £Ne  sufficiently  accurate  for  the 
pur[)oses  of  the  geograplier. 

The  tronble  is,  that  these  difficulties  arise 
from  the  nature  of  the  problem;  and  it  is  very 
<lonbtful  whether  they  will  ever  be  completely 
mastered. 

There  is  another  objection  lo  the  pro|K>sed 
method,  which  would  seem  vital ;  and  that  is, 
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that  it  materially  incivases  the  cost  of  aach  a 
survey,  not  only  by  the  employment  of  an 
additional  observer,  but  also  by  making  the 
measurement  of  a  number  of  vertical  bastv 
liwrs  by  level  a  necessity  in  an  extended 
sorvey  ;  and  any  thing  which  does  this,  thereby 
brinij^ing  the  expenses  nearer  lo  the  amount 
ncc<?ssary  for  a  regular  levelUug-survey  withmit 
proix)rtionally  increasing  the  ac^tirac^  of  the 
results  obtained  (for  the  liability  to  erroi^  of 
obsenatiou  and  computation  is  greatA-r),  ia  at 
least  of  questionable  advantage. 

In  his  '  Non-marine  fossil  Mollusca,'  Dr.  Cr 
A.  ^Vhite  presents  a  vahhable  review   of  the 
North- American    brackish,    fVesh-water.   and 
land  Mollusca,  beginning  with  their  first  repre- 
scntatives   in   the  Devonian,   and    tracing  the 
history  of  many  cases  of  pei-sistence  to  modern 
forms.     Kvery  paleontologist    has  to  contend 
with  large  gaps  in  material ;  and  these  are  more 
extensive  among  the  inlantl   than  among  the 
marine    MoUnsca.      Another  dilllculty  lies   in' 
distinguishing  between  the  brackish  and  freshi 
and  salt  water  forms.     These  are  ofU-n  com- 
mingled, especially  in  the  Laramie  rocks,  which 
l»ear  evidences  of  frequent  littoral  change,*!  in] 
the  estuaries  and    inland   seas.      Following 
geological  introduction,  the  author  present*  ani 
elaltorale  historical  catalogue  of  tlie  genera  ofj 
the  Cctu'hifera  nnd  Gasteroi>oda.     There  is  ■ 
ha[)py  omission  of  any  attempt  at  revision  of 
species  (an  endless  task),  and  little  technical 
description  ;  while  more  attention  than  usual  i«j 
given  to  the  interesting  ((uestion  of  changes  of 
habitat  during  successive  periods,  and  relation- 
ships  with  other  fossil  and  mtwlcrn  forms.     A 
eurious  fact,  which  has  so  many  p:u:dlel3  amongi 
the  otlicr  Alollusca,  is  the  early  ai>pearancc  audi 
development    of   the   pulmonate  gasteropods. 
which  are  found  as  low  as  any  of  the  Conchifcra. 
With  the  necessary  presumption  of  the  deriva- 
tion of  the  non-marine  from  the  marine  types, 
the  .author  infers   that  this  has  taken  place  not 
only  in  paleozoic,  but  in  moi'e  recent  gcologi-i 
cal  times.     The  marine  types,  having  suffered' 
the  fewest  chringes  of  environment,  have  been' 
the  most  persistent;  then  rank  the  land  ai»d| 
brackish-wuter  types  ;  but,  in  view  of  the  ouii- 
tiniial  changes   in  the  fresh-water  areiia,  thej 
persistence,  even  to  the  present  day,  of  several 
fresh-water  forms,  is  most  remarkable-     Ac- 
cording to  the  author,  the  latter  forms  alx>undc*fl 
in  the  great  tertiary  lakes :  they  survived  lh«i 
contraction  of  the  lakes  into  the  great  river- 
systems,  and  they  owe  their  wide  dispersal  U 
the  continence  of  these  river-systems,  as  in  tl» 
case  of  tlie  Oliio  and  Mississippi,  which  origin 
nally   poiu'cd  into  the  (ndf.      It  appears  that 
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of  extinction  have  been  areas  where  the 
old  riTer-conrsps  havi^  rhanged  or  dried  np; 
ami  tfa«»e,  JiccorUing  lo  Powell  and  Dutton, 
are  oomparatively  few.  An  interesting  tine 
of  reacApeh  »uj;ge9ts  itself  here,  which  hick  of 
material  may  prevent  at  present.  iijKjn  the 
<U»er^ence  of  stniclural  characters  after  Uie 
•tfparalion  of  the  eanti'm  and  western  fauna 
Ht  the  Rocky-Mountain  syatcm. 

Pn>fe**or  Marsh's  paper  upon  buds  with 
Uieth  (Tonlains  little  that  did  not  appear  in 
iii«  nioiKiip'aph.  •  Odontornithes : '  it  is,  in  fai-t. 


an  abstract  of  that  volume,  with  the  oiniasion 
of  many  details  of  strncture.  There  have 
been  addeii,  however,  several  characters  to 
Archaeoptcryx,  which  the  author  himself  dis- 
covered upon  the  European  specimens.  It  is 
an  astonishing  fact,  worth  mentioning  here, 
that  in  many  foreign  museums  it  is  still  con- 
sidered more  important  to  preserve  these  speci- 
mens intact  than  to  publish  the  rich  truths  they 
might  reveal  under  a  careful  use  of  the  liam- 
mi'p  and  chisel. 


lyTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS. 


GOVERNMENT  OROANIZATIONS. 
D.  ft.  i^Togloal  lamj. 
U**dt*  frtmi  Orevon.  —  During  the  fleld-seu&on  of 
1(^83,  Mr.  Friuik  Wood,  a  »lonc-cuttcr  in  Albany, 
Or^  conlributml  lo  Uie  C&se»dt!-R:in^L*  oollecUon  of 
melo  vrceral  specliiK^tiR  nf  sionc  used  cxl^nsively  in 
tlial  (*»rt  of  Dm-  roMiilry  for  !'ullding  and  ornainenta) 
HmMnwiv  They  were  cxarain^d  hy  iMr.  J.  S.  Diller. 
aad  proTCtI  U>  Ite  of  unnstial  inl^n^st.  not  tmly  un 
It  of  their  ©fononiU'  value,  but  also  for  their 
tag  ujiou   the  jc^ologieul  lii<«tory  of  the  CnMndo 

Among  tbem  was  an  erujHire  rock,  which  is  quar- 
ji|^»    ..  ;.  ,      ,;j  ^,^  Albany,  on   the  wenlern 

•)•  >iige,  and  whidi  presents  an 

«  1  It"  ■  Mtnpusliion  of  Uiia  rock  is  that 

\d  t  iiU  an  admixture  of  rbunibic  pyroxene; 

Hu  iirral  fa/ic*  und  structure,  as  well  as  in 

til  of  lis  aIt»;ratiou  produtris.  It  is  clo*ely 

r*l '  '"''Imw.     Kock?  of  the  sarae  diaracter. 

hJi:):  untaln^.  are  Abundant  a  fihan  dia- 

»!'■ '      v,...f  Monnl  Hood.    White  it  has  long 

hr.  .  I,  ,,  u  I  That  tin*  (*i«c.idH  Range  i*  built  up  chiefly 
n/  :  ■:.  ..'  Lui*.  |r  Is  becoming  more  and  more  evl- 
tlrr,  '  ii  npii.jn*  of  gabbroic  and  granitic  rocks 
■uu:  be  A^uuafil  as  Iniportatil  elements  in  ilscon- 

Hi,  il..  Wi!l.iiii.»tt«>  River,  eight  miles  from  Albany, 
I  irrlwl  which   l^etongs  to  the  ler- 
Mii.'itf>  ^allpy,  andt  with  the  excep- 
ts- ial,  Is  composed  wholly 
*  ^                                               [ir«t  taken  from  the  quar- 
-:  to  tw  »(lt,  anil  easily  carved  Into  any 
;•«■.     Upon  exposure,  it  b«H*oiMe»i  hard  and 
tlnnkble.    Tbi»  rliAUKe  In  its  physical  character, 
fir  i»  c'aTi  y»'  ji;  ti.sl  from  the  hand  speoiujen  in 
^                                        'u  be  connected  with  a  pecul- 
'-■                                    'inent.      The  unaltered  sanil- 
in  »uch  a  [Kisition  as  to  reflect  the 
'if"".  1 5  nee n  to  have  a  peculiar  shlm- 
=er  examination,  Is  found  to 
'  'lottvaffe-surfaces  of  the  welt- 
tjsililhxaa   ukUlw  wbicli  forma   the  cement.     Tlie 


nurk  splits  quite  readily  in  three  directions.  Follow- 
ing these  lines  of  easiest  cleavage,  a  small  rhombo- 
hedron  was  split  out  of  the  sandstone,  which  showed 
iho  peculiar  Hhimmer  ou  all  sides.  With  an  impru- 
viBcd  goniometer,  the  angles  between  the  reflecting 
aurfaee-s  were  measured^  and  foun<l  to  be  the  regular 
cleavage-anglos  of  calcile.  In  the  thin  section  it 
could  readily  be  seen  that  the  calcito  cement  ha4l  the 
same  optical  orientation  throughout.  Tlier*!  can  be 
no  doubt  that  all  the  calchic  cement  within  the  hand 
si)e<*imen  belonged  csjH*ntlally  to  the  same  cr^'stai. 
Professor  Irving  has  shown  that  siliceous  cement  in 
sandstone  ir  very  frequently  arrangcil  with  reference 
lo  the  crystiillofjjraphic  axes  of  the  quartz-gnuns  which 
it  envelops.  It  is  much  less  common,  however,  to 
find  the  cement  arranged  as  in  this  Albany  Hand- 
stone.  That  carlwnatc  of  lime  can  arrange  itself  In 
one  crystal,  when  mixed  witli  from  fifty  to  sixty  per 
cent  of  sand,  is  clearly  shown  by  the  well-lniown 
crystals  from  Fontaineblean  and  Nemours,  in  France. 
I'nder  atmospbcrir  intluentes,  the  calcitic  cement 
(ip[M'ar:!«  to  be  replaced  by  one  which  is  in  large  part 
siliceous.  The  boundaries  of  the  gntins  of  sand 
Ix'come  less  distinct,  and  the  cement  assumes  a 
spherulhlc  stniclure.  To  bo  able  to  ansert  positively 
that  this  peculiar  structure  in  the  cement  of  a  sedi- 
n\initftry  roi'k  is  due  to  weathering,  our  observations 
with  the  microscope  need  to  be  supplemented  by  an 
examination  of  the  rock  in  nitii  at  the  quurry.  The 
rock,  therefore,  becomes  more  durable,  being  insolu- 
ble, and  Is  much  less  liable  to  injury  from  great  and 
sudden  changes  of  temperature. 

Kraknloa  dutt,  —  A  report  by  Mr.  Diller,  on  the 
Krakatoa  dust  submitted  to  him  for  examination, 
htis  been  completed.  Reusch  determined  the  rhom- 
bic pyroxene  in  the  Krakatoa  dust  to  be  bronKite. 
while  Daubree,  Ucnard.  and  others  have  asserted 
that  it  is  hypersthene.  Although  Mr.  Dllh-i  obtained 
the  dust  from  four  different  loL-alitles,  enough  wo* 
not  received  to  ftirnisb  si>flicient  rhombic  pyroxene 
for  chemical  analysis  to  settle  tUv  question;  and  with- 
out a  Norrcnberga  apparatus,  or  a  micro8co|>e  with 
a  larger  Held  than  the  ou"  used  by  Mr.  Diller  for  lite 
observation  of  optic  aMal  figures,  so  thai  the  chat- 
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act«r  of  tbe  double  refraction  of  biiixial  minerals  can 
be  dcicrmincd,  it  Is  impoBslhl^  to  distinguish  Tlth 
renalnly  between  bran/it«  and  byperrthorie, 

PUBLIC    AND    PKIVATB    INSTITUTIONS. 

Jobni  Hopkins  onivenity. 

Physical  laboratory.  —  During  tbe  past  year,  origi- 
nal investipitlons  have  been  carried  on,  on  the  photog- 
raphy of  the  spectrum  by  thf»  concave  grating,  the 
variation  nf  the  magnetic  permeability  with  change 
nf  temperature,  the  distribution  of  heat  In  the  solar 
Bftectrura,  the  dclermlnatioa  of  the  B.  A.  unit  of 
electrical  resistance  in  absolute  measure,  and  the 
determination  of  the  specific  resistance  of  mercury; 
and  experiments  have  been  carried  on,  under  the 
direction  of  Professor  Rowland,  with  an  appropria- 
tion from  the  goveniment  of  the  United  States,  with 
the  view  to  aid  In  establishing  an  hiternational  unit 
nf  resistance. 

Chemical  laboratory.  —  The  following  investigations 
have  been  completed  during  the  year:  a  contribution 
lo  the  history  of  active  oxygen,  the  action  of  heat  on 
ethylene,  the  cbcmlcul  conduct  of  the  sulphinlde 
obtained  by  oxidizing  o  naphthalinc-sulphamide,  the 
effect  of  light  on  fei-menlatioD,  and  the  relative  subil- 
Ity  of  halogen  derivatives  of  carbon  compounds. 

Bivloyical  laboratory.  —  During  the  year,  original 
investigations,  tbe  results  of  which  eitber  have  been 


or  soon  will  be  published,  have  been  made  in  the  ful- 
lowing  subjects:   the  nature  of   the  process  of  the 
coagulation  of  blood;  the  cbemicai  composition  of 
the  blood  of  the  terrapin;  the  influence  of  various 
salts  and  other  substances  on  the  contraction  of  ihf 
arterioles;  the  suction-pump  action  of  the  heart;  the 
influence  of  sudden  variations  of   arterial  pr.    ^ 
on  the  rhythm  of  the  heart;  the  artion  of  <■: 
acid  on  tbe  heart,  and  its  antagunlsui  by  atr> 
the  influence  of  convallarin  and  couvollamarin 
heart;  the  anatomy  of  Nemertians;  the  devel   ; 
and  metamorpboids  of  various  insects;  tbe  d' 
ment  and  histology  of  Salpa;  and  tbe  hisWiog^v  •>! 
Amiurus. 

Marine  labtnratory.  —  During  the  snmmcr  of  188S, 
the  seaside  xorilogical  laboratory  ft>r  the  study  of 
forms  of  marine  life  was  open  at  Hampton,  Va., 
from  May  I  until  Sept.  '2fl.  The  advanced  work 
Included  original  inventigailonfl  on  the  following 
subjects:  the  anatomy  and  development  of  baniacles, 
the  anatomy  anti  development  of  crabs,  the  histology 
of  Kudendrium,  the  anatomy  and  develuproenl  of 
Balanoglossus,  the  develupment  of  the  oyster,  the 
anatomy  of  Lingula,  the  protoKoea  stage  uf  crabs,  tbe 
development  of  annelid;^,  the  anatomy  and  d*'vel<)p< 
ment  of  Chrysaora,  tbe  origin  of  the  eggs  of  hybrhls 
and  tunicates,  tbe  function  of  tbe  eemlcirvular  canals 
of  <)hark!-,  and  the  gcni'ral  zodlogy  of  the  Hydrome* 
dusae. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES, 


Treaton  astaral-hiitory  sooiety. 

July  S.  —  Dr.  C.  C.  Abbott  remarked  on  the  spade- 
foot  hermit-toad,  ScaphiopusaoUlarius,  tbe  least  com- 
mon of  the  batrachlans.  Their  appearance  after 
long  intervals  seems  cliaracteristic.  The  speaker  ob- 
•ervcd  them  in  1874,  and  not  again  imtU  April  10, 
18S4.  By  (lie  IMh,  the  weather  becoming  C(X)ler,  they 
departed.  On  the  afternoon  of  June  20,  after  a  severe 
storm,  they  became  abundant  In  the  same  poud.  The 
eggs  are  deposited  about  submerged  objecu,  hatch- 
ing in  six  days;  the  tadpoles  growing  rapidly,  and  tbe 
young  toads  leaving  the  water  in  two  or  three  weeks. 
Like  true  frogs,  this  tiTreslrial  batrachl&n  can  prob- 
ably thrive  fairly  well  in  water.  The  creature's  vocal 
►wcrs  are  lorrific.  The  S4>und  has  been  compared 
produced  by  a  heavily  ]oa«1e<l,  creaking  wagon, 
^ver  hanl  and  uneven  ground,  and  to  the 
'"^^  ^iringpain.  Travellers  on  the  highway 
the  ^'4  distant,  listenetl  in  amazement; 
Miblo  iR,  thts  com|i<'llrd  lo  considerably 
'0  of  the  he  mules  refused  to  approach 
itber  thev  i^  yells.  With  the  sound,  a 
dmal's  »)£(■  appears  beneath 
UbiT  ohjepJ**^'>'  'Increasing  with  the 
would  ftccn*'*-  *^°^^'^*»y  disappearing. 
^']:es  deep,  ilug  by  iteelf, 
(K.M.mi..i.|imu^  at  ibe  breedIns-M». 


son.  At  the  lH>itom  of  the  pit  it  sei2e«  such  Insecta 
as  enter,  and  probably  seeks  food  by  nocturnal  wander* 
ing.  The  burrows,  which  U  fi)rms  by  throwing  tlM 
earth  to  Imlh  sides  by  the  assistance  of  the  spar-like 
projection  on  each  hind-foot,  have  a  smix>th.  some- 
what tortuous,  tubular  entrance,  oval  In  outline,  and 
sufficiently  large  to  allow  of  egress:  the  toad  fitting 
in  a  chamber  so  placed  that  it  would  seem  im(K>»sih|e 
for  it  to  leap  out,  as  De  Kay  suggests,  when  food  ap- 
pears about  the  orifice  ax  the  surface.  Indeed,  tun- 
nels made  In  conflnemeut  were  always  angular;  and 
it  would  be  impoaaible  for  the  animal  to  se*'  an  in^ct 
at  the  opening.     The  toad,  ihereforr.  pn  -  « 

the  hole,  and  seeks  food  at  nighL *  :a 

Macfarland  detailed  his  experiments  on  > '  .'- 

habits  of  the  basket-worm.  Thyridopteryx    .  •-•- 

formis.  If  the  full-«:rnwn  larva  Is  removrd  tram  ihti 
ease.  It  will  not  rebuild.  But  this  Is  not  kj  with  the 
young  Worm:  an  individual  about  (wo-t)  <  n 

had  rt'built  five  timr^.     The   worm  rre*  a 

leaf,  enclosing  Itself  by  drawing  the  edges  t«>gctiier 
with  threads  of  silk.  The  leaf  is  then  cut  loose,  thfi 
larva  adding  bits  itf  *.Urk»  as  the  case   Is  dnis:«4 

about. Dr.  A.  V.  S{t.ke«  t'rr**»titH  :%  r-r^mmnntP-a* 

tion  on  the  liver  c*(  •*. 

Tlie  organ  rooalsta  ^';  ';; 

io  sub-9ph«ric*l  to«Rw.  *i>  '-* 

opening  on  oppQAiM  sMr>  .<« 
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micuafh.  These  arf  formwl  of  JftliCAte  membrane, 
llnrU  by  a  lAyer  of  secivtlng-celU  so  arranged  that  & 
restnt)  chJUinel  U  left  for  the  transmission  of  the 
bUe.  Thf  •  C'Us  ;Lre  pol>gonal  from  mutual  pressure, 
nil  I  nucleolatei,  often  projecting,  and  giv- 

ilii:  -  *  leaded  Mp*;cl.     The  bile  is  apparently 

o?mp"»«l  of  oil-globulei»  and  many  fine  dark  i^raiiules. 
Ill*  f»ullrr  orj^aii  Ib  very  tortuous,  and  cloaely  Applied 
to  tbe  alinenury  canal. 


aoaduny  of  oatacal  toiaooet. 

IP  J.  —  Mr.  C.  I4.  Horriclt  dcscrllwd  Spirocliona 
klpuik  Elir.,  —  AH  inf usorlan  found  parasitic  upon 
ills,  legs  and  gtll-i-over*  of  Gammaru$  lyninaeujt, 
ih«  «tiiver*ily  grounds.  The  European  Spi- 
h«(hotiA  was  the  subject  of  an  elaborate  memoir  by 
ncrtwig,  and  was  shown  to  be  one  of  tlie  moat 
pleasing  subjects  fur  tbe  study  of  the  subdivision  of 
nucJi'us.  Attention  was  drawn  to  the  fact  that 
Ari]«<rlcan  B|>ech'B  of  S pi rochona  seems  beyond  a 
ld«nttcal  HiUi  tbe  European,  while  tlie  Gam- 
>.  u}ion  which  It  lives,  is  of  a  different  species 
that  farming  iu  host  in  Europe.  It  was  nut 
id  upuii  Ilyallela  or  elsewhere.  Spirochoua 
ilcnii  Stein  Is  the  only  other  member  of  tlte 

lus,   and  may   not  be  distinct. Mr.   llcrrick 

9  mentioned  the  occurrence  of  another  curious 
tzoAD  in  Mirinesotjt,  this  form  being  similar  lu 
tridium  versatile  of  Khrenl>erg.  The  animal 
ing  this  name  U  allied  to  the  yorllcellae,  and  Is 
il;  hut  the  colonit^  adhere  to  the  surface  of 
fTT«Lal-c)fAr  niassea  of  jelly,  whidi  may  be  as  large 
OS  one's  f)st.  Tttc  individuals  are  sessile  upon  the 
sphere,  and  are  peculiar  in  the  great  length  of  the 
ufok-like  Aittt^rior  part  of  the  body  when  extended. 
Tl  ■  til  specimen  measured  O.IO  of  a  millimetre 

» r  xtt!nd(f<l.     The  width  of  the  perictome  is 

.<JCi4  ul  a  miJIinietre.  The  species  wa«  provisionally 
Cftlird  Ophridlum  prohlumaticutn.  A  lliird  infujo- 
ri&u  wa*  describetl  as  closely  related  with  Faramoe- 
clum.  but  difTerrng  In  several  luteresClng  particulars 
from  It  ami  lit  aJlie*.  In  form,  this  animal  Is  linear 
lAi>r«olatc  (about  0.2  of  a  millimetre  long),  tapering 
fioslMriArly  to  an  almost  acumlaatc  point.  An- 
unioriy  is  a  long  vlhrutlle  pmboscis,  or  flagellum, 
which  exce«ds,  when  extended,  the  whole  length  of 
ib«*  body.  The  mouth  is  situated  at  the  base  of  this 
l<n»bo»clfl,  and  opens  into  a  very  short  infundibulum. 
Thff  wbide  surfaco  of  the  body  and  proboscis  Is 
with  minute  cilia,  which  are  inserted  in 
giving  the  bo<ly  a  punctate  appearance.  I^onger 
surround  the  mouth.  The  sairode  is  trans- 
•oc,  and,  aside  frum  a  few  greenish  food-balls, 
lUioevt  only  a  large  number  (over  a  dozen)  of  oval 
of  a  similar  char.icter  (endoplastulus  iu  an 
red  coiled  cndopla^t  V)  The  motions  of  tlie 
very  quick,  and  ore  occasioned  chielly 
b7lH«  whip-like  nioiiiuw  of  the  proboscis,  which  Is 
rtt/rmeJy  rigorous  in  movemoul,  and  alters  its 
f„^.  .  ,...  ifK-  A  tide  from  this  rapid  motion,  it  can 
l»r  ly  by  means  of  the  cilia  covering 

1^  ,,, ..  W  '*  iho  typp  of  a  new  genua. 


and  was  called  Phra^elHorhynchusnasutus.  — ^Rev. 
L.  J.  Ilange  contributed  a  letter  on  the  vegetable 
remains  of  the  drift.  As  a  missionary  among  the 
Scandinavians  and  Indiana  of  the  north-west  for 
over  a  quarter  of  a  century,  his  attention  has  been 
called  frequently  t4)  these  remains;  and  he  has  over 
seven  hundred  specimens  of  woods,  leaves,  etc..  in 
bis  collection.  In  Minncjiota,  wood  Is  fouud  at  from 
thirty-five  to  forty-live  feet  below  the  surface:  going 
west  Into  Dakota  and  Montana,  the  depth  is  greater. 
On  the  Missouri,  above  Bismarck,  a  stump  twenty- 
three  feet  high  and  a  foot  in  diameter  wan  struck  flfty- 
nlnc  feet  below  the  surface.  Many  pines  have  wood 
well  preser\ed;  olhers  are  completely  siliclfied  and 
chalcedonic.  Upon  many  a  high  point  of  land  lu 
western  Dakota  one  finds  a  pile  of  stones,  and  aniong 
tltcm  some  Hue  specimens  uf  the  sillcifled  wckhI 
peculiar  to  this  region.  These  piles  wci*e  evidently 
built  by  human  hands;  and  the  writer  sugg>>8ted  that 
they  were  built  by  the  Indians  as  attars  or  liinduiarka, 

Kev.  Dr.  H.  C  Hovey  related  some  interesting 

facts  touching  the  habits  of  the  ant-lion,  n  colony  of 
which  he  keeps  In  his  study.  « 


NOTES  AND  NEWS. 


OvBit  one  hundred  members  of  the  British  asso- 
clarion  have  notified  the  local  committee  at  riillodel- 
phia  of  their  intention  to  be  present  at  the  meeting 
of  the  American  association.  AI>oul:  seven  hundred 
of  the  British  association  arc  expected  at  the  meeting 
in  Montreal. 

—  Nature  states  that  the  arrangements  for  the 
meeting  <>f  the  geological  section  of  the  British  mso- 
elation  are  now  well  advanced. 

The  Inl^niational  geological  congress  meets  at 
Berlin  in  September,  and  this  will  prevent  many 
continental  geologists  from  going  to  Montreal:  Dr. 
Richthofen,  however,  will  probably  be  present,  and 
will  communicate  a  pai>er  on  some  coiuparisons  Im- 
tween  the  geologj'  of  China  and  North  America.  It 
is  hoped  that  oi^hers  may  als  .1  arrangf!  to  come. 

Meeting  in  the  typical  Laurentl.an  country,  it  is 
only  to  be  expected  that  the  archean  rocks  will 
receive  much  attention.  Amongst  tlie  papers  sent  or 
promised  are  the  following:  Professor  Uonney,  on  the 
llthulogical  characters  of  the  archeJin  rocks  In  Can- 
ada and  elsewhere;  Mr.  Frank  Adams,  on  the  occur- 
rence of  the  Norwegian  'apatilbringer'  In  Canada, 
with  a  few  notes  on  the  microscopic  characters  of 
some  Laurentian  aniphibolites;  Dr.  T.  Sterry  liunt. 
on  the  eoroic  rocks  of  North  America. 

On  paleozoic  geology  and  paleontology  generally, 
the  following  are  eipect«l:  L.  W.  Bailey,  on  the 
Acadian  basin  iu  American  geology;  E.  W.  Claypole, 
the  oldest  known  vertebrates,  —  an  account  of  some 
foaslls  recently  discovered  In  the  Silurian  rocks  of 
Pennsylvania;  J.  H,  Pnnton  of  Winnipeg,  getj|r)gical 
gleanings  from  the  outcrops  of  Silurian  strata  in  the 
Ked-River  valley,  Manitoba.  Principal  Dawson  will 
give  a  comparison  of  tiic  paleozoic  fluras  of  .Vorth 
America  and  Europe,  whilst  Mr,  J.  S.  Gardner  will 


74 


SCIENCE, 


[Vou  IV.,  No.  7C 


deal  with  Uit*  same  subject  as  regards  the  cretaceo- 
tertiary  floras.  Other  papers  are:  G.  F.  Matthews, 
on  the  geological  age  of  the  Acadian  fauna,  and  on 
the  primitive  conocoryphean;  E.  Wethered,  the 
structure  of  English  and  American  coals. 

After  the  azoic  and  paleozoic  rockii  of  Canada,  the 
drift-deposits  are  of  great  interest.  The  following 
papprs  bear  on  this  subject:  Mr.  A.  K.  C,  Selwyn,  on 
a  theory  of  ice-action  in  the  formation  of  lake-basins 
and  in  the  distribution  of  bowlders  in  northern  lati- 
tudes; the  Rev.  K.  mil,  on  theories  of  glaciatiou; 
F.  Drew,  on  the  thickness  of  ice  in  the  Himalayan 
valleys  during  the  glacial  period. 

Amongst  other  papers  of  interest  are:  Professor 
Hull  ( who  is  not  expected  to  be  present),  on  the  geolo- 
gy of  Palestine,  giving  an  account  of  his  recent  ex- 
plorations; Prof.  T.  K.  Jones,  on  the  geology  of 
South  Africa;  W.  Whitaker,  on  the  economic  value 
of  geological  maps,  with  especial  reference  to  water- 
supply,  illustralc'd  by  the  survey  maps  of  the  chalk 
area  in  England.  Papers  are  also  promised  by  Dr. 
Arch.  Geikie,  Dr.  G.  if.  Dawson,  Prof.  V.  Ball, 
Prof.  W.  Boyd  Dawkins.  Dr.  C.  Le  Neve  Foster.  W. 
Carruthers,  H.  Uau<!rman,  E.  (Jilpiu  of  Halifax,  X.S., 
and  others. 

Several  rei>orts  will  be  submitted  by  committees,  or 
by  persons  appointed  for  this  purpose  at  the  last 
meeting  of  the  association  (the  name  mentioned  is 
that  of  the  secretary  to  the  committee,  or  the  re- 
porter): Prof.  .T.  Milne,  earthquakes  tn  Japan;  W. 
Cash,  fossil  plants  of  Halifax;  G.  R.  Vine,  British 
fossil  Polyzoa;  Dr.  If.  \V.  Crosskey.  erratic  blocks 
of  England,  Wales,  and  Ireland;  Prof.  T.  R,  Jones, 
fossil  Phyllopoda  of  the  paleozoic  rocks;  ('.  E.  De 
Raiicc,  underground  waters;  J.  W.  Davis,  Itaygill 
fissure,  Yorkshire;  C.  E.  De  Kance  and  W.  Toplcy, 
ero-^ion  of  seacoast^s  of  England  and  Wales;  F.  Drew 
and  Prof.  A.  H.  Green,  the  present  stat*  of  knowl' 
edge  respecting  tbe  interior  of  the  earth;  W.  Whita- 
ker, geological  record ;  W.  Topley,  national  geological 
surveys,  and  progi-ess  of  the  international  geological 
map  of  Europe. 

The  local  committee  at  Montroal  is  preparing  a 
ginde-book  to  the  city  and  neighborhood,  which  will 
contain  a  geological  map.  A  general  geological  guide 
to  the  dominion  will  be  prepared  by  the  gcnlogical 
survey  of  Canada. 

—  We  regret  to  learn,  that,  at  the  close  of  tiie  first 
year.  Williams  college  relinquished  tbe  only  Ameri- 
can table  held  at  the  Xaples  zoological  station.  It 
was  occupied  in  the  first  part  of  the  year  by  Dr.  E.  B. 
Wilson,  and.  in  the  latter  half,  by  Prof.  S.  F.  Clarke 
of  the  college;  who,  however,  was  taken  ill  soon 
after  reaching  Xaples,  and  is  not  yet  fully  recoveretl. 
Only  one  applicant  for  the  tflble  appeared  for  the  .sec- 
ond year. 

—  Raoul  Pictet  writes  to  the  Journal  dc  Qcncte  of 
bis  first  acquaintance  with  Wurtz,  as  follows:  — 

*'  It  was  in  1807.  I  reached  Paris  with  a  letter  of 
introduction  from  Mr.  A.  de  la  Hive,  I  entered  tbe 
court-yard  of  the  medical  school,  where  was  pointed 
out  to  me  a  square  room  quite  poorly  lighted,  an<l 


rather  small  for  the  twenty  students  who  narrowly 
found  place  there.  Mr.  Wurtz,  in  laboratory  costome, 
alert  and  active,  was  going  from  one  to  the  other, 
and  was  talking  with  great  animation.  One  of  his 
favorite  scholars  was  at  this  moment  taking  his  ex- 
amination for  the  fellowship,  with  what  anxiety  to 
know  the  result. 

*'  I  shall  never  forget  the  words  which  Mr.  Wurtz 
with  frank  cordiality  addressed  to  me:  'Tou  come 
from  one  of  the  masters  of  science;  my  laboratory  is 
open  to  you;  there  are  but  twenty  places;  ah,  well! 
this  year  there  will  be  twenty-one  of  us.'  Then 
after  having  appointed  me  to  a  place,  and  introduced 
me  to  Mr.  Wilm,  his  chief  attendant,  he  added,  *  By 
the  way,  you  know,  I  receive  Friday  evenings;  you 
will  always  be  w^elcome;  this  invitation  I  never 
repeats' 

'*  And  in  this  way  the  students  who  were  fortunate 
enough  to  be  near  the  teacher  found  in  him  at  the 
same  time  a  learned  professor,  a  director  of  their 
studies,  an  inspirer  of  their  discussions,  a  defender 
of  new  but  logical  ideas,  and  a  friendly  adviser,  an 
interesting  and  cheerful  converser,  a  host  at  enjoy- 
able and  easy  receptions,  happy  to  please  and  to  l)e 
useful  to  those  whom  he  considered  his  intellectual 
family.  How  can  I  reproduce  here  the  impression 
left  by  the  scientific  discussions  excited  tn  the  labora- 
tory by  tlie  work  of  a  scholar  or  by  a  new  discovery! 
There  was  an  enthusiasm,  an  impulse,  a  joy,  which 
we  all  felt  under  the  direct  and  spontaneous  influence 
of  an  instructing  friend,  a  respected  master." 

—  Tbe  fifth  international  hygienic  congress  will  be 
held  at  The  Hague  from  the  2l8t  to  the  23d  of  August, 
utuler  the  presidence  of  the  ministers  J.  Hemskerk 
and  do  Beaufort.  The  work  of  the  congress  will  be 
divided  into  five  sections,  and  lectures  will  be  given 
from  three  to  four  o'clock  every  afternoon.  The  prin- 
cipal speakers  will  be  h.  Pasteur,  on  methods  of  infec- 
tion; H.  Paechiotti  of  Turin,  on  the  hygiene  of  the 
future;  Professor  Finkclnburg  of  Bonn,  on  the  influ- 
ence of  the  microbe  theory;  Jules  Rochard,  on  the 
value  of  public  hygiene ;  Stephen  Smith  of  New  York, 
on  the  medical  professions  in  the  United  States;  E.  J. 
Marey  of  Paris,  on  useful  powers  ii»  the  forward  move- 
ment; W.  H.  Corfield  of  London,  on  science  and  sick- 
ness; E.  Ir^lat  of  Paris,  on  hygiene  in  dwellings:  J. 
('rocq  of  Brussels,  on  drinking-water.  Other  lectures 
will  be  givLMi  by  Drs.  Koch  and  Bockh  of  Berlin. 
Ap]>licationN  for  participation  in  tbe  congress  should 
l)e  addressed  to  Professor  van  Overbeck  de  Meijerof 
T'trecht. 

—  At  a  late  session  of  the  section  of  physical  ami 
experimental  science  of  the  Royal  society,  Mr.  G. 
Johnstone  Stoney,  late  astronomical  assistant  to  the 
Earl  of  Ivosse,  described  a  form  of  instrument  which 
had  proved  very  successful  in  completing  the  optical 
adjustment  of  reflect! ng-telescopes.  The  new  colli- 
mator which  he  invented  as  long  ago  as  18.57  was 
made  by  Mr.  Grubb  last  autumn,  and  is  a  short-focus 
telescope  of  two  inches  aperture  and  eleven  inches 
long,  which,  when  used,  Is  to  be  Inserted  into  the  eye- 
piece-holder of  the  large  reflector.    A  spark  between 
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pi  j)ii  i»  |iro*liic<^l  in  the  fuctis  of  lIiU  iii- 

»i  I  "rn.ill  HlmmkortTcoil:  and  tliuti;:blof 

•1  'g  frum  the  collimator,  is  retloeitMl 

b>  -r  of  the  Nevrlunian,  and  Lheiice  lu 

Its  Ukf^c  ikiuior.  On  pii»hiii^  the  collimutor>eyeplec<* 
and  jilAtiDUin  ]K)inl9  h  tittle,  ioKide  the  focus,  the 
of  LIglU  wUU  if  rvery  Uiiiij*  is  in  perfwl  iidjust- 
it.  fvtnMe  iu  itop*  ftftcr  reflf^ctiou  hy  the  Itirgr 
ilf  ro-onterliii;  iht?  collimator,  form  an  im- 

<  nr  Willi  iho  sjuivk  ;  uiid  any  waiii  of 
jii^iciuit  IB  »t  ojR'e  biMrayi'd  by  ihi'  iiiiiu;e  In  llio 
of  view  of  the  cotUmator  not  being  coincident 
spark.  Mr.  Stoncy  roprosenied  this  entire 
ttf  titTn[s\oiUiu.  the  AdjtHTmoiit  as  oci^npying 
in  half  a  minute,  itiid  an  b*Miii;  so  t-iisy  of  ap- 
pllcAtion  that  he  is  in  the  habit  of  rt*[>eatiiig  it  <*very 
liHif  Oh-  UleM^fifM-  is  tuineil  iipmi  a  new  nhicct. 

—  tn  A  Irctuir*,  3[ay  23,  »t  tlie  Royal  iti.slltutton  nf 
fJreat  Britain,  on  rment  researches  <in  the  di*>tano«& 
oS  tlir  fixed  vlArif,  and  on  some  future  pirtbli^ms  hi 
srcal  oalnmoiuy,  Dr.  David  Uill,  her  Majesty's 
iinomcr  ai  the  Cape  of  fioo*!  Hope.  !>nmni.u'izeU 
folloH<>  the  lAte  invesiigations  at  that  place  on  the 
pAmllnt  '»f  <(.*irp  in  the  s^Mnhern  lioml^phero:  — 


I'Hraltu.       Yrara. 
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Tte  last  oolumn  rontalna  the  star't  distance  in 
li)^ht-i»i{i«t  iir  niiMih«*r  of  years  In  whleh  lli;ht  from 
tbv  ■ter  woutil  nrach  the  earlh.  The  observers  are 
I»r.  OUI  and  Dr.  KIkin.  now  i.f  tin*  Vale  ('t)lle?e  ob- 
•en»t»»ry,  Sttw  Haven. 

•^1!.  in  Diiio,  h;uaci|uirc'd  tlH- botani- 
)r.  Ifeardili'e  of  Paineitvillr,  coniain- 
lu^  uot  f-ii  1  'thousand  fpecies.     The  main 

part  uf  (hr  <.-on!ii»(a  i>f    the   phanero^tams 

'/  .  I'Ui  ii  also  has  many  plants  from 

'.;  -  :j:ein*rally,  osp*;ci:Uly  sedges,  grasses, 

aad  wiLlLvjs,  mih  over  *ix  hundred  species  of  mosaej*. 

—  Tbfl  N«w-Vork  Sun  for  .Tune  2r>  gives  an  instance 
ui  iag«nuity  on  the  pan  of  fome  orioles  In  Central 
Park,  which.  Mndin^  (he  twig  on  which  they  were 
baiidiiig  tbeir  uest  too  weak  for  its  support.  fa»tcQed 
it  bjr  A  loni;  string  to  the  brAucb  above. 

—  Mr.  Arthur  R.  flunt  mad  a  paper  Ki  the  Llnm-an 
•gcitfty  of  London,  on  June  5.  on  the  influence  of 
TaT».euiTents  on  the  fautta  inhabiting  shallow  seas. 
Tbt  ftuthr»r  r«*fef»  to  yariou.^  phy^tical  datA,  among 
uUten  *  "fessorStokes  and  Mr.  T.  Sl«venson ; 
theUtT  -  that  a  current  of  O-fWlU  of  a  mile 
fMV  hour  will  cArry  for^  ard«  tine  gravel,  and  Uiat  nf 
UMt8  will  mil  along  ]N.'bh|rs  an  inch  in  diameter. 


yroni  this  and  other  factt).  Mr.  Hunt  argnrs  thai  wave- 
currents  do  materially  inlluence  the  ntarinr-  fauna 
inhabiting  shallow  water,  not  only  those  of  the  tidal 
itrundt  but  likewise  those  inhabiting  the  d('ei>er  sea- 
bottom.  Ue  adduces  instances  of  animals  living 
among  or  on  rocks,  and  of  those  frequenting  sand  or 
rttbvr  depohit#>,  enumerating  ^peciet:  of  starftsli,  tnol- 
lusks,  shrimi»t.  cnibn,  and  fob.  He  9«ys  tlmt  even 
the  flat  flslius  {rieuronectidae}  seem  to  hare  changed 
their  original  forms  and  habits  for  the  purpose  of 
b«'iug  able  to  live  hi  shallow  waters  agitated  by  waves. 
Ileferring  more  parllcularly  to  ^pecie5  of  Cardlum, 
he  endeavors  to  show  how,  under  the  influence  of 
wavtvcttrrents,  the  vartution  of  species  may  t>G  pro- 
moted, and  even  tlieir  local  exiinci.iou  brought  about. 

—  Professor  Sir  William  Thomson,  of  the  Univer- 
sity of  Glasgow,  and  Prof.  K.  Frankland.  have  been 
elected  honorary  members  c»f  the  Aeademy  of  sci* 
enceSf  Vienna. 

—  Professor  Ayrton  has  been  formally  appointed 
profe.*-sor  of  physiei*  at  thf  Central  instltntlon  of  the 
City  and  guilds'  iui^tilutu.  London. 

—  Mr.  Carl  Ptjarson  has  been  api>oinled  profes94>r 
of  applied  mathematics  at  the  University  college, 
London. 

—  Professor  Edward  Hull  of  the  geological  survey 
of  Ireland,  ami  his  puny,  sent  in  Arabia  Peimea  un- 
der the  auspices  of  the  Palestine  cxplontlion  fund, 
have  made  a  complete  traverse  of  the  Wady  el  Ara- 
hull,  and  constructed  a  special  geological  map  of  this 
grand  valley,  as  well  a*  a  genei-al  one  of  the  whole 
roglon  boiwcen  the  Kod  Sea  and  the  mountains  of 
£dom  and  iloab.  —  the  latter  on  a  small  scale,  thirty 
miles  to  the  inch,  to  accompany  the  |>«M-S4Uial  narra- 
tive which  is  to  appear  in  November  next:  the  former 
on  a  larger  scale,  for  the  scientific  report,  which  will 
appear  later.  Tlie  srientilic  report  will  he  chiefly 
geological,  but  will  probably  contain  /.ouloglcal  and 
botanical  chapters  by  Mr.  H.  C.  Ilarl,  and  meteoro- 
logical data  by  Mr.  Lawrence,  together  with  a  beau- 
tiful hill-shaded  map  of  the  Wady  el  Arabah, 
constnictcil  by  Major  Kilchrner  and  his  assist.Hnts. 

—  It  Ik  proposed  to  organise,  under  the  auspices 
of  ihe  An»eriran  social  acienct;  asMH.'iatiun,  during 
its  next  annual  ^ebslon  at  Saratoga,  8ept.  S-li.',  an 
American  historical  association,  consisting  of  profes- 
sors, twwhers,  specialists,  and  others  interestfrd  in  th«* 
advancement  of  history  in  this  country,  .\rrangr- 
nients  will  ho  made  for  the  presentation  of  a  few- 
original  pai>en,  in  alistract,  at  the  first  meeting  of 
the  American  historical  association,  which  will  hi* 
held  in  Putnam  hall,  Saratoga,  Tuesday,  Sept.  0,  .-it 
four  P.M. 

—  Before  the  section  of  physiology  of  the  Inter- 
national medical  congress  of  Copenhagen  will  be 
brought  the  followingprobleiniiand  communications: 
Professor  Hammar:4ten  of  Upsala,  the  mucous  sub- 
stances, and  their  relation  to  the  albuminoid  sub- 
stances; Prof.  K.  Xorrisof  Itinuingham.and  Professor 
Hayemof  Pariif,  the  rdfeof  fugitive  corpuscles  in  the 
formation  of  fibrine  and  coagulation,  ami  the  relation 
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between  the  bematoblasts  of  Hayeni,  tliu  piastrinea 
of  Btzzozen>,  and  tlie  fugitive  iJi»ks  of  Uiu  blood  of 
Norris;  Professor  Dogiel  of  Kazan,  the  coaguUttoD 
of  fibrine;  Dr.  Wooldrldge  of  Cambridge,  the  coagu- 
lation of  blood;  Professor  Worm-Miiller  of  Clins- 
tiania,  the  proportion  of  the  number  of  the  red 
globuloA  of  blood  lo  the  quantity  of  bacmogtobin 
and  lo  that  of  the  dr>'  globules;  Dr.  Otto  of  Chrls- 
tlania,  the  latest  rcaearches  on  haemoglobin  and 
metbemoglobin;  Dr.  C.  Bohr  of  Copeuhagen^  re- 
searches to  dcl»^rinine  tbn  absorpllmi  in  the  diaso- 
clalion  of  oxybaemoglobln ;  Professor  Charles  of 
Cork,  the  gas  found  In  the  Becretiuns,  eApeoJally 
the  bile;  Pnjfessor  Kngeloiann  of  Utrecht,  Prufessor 
Ranvier  of  Paris,  Professor  Merkel  of  Kunig.oberg, 
and  Professor  Retzlus  of  Stockhnlui.  demonstrations 
to  show  the  structure  aud  change*  in  fonn  of  the 
muscular  libres  and  of  protoplasm  In  relation  to 
their  physiological  function;  Profos.ior  Ueidcnbaln 
of  lireslau,  ond  Dr.  Lanjjley  of  Cambridge,  the 
moditlcations  of  the  glandular  cells  during  thetr 
activity,  and  the  relation  between  these  modiOeations 
and  the  (|uesllon  of  the  trophic  nerves;  Dr.  Gaskell 
of  Cambridge,  the  inhibitory  or  restrictive  actions 
of  nervous  forcr,  and  the  restricting  nerves  in  gen- 
eral; Professor  Dogiel  of  Kazan,  the  causes  of  the 
movements  of  the  heart  and  of  their  rt>gulation,  and 
of  the  condition  of  tlie  hearts  of  animals  which  have 
died  from  the  efferts  of  various  poisons:  Professor 
Kronecker  of  Berlin,  the  centre  of  co-ordinatiun  of 
the  movements  of  the  Buricles  of  the  heart;  Prof. 
H.  Munk  of  lierlin,  the  functions  of  the  cortex 
of  the  cerebral  bemisphere»;  Professor  Mosso  of 
Turin.  Professor  Marey  of  Paris,  and  Or.  Franvois- 
Krauck  of  Paris,  the  mechanism  of  the  circulation; 
Dr.  Fran t;oi 9- Franc k  of  Paris,  the  experimental  pa- 
thology of  the  circulation  of  the  blood  by  aniliciai 
lesions  of  the  heart;  Professor  Burdon  Sanderson 
of  London,  and  Professor  Mosso  of  Turin,  the  ap- 
plication of  instantaneous  photography  to  physio- 
logical researches;  Professor  Marey  of  Paris,  the 
application  of  instantaneous  photography  to  ilic  study 
of  voluntary  movements;  Professor  Hensen  of  Kiel, 
and  Dr.  U.  Uaglnnky  of  Berlin,  the  relation  be- 
tween the  structure  and  the  function  of  the  labyrinth ; 
Dr.  Blix  of  Upsala,  the  specific  functions  of  the 
nerves  of  the  skin;  Professor  Ilensvn  of  Kiel,  the 
<|Mej>tion  whether  the  doctrine  of  heredity  is  to  be  in- 
cluded in  a  course  in  physiol<tgy ;  Professor  Kronecker 
of  Berlin,  the  present  suae  of  the  knowledge  of 
deglutition;  Or.  Openrlmwski  of  Dorpat.  the  auto- 
matic, reflex,  and  inhibitory  motions  of  the  cardia 
of  the  stomach;  and  Prof.  P.  h.  Parium  of  Copen- 
hagen, the  slender  intestinal  fistule  for  pbysiolugical 
researches. 

—  Among  recent  deatlis,  we  note  those  of  Mr.  H. 
H.  Houti^ny,  the  physicist,  on  the  ITlh  of  March, 
at  Paris;  Dr.  T.  A.  Moe.tU,  on  the  Otb  of  April,  at 
Marburg;  Dr.  J.  Bacbmann,  professor  of  geology  at 
Berne,  at  that  place  early  in  April;  John  Wiilianison 
of  lAtuisville,  Ky.,  at  the  While  Sulphur  Springs,  June 
Kt;  Prof.  J.   H.  R.  Goepi>ert.  who  made  a  special 


study  of  fossil  plants,  on  the  ISth  of  May,  at  Bros 
In  his  eighty-fourth  year;  Don  Euloglo  Jlmlnee, 
prominent  Spanish  mathematician,  at  Madrid;  P 
C.  MoesiA,  formerly  director  of  the  observatory 
Santiago,  Chile,  at  Dresden,  on  the  2d  of  April, 
flfty-nine  years  of  age;  Professor  Schi»edier,  Auth 
of  Buch  dor  natur,  at  Malnx,  April  37;  and  P 
G,    von    BoguslawskI,   editor    of    the    Annalen   der 
hydrouraphic^  at  Berlin,  May  4;   Henry  WatU,  thi 
well-known  editor  of  the  Watts  Diciionary  of  cbe 
istry,  June  '.\\),  in  his  seventieth  year. 

—  Tlie  ethnological  sub-<M)mmitee  at  Berlin  hu 
again  engaged  Capt.  J.  A.  Jacobson  for  a  long  cx] 
dilion  through  Uus&Ia  and  Siberia,  and  alK»  throuj 
the  Amur  n-jjion  to  the  Pacific  coast.  CapU 
son,  who  only  a  few  months  ago  returned  from  a  \\ 
and  a  half  years'  journey  through  Alaska  and  ntirt 
west  America,  whence  he  brought  a  collection  ol  eiul 
thousand  objecLn,  will  start  very  soon.  After  he  In 
made  this  journey,  be  intends  lo  go  to  Britiah  Colui 
hia,  aiul  enter  again  the  service  of  the  animaUuK 
chant,  Carl  ilageubeck,  at  Hamburg,  for  whom 
has  made  several  journeys  before,  through  Laplao4 
Greenland,  and  Labrador. 

—  The  annual  meeting  of  the  Entomological  ch 
of  the  American  .issociation  for  the  advancemeni 
science  will  be  held  in  a  parlor  of  Ilolel  Lafay'di 
Philadelphia,  coumiencing  at  two  p.m.,  \Vedue5da] 
Sept.  3.     In  accordance  with  the  rules  of  the  clt 
the  meeting  is  called  the  day  before  the  ripening 
the  general  meeting  of  tlie  association.     Enlomok 
gists  who  deaii-e  to   read  communications   are 
queste<l  lo  noUfy,  as  early  as  Aug.  15,  either  Dr. 
S.  Kellioott,  president,  Buffalo,  N.Y.,  or  Mr.  O. 
Westcolt,  secretary,  Maywood,  111, 

—  To  increase  the  Interest  in  the  work  of 
chemical  section  of  the  American  association,  tti 
chairman  uf  the  section,  Prof.  J.  W.  Langley  '»f  Ai 
Arbor,  has  snggesied  that  one  or  mure  subjects 
brought  up  for  special  discussion,  and,  wltli  the  \\o\ 
that  others  may  be  sugf»t-'»ted  by  the  members^  lu 
Issued  a  circular,  in  which  hu  puu>  forward  tl 
following  as  probably  offering  good  opportunity  fc 
debate:  1°.  To  what  extent  U  the  liypolheiiis  of 
fence,'  or '  alanucity,'  of  value  in  explaining  chemi- 
cal reactions?  2°.  AVhat  is  the  best  Initiatory  coi 
of  work  for  students  entering  upon  Iabi>ratory  pi 
lice?  S'*.  What  is  the  best  method  for  deleraiinii 
phosphoric  acid  V  4".  To  what  extent  is  the  *  Infll 
ence  of  mass*  of  practical  importanoe  in  analytic 
operations?  If  the  choice  of  a  majority  of  the  &« 
tiun  falls  on  one  or  two  topics,  Professor  Langley  wl 
have  the  titles  put  upon  the  Philadelphia  announce- 
ments. 

—  As  an  improvement  of  the  meteorological 
vice  on  the  coast  of  eastern  Asia,  a  meteorological 
astronomical  slalion  has  been  established  at  Hon| 
Kong,  on  the  peninsula  Kaulun.  opposite  the  oil] 
Hitlierto  the  observatory  at  Manila  wunied  the  |»ol 
of  Uung-Kong  when  a  typhoon  approached. 
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FRIDAY,   JULY   SK.   1884. 


COMMENT  AND   CRiT/CrSM. 

TiiE  long  uncertainty  has  boon  cnd*»d  aoonci* 
UiAQ  coald  reasonably  huvt'  been  expecto<1. 
tireely  and  the  remnant  of  his  party  have  been 
mctirri  from  imminent  death.  The  energy, 
boUinefts.  and  judgment  of  our  naval  officers 
kave  triumphed  over  all  obstacles  ;  and.  in  spite 
of  in(-J(|)erienoe  in  such  work,  corapleie  success 
tiAft  lH.*cn  attained.  With  the  enreebted  sur- 
rivoni  wcn*^  rescueil  the  eomplclc  records  of 
the  work  at  the  statioiu  ^tu-h  instruments  as 
originally  taken  tVora  Lady  Franklin 
Ml*  mortal  reniuins  of  those  who  had 
I.  except  a  few  who  had  l»ecorae  the 
iwy  of  wimls  and  currents. 


Th»'  |>ariy  ntrotupUshed  all  that  they  were 
«enl  to  do.  and  much  more,  without  loss  of 
life,  serious  accidi*nt  or  disease,  to  any  of  its 
members.  Alakin;^  a  siicccsftful  retreat  with 
reconls,  iiiHtrument^.  and  all  hands,  to  a  point 
where  a  Kulllcicut  store  to  have  carried  them 
through  tJie  winter  should  have  been  in  wait- 
ing fttr  thctn,  and  where  it  is  even  probable  u 
re*srl  might  hnve  safely  rescued  them  in  the 
antumn  of  I^^:5,  it  was  tlieir  fate  to  suffer  and 
die  l>atn  causes  due  largely  to  the  ignorance 
ft:  j-etency  of  others.     Fortunately  it  is 

n'.  'v  to  allot  the  blame,  or  s[)ecify  the 

atimy  or  failui^s  to  act.  which  brought  about 
iF).  "  -  'i-.  It  will,  without  doubt,  form  the 
ft»)  ■  'lUcial  inquiry,  to  which  it  niay  safely 

be  IcA.  Meanwhile  the  victims  of  stupidity 
ure  charged  by  the  great  mass  of  hympathizors 
to  tlu*  account  of  arctic  I'.xploration. 


lo  this  jotirnal  (No.  60)  we  stated  that  it 
iraa  protwiblc  that  (ireely  started  southward 
lh»m  Lady  Krauklin  Bay  in  July  or  August, 
I9flki ;  thai  ifae  members  of  the  party  were  living 


and  in  good  health  at  that  time;  that  a  success- 
ful retreat  to  Ca])e  Sabine  wouhl  depend  upon 
the  opportunity  of  using  their  boats ;  that  it 
was  impossible  for  them  to  carry  more  than  five 
or  six  months'  provisions  south  with  them  ;  that 
itilul  not  seem  likely  thai  there  were  provibions 
enough  at  Cape  Sabine  to  carry  them  through 
the  winter ;  that  they  would  probably  be  found 
at  Ca^KJ  Sabine  when  navigation  opened  in 
isy4  ;  that  the  prospect  of  the  party  rcjiching 
the  eastern  side  of  Smith  Sound  was  almost 
unworthy  of  serious  (consideration  :  and  that  the 
pivjgi-amme  wliich  wouhl  waste  the  lime  of  \he 
relief-ahips  on  the  east  side  of  Smith  Sound 
was  open  to  severe  criticism.  The  remarkable 
manner  in  which  these  conclusions  (whirh 
merely  voiced  the  general  opinion  of  accessible 
arctic  experts)  have  been  justified  by  the  facts 
is  worthy  the  consideration  of  those  who  con- 
sider arctie  travel  a  matter  of  luck  rather  than 
ol*  study  and  experience. 


The  geographical  results  of  Greely's  work 
are  detailed  elsewhere  in  this  issue.  The  most 
interesting  to  geographers  are  the  details  iti 
regaiil  to  the  form  of  the  western  partof  Uiin- 
nell  Land  and  the  physical  features  of  that  area, 
and  the  discovtrry  of  abundant  game  and  re- 
c<?nt  Kskimo  traces  in  its  northern  part.  The 
additions  lo  the  shore-line  of  North  Clreenlnnd 
are  also  very  welcome,  though  the  practical 
proof  of  the  insularity  of  that  continent  had 
been  already  given  by  Bossels  in  his  discussion 
of  the  Greeuland  tides.  The  rcaehing  by 
I^trkwocHl  and  Brainard  of  the  highest  north- 
ern latitude  yet  attained  appeals  strongly  to 
American  sentiment.  The  story  of  hrroi<?  rn- 
deavor,  and  patient,  loyal  endurance,  will  bo 
heard  with  kindling  hearts  and  filling  eyrs  by 
the  brave  and  enterpribiu<;  of  all  nations,  wliile 
universal  sympathy  goes  forth  to  those  whose 
best  and  dearest  heroically  met  their  fate, 
as  their  last  faint  breath  went  out  beneath  the 
cold  gray  arctic  sky. 
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When  the  announcemeuts  were  miide  of  the 
honorary  degrees  conferred  at  the  teroenteaary 
celebration  of  the  University  of  FAlinbiirght 
some  surprise  was  felt  that  American  men  of 
science  appeared  to  be  forgotten,  while  Ameri- 
can physicians  and  theologians  were  selc^^ted 
with  obvious  discrimination  for  their  aciidemic 
distinctions.  It  is  now  stated  that  the  aulhori* 
ties  at  Edinburgh  intimated  to  several  Ameri- 
cans devoted  to  science,  that  the  university 
would  confer  upon  them  the  degree  of  doctor 
of  laws  if  they  would  corae  and  receive  it, 
and  that,  iu  case  of  their  non-attendance  this 
year,  they  might  be  adtnittcd  to  the  houor  if 
present  on  some  future  occMsion.  The  list  of 
men  tlins  cliosen  may  not  be  authentic,  and  we 
shall  therefore  refrain  from  reprinting  it;  but, 
as  given  in  the  newspajMirs,  it  includes,  among 
others,  a  geologist  and  zoologist,  a  botanist, 
an  astronomer,  and  a  philologist,  every  one  of 
whom  would  be  acknowledged  in  this  country 
as  a  worthy  representative  of  American  science. 


There  is  fine  opportunity  to  make  the  com- 
ing electric  exhibition  in  Philadelphia  a  public 
educator  as  well  as  a  brilliant  display  by  giving 
due  care  to  the  explanation  of  the  different 
groups  of  exhibits.  Only  a  very  small  sliare 
of  the  visitors  to  such  exhibitions  undcr^ttand 
what  they  see ;  but  by  far  the  greater  number 
would  gladly  learn  more  than  tliey  knovv  if  the 
way  were  open.  The  untaught  majority  of  the 
visitors  may  wonder  and  admire,  but  they  ivally 
learn  very  little.  Their  curiosity  is  excited,  but 
their  reason  is  not  satistied.  Printed  explana- 
tions are  seldom  given :  verbal  explanations  are 
oft^n  too  technical  to  be  of  much  value,  even 
when  the  exbibiters  can  be  found,  and  are  will- 
ing to  tell  their  story  for  the  hundredth  time. 


This  might  all  be  changed,  if  an  esctcnded 
series  of  well-ccnsidered  explanatory  cards 
were  composed  with  the  special  object  of 
reaching  the  most  elementary  inquiry,  and 
arranged  iu  such  succession  that  the  visitors 
who  follow  around  the  aisles  in  proper  oi*der 
should  read  a  concise  siatemcnt  of  the  elements 
essential   to   the  various   contrivances  in  the 


bewildering  display.    Take,  for  example. 
batteries,  which  will   surely  be  exhibite<] 
large  variety.     At  the  beginning  of  this  eh 
of  exhibits,  there  should   be  a  large  card 
which   should    appear    some    such    statemei 
as  the  following:  "The  essential  elements 
a  batt^^ry  are  so  and  so ;  these  essentials 
reached   in  various  ways,  thus  and   thus  at 
thus.'*      Then   in  further  explanation  of  tl 
different  kinds  of  batteries,  which  should 
classified    as    rationally    and    as   distinctly 
poHsible,  the  advantages  claimed  for  each  ch 
could  be  appropriately  de6ne<),  as  cheapn^ 
durability,  iutensity,  constancy,  etc,  ;  or  tl 
special  object  in  view  might  he  statetl,  and 
peculiar  means  to  this  end  briefly  set  forth. 

There  would  be  a  double  gain  accomplish! 
by  such  a  method.    The  direct  gain  woidd 
a  distinctly  better  understanding  of  the  exhib 
tion  among  the  many  intelligent  visitors  wl 
were  not  especially  informed  on  electrical 
ters.      The  indirect  gain  would  be  a  step  ii 
general  education,  in  the   recognition   of  th^ 
relation  Iwitween  the  essentials  uf  an  a[fpnrntii 
and  the  contrivances  by  which  they  are  aitainct 
For  most  persons  the  contrivances  are  of  si 
importance :  they  caimot  be  remembered, 
cept  in  a  few  cases  where  peculiar  reasons  maj 
give  them  special  interest.    But  the  esscnti,*ih 
tlie  principles  of  construction  freed  from  ih 
details,  are  of  the  gi-eatest  service  to  all.    Th( 
time  and  work  required  for  the  prepai-ation 
such  guide-cards  would  be  groat,  but  the  pub 
he  would  consider  them  well  expended. 


LETTERS   TO   THE  EDtTOH. 
Cretaceous  phosphateB  in  Alabama. 

Ix  a  previous  letter  I  announceil  tbr  Oi.vurrencc 

phoftpliales  in  ili«  lower  beils  uf  tliu  rotten  limt 

of  the  L-retaceous  formation  of  AlabnjttA.     I  hw 
since  discovered  that  they  arc  by  no  lueAns  confii 
to  this  horizon. 

ImniediaU'Iy  overlying  the  rotten  linif*  '  • 
forming  the  upi»ermost  Airata  of  the  cihm  i 
malhm.  are  b^^ds  of  marls  and  clays,  altvn   i 
hard,  cryfiLalHiie,  sandy  liniestonea.  usually  a«»u 
Ihft  Uiph>y  group  of  Professor  llilgard.     Sp© 
examined  from  many  localities  show  that  the* 
ill  Alah.imii.  fro?ii  I,iviiit;«^ruii  in  fjuwterconnt^ 
ward  nearly  to  the  Georgia  Hue,  aru  very  mi 
pbosphalic. 
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kterlAl  from  ihii  horiKon,  which  has  been 

bv  me,  consists,  !*>,  of  marls  — either  caJ- 

(lay  nuirU.  nr light  ctmlky  tuarls  —  composed, 

lite  of  lime  (the  few  aiinlyscs 

ive  been  innde.  show  un  nver- 

.1.  .jvt;  peroeiil  of  phosplioric  acid; 

ir  across  Ihe  whulo  width  nf  the  Atate,  and 

my  instances.  In  very  gr)0(l  cundition  fur 

up<-)n    the    land:   a  marl  of    this   kind  at 

iju  already  tjeen  UBe<l  with  very  fine  results) ; 

■>ck.  usually  crystalline,  hard,  and 

hut   occasionally   soft  and   criim- 

.     ..illy  the  calcareous  matter  has  Wen 

fcititi  leavint;  a  porou«  sandstone:  this  Uiue- 
Irh  Is  The  Hijdey  limcMoue.  holds  from  ten 
per  ct>nt  of  phosphoric  acid,  and  extends 
[merxy^f.  the  state:  the  aggregate  amount  of 
acid  eonldlned  In  it  is  enormous;  3**, 
or  coDcreiionary  ma.sses  of  phosphate  of 
nucM  or  cn«t!«  of  >ca5teropo4l.«,  bivalves, 
\,  baculites,  etc.;  tlicse,  wherever  examined, 
r.to  be  nearly  pure  pbo<kph»te  of  lime,  but  are 
oompamtively  limiti'tl  ijuiintities:  not  more 
dozen  •pinntitalive  uimlyse^  have  yet  been 
lOiiphatic  matorinl  from  these  t>ed9;  l>ut, 
tjuaJjUtive  tests.  I  have  always  used 
ivB  of  the  different  substances,  and  have 
tbt«  to  form  some  ettlinnte  of  tlielr  cocu- 

H crops  of  the  pho!>phatic  beds  occurring  at 

of  thr  rotten  llmesione,  already  described 

lelli'r,  pas^  near  the  following  places, 

"iilKe.    Kutav,    Greensboro,    Hamburg. 

rille,  Welumpka,  Tuskegee,  and  Society 

hlle  Uip  be*is  now  described  above,  outcrop 

nc  about  thirty  miles  soutli  of  the  former, 

tgh  or  near  the  followinjj  places,  —  Llv- 

ipa.    Mo-tcow,    Day  ton,    I'ratrie  Bluff, 

I,  Tort  Deposit,  irulon  Springs,  Flora, 

one  line  of  ontcp»p  being  alone  the  northern 

if  th«   *  prairie  legion,'  the  other  along   its 

border. 

[rtbvr.  an  tntcrestlnjefact  that  the  upper  beds 

*  '  ■  it«Hlf  are  phosphatic.     I  ex- 

aiLeroppin^    Iluiesione    from 

'-  northward,  and  In  every  case 

be  more  or  less  phosphatic;  and  irk  a  few 

Mind  vi<fi1utar  plmsphntes  in  small  (|uanllty. 

as  at  UoliKee,  and  Iwtween  New- 

lown,   at   a   distance    from    either 

■ '■   '■ "■"■•    -  pliosphatlzed 

■  op]>ortunlty 

■■-.  and  cannot, 

vtbcther  ••(  n>ti  the  plio5phates  are  con- 

nuclei,  but  am  inclined  to  think  that 

•Uata  occur  at   intervals  tbrougli  the 

of  the  rotten  limestone,  as  well  as  at 

phosphates  may  be  profitably 

;<iornot,  )t  is  certain,  that,  in 

UiJj^U  and  greensands,  our  fanners.  In 

Ion '  at  It^ast,  have  the  materialji  for 

fartUily  of  llieir  soils  at  a  comparatively 

EroKTCE  A.  Swrrn. 
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Sv.  insecta. 

a  vv  I  I'd  reporter  of  scienliflc 

.   df^iTcations  have  Interested 

-■m-ii«of  flSfl  Roclld  Avenne  some 
w  *CanailA  soldiera,'  of  which 


gnat-like  lookini;  insect  I  enclose  a  specimen.  They 
filled  the  air.  They  were  absolutely  myriads.  TbL- 
north  wind,  I  am  told,  brings  them  from  over  the 
lake;  but  tliey  are  ephemeral,  and  their  dead  bodies 
are  almost  as  numerous  on  the  pavements  as  tlielr 
live  bodies  in  the  air. 

As  I  sat  watching  their  flight,  my  attention  was 
attracted  to  a  singular  smokc-iike  appearance  on  the 
tup  of  a  tall  elm  which  stood  at  tbeedffe  of  the  street- 
curb.  From  the  topmost  branches  of  this  tree  rose 
vertically  into  the  air  four  or  five  waving,  fiickerin*; 
tongues  of  what  at  first  looked  like  smoke.  To 
describe  their  peculiar  lambent  motion,  I  can  tbuik 
of  nothinu  Ijetier  than  tlie  '  cloven  tongues  of  fire  • 
mentioned  in  the 'Acts  of  the  apostles;*  or  the  darling, 
flashing  spires  of  the  aurora  t>orealls.  only  the  color 
was  smoky,  not  fiery.    I  give  a  rude  delineation.    The 


r      ^       ,;       I      ^ 


waving,  playing  motion  of  these  smoky  spires  is  sim- 
ply indescribable.  They  would  fade  and  re-appear, 
wave  back  and  forth  as  if  swayed  by  the  wind,  mount 
higher  and  higher,  until  sometimes  one  would  leap 
up  twt.'Mty,  thirty,  or  forty  feet  into  the  air.  The 
look  was  as  if  the  tree  was  smoking,  the  thin  wiry 
columns  of  smoke  streaming  up  into  the  sky.  Closer 
examination  disclosed  the  fact  that  thcAe  pillars  of 
smoke  in  the  evening  twilight  were  really  columns 
of  winged  insects,  hut  whether  the  *  Cana^la  soldiers,' 
or  a  smaller  Inject,  I  could  not  see;  and  Inquiry 
elicited  the  further  fact  that  this  phenomenon  is  not 
exceptional.  Perhaps  it  has  already  l>een  noted  in 
your  journal,  but  I  venture  to  send  y'cm  this  brief  and 
imperfect  account  of  it.  A  Cleveland  resident,  to 
whotn  I  liave  read  this,  is  quite  confident  that  It  was 
a  timaller  insect  whicti  was  ttius  disporting  itself. 

EowAJtik  Abbott. 

Clev.luDj.  O.,  JulyO. 

[The  •  Canada  aoldler  '  sent  is  a  large  ephemerid, 
found  in  Immense  numbers  about  the  Gn-at  Lakes. 
The  pulsating  swarms  of  small  insecta  seen  about 
the  tree-top  were  undoubletUy  fonned  of  gnata  (Chi- 
runomidac).  allied  to  the  uios<iuitoes.  The  phenome- 
non has  been  frequently  witnessed,  both  in  this 
country  and  In  Europe,  lo  the  great  astonislinieut  of 
the  Apeciators.  — Ei».] 
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THE  ORGANIZATION  OF  AN  INTERNA- 
TIONAL SCIENTIFIC  ASSOCIATION. 

Several  months  ago  Science  published  an 
editorial  on  the  proposed  foundation  of  an  In- 
ternational scientific  association.  Since  that 
first  public  announcement  of  the  project,  inter- 
est in  it  has  deepened  and  spread.  There  is 
now  in  circulation,  for  additional  signatures,  a 
request  supported  by  some  of  the  leading  scien- 
tific men  of  America,  and  addressed  to  tlie  two 
national  associations  which  meet  on  our  side 
of  the  ocean  this  year.  Tiiis  recjucst  is  to 
the  effect  that  the  two  bodies  shall  consider  the 
advisability  of  foiming  an  international  asso- 
ciation :  it  is  therefore  appropriate  to  consider 
the  grounds  u^wn  which  we  may  advocate  the 
execution  of  the  proposal. 

There  are  many  persons  who  have  long  held 
the  conviction  that  some  regular  opiX)rtunity 
for  international  intercourse  between  scientific 
men,  bringing  thcui  from  all  countries  into 
personal  contact  with  one  another,  would  be 
equally  useful  and  pleasant.  The  only  feasi- 
ble manner  yet  suggested,  so  far  as  I  am  aware, 
of  insuring  the  desired  opportunities,  is  to 
establish  an  international  society  afler  the  gen- 
eral type  of  the  national  associations  and  the 
international  congresses,  such  as  the  medical, 
geological,  etc.,  —  organizations  wliich  liave 
already  justified  their  existence  by  the  good 
they  have  accomplished.  It  is  believed  tliat 
the  time  has  now  come  for  extending  habitual 
scientific  co-operation  beyond  the  limits  of  each 
country,  to  all  those  that  are  active  in  the  pro- 
motion of  science.  Moreover,  tlie  manifold 
sciences  of  the  present  have  so  many  common 
iutercsta,  that  tlie  welfare  of  each  is  inseparable 
from  the  welfare  of  all ;  and  therefore,  when 
they  all  unite  for  the  common  good,  will  the 
highest  purposes  of  knowledge  be  best  served. 
This  it  is  which  renders  a  general  scientific  con- 
gress more  advisable  than  a  number  of  sjjecial 
ones.  The  bod^-  of  wider  purpose  would  also 
represent  more  fitly  the  full  dignity  of  science. 

What  advantages  may  be  expected  from  the 
proposed  International  scientific  association? 
Foremost  must  Ije  placed,  I  think,  the  opportu- 


nities for  personal  intercourse  between  men  of 
the  same  interests,  but  who,  living  in  countrieB 
wide  apart,  would  otherwise  never  meet.  Ex- 
perience amply  demonstrates  the  reality  of  the 
interest  and  advantage  of  contact,  direct  and 
immediate,  of  mind  to  mind,  which  affords  an 
insight  into  another's  way  of  thought  otherwise 
imi>ossible.  This  is  because  conversation  en- 
ables one  to  get  by  a  short  cut  to  the  pith  of 
thought,  and  to  secure  an  explanation  of  just 
whatever  has  been  obscure  in  the  conceptions  of 
another.  The  action  of  others'  minds  becomes 
understood  as  it  never  can  be  from  books.  New 
jwints  of  view  open  up,  and  the  error  of  the 
personal  equation  is  diminished.  Another  ad- 
vantage must  be  sought  in  the  meeting  of  spe- 
cialists of  different  branches,  who  mutdally 
inform  one  another  of  the  living  interests  of 
each  other's  science.  The  impoitauce  of  the 
actual  sessions  lies  in  the  discoveries  and  dis- 
cussions filling  them,  and  is  so  well  recognized 
that  this  allusion  is  sufiQcicnt.  As  the  associa- 
tion will  have  great  dignity  and  high  standing 
in  all  countries,  it  will  be  appropriate  for  it  to 
undertake  the  adjustment  of  many  of  the 
international  interests  of  science,  such  as  the 
unification  of  standards,  and  other  affairs 
requiring  the  concerted  action  of  separate 
nations.  The  establishment  of  uniformity  the 
world  over,  in  main*  matters,  may  certainly  be 
more  authoritativelj'  made  through  the  medium 
of  a  representative  congress  of  scientific  men 
of  all  nations  than  by  any  other  means. 

As  regards  the  special  occasion  of  founding 
the  new  orgauizatiou,  the  advocates  of  doing 
so  in  America  this  summer  maintain  that  an- 
other opportunity  is  not  likely  to  soon  re-occur 
so  favorable  as  will  be  afforded  by  tlie  meeting 
of  the  British  association  in  Canada,  followed 
immediately  by  that  of  the  American  associa- 
tion in  IVnnsylvania.  If  the  scheme  is  carried 
out,  it  will,  in  fact,  be  the  legitimate  and  an- 
ticipated culmination  of  a  movement  of  which 
the  coming  to  America  of  the  British  associa- 
tion is  one  part.  In  IHHi  the  proposal  was 
made  tliat  the  American  association  invite  the 
British  to  America.  This  was  actively  dis- 
cussed ;  and  finally  it  was  determined — largely. 


4wr  33,  1W4.] 
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i  *»clicvc,  from  motives  of  real  modesty  —  to 
postpone  the  invitation,  and  issue  instead  a 
la"^  T  of  special  requests  to  individuals 

I0-..V...  .;.jm  ahrowi  the  meeting  of  our  as- 
ftocifttion  nt  Montroal.  This  duty  fell  to  tlie 
local  eommittee  of  Montreal  in  1882.  The 
bj^  Dumber  of  foreigu  visitors  who  came  re- 
vived the  hope  that  the  British  association 
lid  \te  induct^  to  wimo  over  an  a  body.  The 
Xer  wtts  then  in<ioj)endcntly  taken  up  by  the 
CuuwiiAQB.  and  pualied  geuerou&ly  and  eagerly 
to«r&rd&  the  groat  aiiccosa  which  every  one 
BOW  anticipatea  for  tlie  giithering  at  Montreal. 
Prom  the  first  it  has  been  understood,  that  if 
the  original  enterprise,  which  was  in  many 
irays  eo  t^ilt  of  dilllcully,  should  be  brought  to 
a  »Dcoessfal  issue,  then  the  still  greater  enter- 
prise should  \ie  broached,  and  the  foundation 
of  a  pemianeiit  inteniatioual  asHocintiou  be 
aCl«mpb^l. 

It  i»  hoped  that  the  British  association  will 
take  some  action  in  the  matter.  It  has  been 
suggested  that  a  eonnnittee  with  powers  might 
be  appoiiiU'd  to  confer  with  the  American  as- 
soiriation  at  Philadelphia.  The  organization 
of  '  I-  body  is  such  thai  no  further  official 

01'  'H  part  is  po;^lsible  until  the  time  of 

ineettDg  itaelf;  but  there  can  bo  no  doubt  as  to 
Ui»  "     ity  with  which  any  proposal  emanat- 

Iti;^  •  British  association  will  be  jvceived. 

At  tff>es«nt  no  definite  plans  haro  been  formed, 
as  it  huA  l^en  felt  that  public  discussion  was 
Dccesaary  before  making  any  decision  ;  but,  as 
It  is  advisable  to  gather  as  many  suggestions 
lieforehand  as  jH)ssible.  I  shall  be  glad  to  cor- 
rc»i»ond  wiUi  any  one  interested  in  the  propo- 

ClIAICLKS    S.    MlNOT. 


TNB  IMPLEMENTS   OF  THE  IGLOO. 

Is  my  former  ariirl**  on  the  igloo  of  the  In- 
stil 1  .  iiF.ilwhed  in  ^Science  last  August  and 
St'  t  said,  in  closing.  **  1  should  like 

l(»^i>«  -1  i<  w  brief  descripliouH  of  those  uppur- 
l«4Mncr«  tliat  tuight  be  strictly  called  igloo  ac- 
rmnnrirT  as  the  native  Ktoue  lamp  and  kettle. 
(lie  well  to  fresh  wnier  throci<^h  the  thick  ice 

*  rt^.  ¥lwic'«  utdrw*  U  li  Hi.  Vvnivii  8t.,  Bu-toti.  Mum. 


heside  the  snow-hut.  and  many  other  minor 
items  all  growing  out  of  the  igloo  itself;  but 
this  article  has  already  grown  to  such  dimen- 
sions that  they  must  t»e  laid  aside."  A  letter 
from  the  editor,  retiuesling  to  know  more  about 
the  life  of  the  Kskimos  among  whom  I  wu.-^ 
thrown*  has  induced  me  to  take  up  my  aban- 
doned sutijoct  as  an  appendix  to  my  former 
article  about  the  igloo  itself. 

The  snow-stick,  calleil  by  the  Eskimos  ah- 
now'-tuk,  is  a  constant  companion  of  the  igloo, 
and  is  useil  to  knock  the  snow  otf  of  the  rein- 
deer clothes  or  bedding,  when  by  any  chance 
it  iias  gotten  on  them.  Ader  the  igloos  are 
built,  when  camping  on  a  sledge-journey,  the 
reindeer-skins  that  are  to  form  the  l^edding  are 
given  a  beating  with  the  ah-now-tuk  as  they 
are  taken  from  the  sledge.  l)efore  being  put  in 
the  snow-house  ;  and  this  beating  must  be  very 
thorough  if  there  has  l>een  a  high  wind  with 
drifliug  snow  during  the  day,  or  the  sledge  has 
upset,  or  any  mishap  has  occurred  to  flU  the 
hair  with  snow  or  ice.  When  a  hunter  cornea 
into  an  igloo  from  the  chase  or  a  journey,  he 
takes  off  his  outer  reindeer-coat  (coo'-le-tah) 
and  outer  trousers  (kok'-liks),  both  with  their 
hair  turned  otUtoards ;  and,  if  there  be  any  anew 
or  ice  on  Ihem,  a  few  dexterous  strokes  with 
the  snow-stick  soon  rids  them  of  it.  when  the^* 
are  carefully  rolled  up  and  put  at  the  foot  of  the 
be<i,  or,  if  the  native  is  going  to  retire  for  the 
night,  under  his  head  as  a  pillow.  When  severe 
exercise  brings  on  profuse  perspiration,  this  is 
taken  up  i\v  tlie  inner  reindeer-clothes,  with 
their  httir  turned  inurard*.  in  the  shape  of  an 
evenly  distributed  moisture,  which,  in  thick  fur 
es|wcially,  seldom  reaches  to  the  skin  itself; 
and,  when  these  clothes  arc  taken  off  for  the 
night,  this  freezes  into  a  hoar-frost-lik**  cover- 
ing, which  is  beaten  off  by  the  iih-now-tuk  in 
the  morning,  Iwfore  they  are  resumcil.  Some- 
times it  is  im[)os8ib]e  to  thoroughly  got  rid  of 
this  sabulous  ice,  and  nothing  is  more  disagree- 
able to  an  explorer  than  to  ciawl  out  of  a  warm 
sleeping-bag  in  the  morning,  and  crawl  into  this 
powdery  ice  still  clinging  to  the  fur  of  tlie  inner 
clothes  ;  but  there  is  nothing  to  be  done  but  to 
grin  and  bear  it  for  the  few  short  minutes  it 
takes  to  warm  the  fur  with  the  bare  skin  of  the 
)>ody. 

The  ah-now-tuk  itself  can  l>e  any  sort  of 
h:uidy  clul>  that  one  can  wi<'ld  with  the  right 
hand,  while  the  clothes,  bidding,  etc.,  are  held 
in  the  led : '  but  there  is  usually  a  particular 

'  1  have  »poktti  oFtliff  Innull  aa  right-handrd.  In  connecUon 
with  till*  reniHrk,  I  itilnk  It  wuul<)  out  W  uiilnUTr«<UDit  to  rapro- 
ducratomlt  ixininn  of  mjr  iitMrr«al><>forc  the  Nc w- York  MCftdamy 
of  acivnoM.  N'oY.  1,  1W>,  ri-lnttnj  (o  Ihv  atnbUlcxUhty  of  the 
lantilt.     I    Uinrv  asld,  "I  have  iilum   been    ln)|jrv«««Ml  wlLh   the 
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form  made  by  the  more  indtistriouB  ones,  that  I 
have  tried  to  represent  in  fig.  1  ;  for,  wheu  ordi- 
nary sticks  arc  used,  it  is  in  the  most  shitlless 
igloos  and  abject  families,  about  whom  nothing 
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are  clogged  into  the  fur ;  for  I  have  seen  a  rein- 
deer-cont,  soaked  in  water  and  <H>vere<l  with 
solid  ice  when  frozen,  rid  of  this  so  as  to  i*e  no 
longer  noticeable  to  the  eye,  by  an  Innuit's 


C'roM-McttoD  Ob  a  b. 
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can  he  tnken  as  typical.  It  is  bluntly  '  edged/ 
as  shown  in  croHa-sectiou  in  lig.  1  ;  and  this 
facilitates  the  ponnding-ont  of  the  snow  where 
il  lias  l>eeu  deeply  emlxiddcd  by  a  strong  wind, 
or  ice  which  has  fi-ozen  into  the  fur.  They  are 
generally  made  of  hanl  wooil  (fig.  2),  procured 
from  the  traders  or  whalers  ;  but  I  uuilerstaud, 
that,  in  intensely  cold  weather,  onk  or  hickory  is 
more  liable  to  break  than  pine  or  spruce.  When 
wood  is  very  scarce,  they  arc  soinciiines  made  of 
bone.  Fig.  3  rudely  repi*escrjte  one  in  the  pos- 
session of  the  aiithor,  mndc  by  the  Netschilluks 
in  .ind  around  King  William's  Lantl,  from  the 
shin-lK)nc  of  a  rrindecr,  carved  with  grooves 
in  the  handle  to  lit  the  fingers.  (»n:entinies 
both  wood  and  lione  ah-now-tuks  are  carved  luto 
fanciful  designs  or  figures,  —  an  art  for  wliich 
the  Innuits  are  so  well  celebrate<l.  Sometimes, 
when  the  snow  rests  lightly  on  the  gannenta  to 
be  cleaned,  a  glove  is  taken  from  the  hantl  and 
used  as  an  ah-now-tuk,  especially  where  large, 
heavy  bear-skin  gloves  are  worn.  —  such  as,  I 
understand  (Vom  Lieut,  Kay,  the  Point  Barrow 
natives  use  altogether.     But  it  is  easv  to  see 


plication  of  the  ah-now-tuk.     It  usually  takea] 
about  two  or  three  minutes  to  clean  a  coat  ;  but, 
when  the  sledges  have  been  out  all  day  in  a  ttt 
verc  storm,  half  an  hour  is  nothing  unu!<iuil 
in  cleaning  every  thing  made  of  reiudcer-skin. 
I  have  idi-eudy  hinted  at  one  use  of  the  snow- 
stick  ill  my  previous  article,  when  the  womnu 
of  the  household  would  belabor  thi^  intriuHng 
dogb  over  the  nose  ;  and  it  is  occasionally  t?m- 
ploycd  by  the  loi'ds  of  crention  in  cori"<»cling 
their  spouse**,  .although   I  think  I  can  way  that 
such   instances   are    more    rare    thai»    among 
equally  ignorant  people  of  civilized  conutries. 
Tlie  ice-chisel  and  ice-scoop,  called  by  the 
Eskimos   too'-oko   and    e'-lowt,   tivc   used    iu 
digging  through  the  ice  on  a  lake  to  get  lo. 
fresh  water.     Going  into  camp  near  a  lake  or, 
river,  one  or  two  persons,  nsuuUy  nearly  growu 
1>03's,  arc  sent  out  on  the  ice  to  dig  a  hole  l( 
get  fresh  water ;    for,  if  snow  or  ice  have  l< 
be  melted,  a  fjuuutity  of  oil  is  consumed,  and! 
the  warm  meal  is  usually  delayed  about  hall 
or  three-quarters   of  an    hour   thereby .     Thai 
first  thing  to  be  done  is  to  l>c  sure  and  8ele< 
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that  they  cannot  compare  in  etflcacy  with  the 
true  snow-stick,  especially  where  tee  and  snow 

lunbl dexterity  of  Ibe  rarloui  Kaktmn  tribm  wllb  wboro  I  have 
Gvaitf  in  c<.iiilHci,  thtwe  ool  posH'»!<inLt  Uil«  ftiucUonAl  i^yinnietrj 
bring  Ttuv  i'xcc<pl)onB  to  a  goncrni  rulp;  itnJ  vvvu  In  Oio4«t  Lho 
•uiMTUirlty  of  ilpirt-Tlty  over  {;»iicA''W^  1>  nut  i>u  wt'll  niarkeii  im 
ill  ilii-lr  mun-  cfvilii^il  bn-lhn'n.  They  tlrive  thi-ir  ilu^h.  uning 
Uiuir  whip  inttiffertnily  wilb  eHlier  tiMid.  Tlivy  #lioct  their 
niDo  IndlffV'rcuLly  from  citbfi*  pliouldor,  «ltinnmc  ui'l  airvliig 
0)*')r  parca»«o*  wilhDUl  rvgnnl  to  1)io  piirUnilnr  Lititd  cinpluyed. 
In  the  mo«l  di-llcate  and  compllcntol  lankit  tlmt  lh*-y  U'nNrtakc, 
Uic  DHvof  i>nt' haiulaulvit  itDput<t.-il  until  It  1*  frtt);.-!  '  id 

freely  *Kr-hnn({cd  fur  tbc  ulbiT.     AKPOnilnu  llic  .1 

Itmull  to  bf  luw  In  tbt*  olhn'.>loifIrrtl  itcftk'.  ilw»c  (;•  -  jjp- 

(mrt  thi*  tbi'ory,  •!»  .^bIy  HiJvanrt-d  by  I>r.  Danit-I  Wll-'-ii  <•(  lo- 
reinlo,  that  thi-  primlltvc  iv.nfllHun  of  miui  and  oilier  vt-rlebrHt4'a 
wao.  u  tlicir  L-nrly  f'jvUil  cundiVloii  otili  I».  one  of  comuloie  bllat- 
vrnl  ryinmvtry,Dut  only  itniotural,  but  alao  funcUonal." 


a  place  that  is  not  fVozon  to  the  bottom.     Ji 
a  hilly  country,  with  steep  gratiitic.  trap,  oi 
similar  banks  to  the  lakes  or  rivers,  any  plat 
will  do.     Wheivver  sedimentary  dcp(»sits  oc- 
cur, more  caution  is  ntiedcd.     In  n  river  thQJ 
native  is  not  a  had  judge  of  the  places  whei*©! 
he  will  lind  the  swiftest  current-s  even  nmleri 
tlie   ice,  and   here  he  knows  that   the  glacial] 
covering  is  the  thinnest.     Any  snow  banks  oi 
driits  that  have  been  forme<l  Ity  the  wind  b< 
foro  the  temperature,  in  the  winter  reached  iti 
minimum,  will   give   thinner  ice,  and   con»e- 
(jUcnLly  less  work  ;  for  the  snow  can  be  sho\' 
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H  otrin  two  or  thrrc  uimiUea,  even  fVom  the 
'Hi  clnO«.  If  these  flrilU  ahonld  be  cov- 
wUh  A  crust,  the  native  nt  once  knows 
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they  wen?  formed  tluring  (he  October  or 
NoTinnlKT  thaw,  lielbrc  thr  ire  could  iiiivc 
hrcii  \er}-  thick ;  and  a  con|>le  of  feet  of  drift 
win  sftvu  him  digging  thmui^h   nearly  double 


Flo.  3. 

lunt  \>K  icr.     And  wilh  ni;uiy  of  those 

Itiniti    bordering    on    ini^tinct,  he    cun 

uljjc  alwnt  Uic  ago  of  the  (Irift ;  for,  if 

ICC  the  col(lc'6t  weatber.  it  has  been  no 

lion  to  the  ioc-eovcrinti;,  and  only  ad<l:^ 


the  labor  of  removing  it,  slight  as  it  is.  Where 
there  is  no  covering  to  the  clear  blue  ice,  you 
will  often  see  them  extended  full  length,  their 
little  pug  noses  pre^sud  rtj^ainst  it ;  for  tlioy 
can,  by  varying  pecnllaritii's  of  the  hiics»  tell  if 
it  be  frozen  to  the  bottom,  or  not.  The  site 
Bclecled  by  all  these  conditions  duly  weighed, 
the  oi>eration  is  commenced  by  starting  a  hole 
about  a  fool  and  a  half  in  diameter,  and  prob- 
ably a  foot  deep,  with  the  ire-chisel.  In  eut- 
tijig  with  tins,  the  ice  has  been  broken  up  into 
small  fragments  ;  and  these  are  taken  out  wilh 
the  ice-scoop,  and  this  alternation  kept  up 
until  water  is  reached.  The  ice-scoop  is  the 
native  ladle  of  musk-ox  horn,  firmly  attached 
to  u  |X)k;  from  i-ight  to  ten  feet  long  (fig.  (>,  b). 
This  ladle  is  made  from  the  splayed  base  oC 
the  horn  of  the  musk-ox.  Fig.  4  represents 
one  in  the  author's  possession.  Fig.  5  is 
taken  from  llnll's  *  Narrative  of  the  see<md 
arctic  ex|>edition.'  Ordinarily  they  subserve 
the  purpose  of  a  tin  cuj),  or  similar  utensil, 
and  hold  from  a  pint  to  neariy  two  fjuarts. 
When  used  for  an  e-lowt,  four  holes  arc  bore<i 
in  the  heavy  handle  (as  shown  in  fig.  4),  and 
thi'ough  these  the  ladle  is  lashed  to  the  fjole  by 
sinew  (fig.  7). 


^=^ffiQBE 
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The  ice-chiNcI  (fig.  *5,  a)  is  any  cutting 
instrument,  like  a  bayonet,  Bnbrc-[Hant.  or 
sharpened  iron,  a  mortising-chisel  Innng  the 
best,  on  a  similar  pole  to  that  o(*  the  scoop. 
The  Ookjooliks  and  XctschilUiks  useil  iron 
spikes  from  Sir  John  Franklin's  sliips.  I'sn- 
aliy  it  swells  out  noar  the  bull,  where  it  is  lashed 
to  the  chisel ;  and  the  main  objfcl  of  this,  be- 
sides giving  securer  lashings,  is  when  the  lost 
few  strokes  are  made,  that  let  the  water  (Vora 
beneath  into  the  ice-well,  with  four  or  five  as 
[xjwerftil  and  rapid  ihnists  as  the  digger  can 
make.  This  pi-ojection  knocks  llu-  lower  rim 
of  ice  off.  and  keeps  the  well  a  uniform  width 
llii'oughout.  —  an  im- 
portant item,  for 
through  tliis  hole 
many  a  rneal  of  sjd- 
nion  may  be  caught. 
Those     Inst     strokes  ki«.  t. 

nnist  be  very  rapid : 

for,  when  the  water  starts*  into  lb**  well  from  such 
a  depth,  it  cornea  appai'enlly  wilh  the  force  of 
a  fire-engine ;  and,  once  a  foot  or  two  deep. 
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the  ice-chiael  can  no  longer  bo  worked.  I 
have  often  seen  the  water  come  up  the  well 
with  such  impetiio&ily  that  it  would  overflow 
the  ice  where  the  i(5e-di<j;ger  wa8  sLandiiij^.  then 
sink  a  couple  of  feet  in  the  well,  and  keep  pul- 
sating for  fiVL'  or  ton  luinnttrs  before  coming  to 
an  equililirium,  generally  about  two  to  three 
inches  from  the  upj>er  ic«-level.  Besided  the 
purpose  of  fresh  water  for  cooking  and  drink- 
ing at  a  camp,  the  native  aledgeman,  if  tlie  ice 
Im»  lipped  from  his  sledge-runner  by  stones  or 
ice  while  on  a  journey,  will  stop  and  dig 
through  six  or  seven  feet  of  ice  to  re-ice  this 
part  of  his  sledge  —  so  important  is  it,  if  his 
vehicle  be  heavily  loaded,  or  only  dragged  by 
n  few  dogs. 

Tiie  average  ice-wells  are  al>out  six  or  seven 
feet  deep.  The  thickest  wo  had  to  dig  on  our 
King  William  Land  sledge-journey  was  eight 
feet  four  inches;  and  I  very  seriously  doubt 
if  it  ever  gets  more  than  a  foot  or  a  foot  and  a 
half  decjxir  than  this  on  fresh  water,  in  any 
part  of  the  arctic,  where  all  the  ice  is  melted 
in  the  summer.  Thi*  distance,  the  natives  told 
me,  was  the  deepest  thoy  had  ever  seen.  Of 
course  their  jurlgment  can  only  be  approxima- 
tion, but  nevertheless  moderately  reliable.  A 
six-foot  ice-well  will  be  dug  usually  in  about 
forty  to  forty-five  minutes,  although  the  more 
active  may  do  it  in  half  that  time.  If  the  ice 
has  been  much  ijerrueated  by  cracks,  by  tlig- 
ging  on  one  of  these,  and  especially  where  two 
of  them  cross,  one  may  greatly  lessen  the  lime. 
Another  use  to  wliich  tliese  two  instruments  ar*^ 
put.  extrnneoua  to  their  usual  purpose,  t;^  to 
slick  them  upright  in  the  snow  at  a  camping- 
iglo<>,  and  on  their  tops  the  dog-harnesses, 
which,  if  made  of  seal-skin  or  any  kind  of  skin. 
ai*e  liabio  to  be  dosoured  by  their  wearers  when 
unusiualh  hungry  ;  and  this  position,  eight  or 
ten  feet  in  the  air,  is  a  very  safe  place  for 
them  for  the  night.  A  native  sledgeman. 
driving  through  rough,  hum- 
mocky  i(M3.  oI\en  uses  the  icc- 
chisfl  to  clear  his  way.  and 
will  make  the  angular  itv  in 
front  of  liim  disappear  in  a 
manner  most  nslonit^hing. 
When  one  ice-well  has  been 
unsuccessful  (that  is,  when  the 
ice  extends  to  the  bottom), 
they  may  melt  ice  if  they  have 
pleuty  of  oil :  for  by  tliut  lime 
the  igloo  maybe  completed,  and  the  lamp  burn- 
ing, although  generally  they  can  and  do  dig 
two  Ity  thai  time ;  and  I  have  known  cases 
where  they  were  extremely  anxious  to  econo- 
mize oil.  and  six  or  seven  wells  were  due  be- 


fore they  gave  it  up  or  were  successful.  It  in 
very  astonishing  how  soon  they  cjin  tell  wheth- 
er the  well  is  going  to  be  a  failure ;  the  tnerrst 
pinch  of  earth,  way  down  In  ita  depth  of  five 
or  six  feet,  instantly  arresting  their  eye,  when 
the  same  would  hanlly  be  distinguishable  OD 
the  surface,  to  the  ordinary  ttye.  That  very 
instant  they  stop  digging ;  for  many  of  them 
arc  as  careful  of  the  edges  of  their  ice-duneU 
ta  a  man  i$  of  bis  razor. 

The  implements  used  in  the  constniction  of 
the  igloo,  the  snow-knife  and  snow-shovel,  have 
already  been  described  in  the  article  on  the 
igloo. 

The  cooking-implements  consist  of  the  stone 
kettle  (oo-r|uee'-8ik)  and  stone  lamp  (kood'- 
lik),  so  often  described 
by  arctic  travellers  :  and 
for  that  reason  1  will 
only  dwell  uik)u  them 
briefly.  They  are  de- 
scribed liy  Surgeon  Fish- 
er, of  Carry's  first  ex|)e- 
dition.  as  made  of  Inpis 
cUlariSj  or  iK>t-stone.  Dr.  Hayes  not  inaptly 
compares  the  lamp,  in  shajw,  to  a  clam-shell; 
aud,  if  the  shell  only  had  a  sUglitly  Htraighter 
edge,  the  comparison  would  be  very  good. 
Kig.  8  represents  an  outline  view  of  one  stand- 
ing on  the  usual  three  -sticks  stuck  in  the 
snow-platHniu  in  front  of  the  snow-bed.  a  b 
indicating  the  e<lgc  along  which  the  dame  is 
lighted.  These  lamp^  usually  hold  from  half 
a  pint  to  two  or  three  quarts  of  oil,  so  vari- 
able are  they  in  size;  and  this  oil,  when  the 
lamp  is  projierly  adjtisted  by  the  rt>ar  slick, 
just  touches  the  i*<lge  a  b.  along  which  there 
is  placed  a  species  of  compact  moss,  thai  ha* 
been  thoroughly  dried,  and  rolled  in  the  two 
ojwn  palms  (as  a  sailor  would  prepare  his  pipe 
of  tolmcco)  with  a  small  ijuantity  of  fat,  and 
lighted.     This  moss  must  I>e  kept  dense,  or  the 
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lamp,  with  its  siv  to  thirty  inches*  of  Uame 
along  this  edge,  will  smoke  beyond  endurance ; 
and  this  is  dom*  with  ii  small  stick  of  hard 
wootl  a  little  larger  than  a  pencil.  This  •  trim- 
ming '  of  the  lamps  is  quite  an  accomplishment. 
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P»i  'S  iiortecUtin  in  tlit*  old  womon 

Of  i.ie  of  whom  can  prejijire  u  lamp 

•o  tUai  *l  will  give  n  good  atemi}'  flame  for 
•ereral  hours,  while  usually  half  an  hour  is  the 
br»l  that  can  he  .expected.  They  an?  con- 
fttariTly  I'tviken  :  and  those  I  saw  thus  injured 
»■  itt'd  with  a  mixture  of  blr«Ml,  clay, 

aril  iccordiog  to  thu  Inmnts.  nltluui^h  I 


Fi...  In. 

Dot  verify  thf  mixlun*  hy  watching  the 
"AMHliou.  Fig.  tt  is  n  <!ood  view  of  a  lamp 
(from  Unit's  •  Narrative  of  the  socL'nil  urctic  ex- 
(M-Hlttioti ' )  tli.'il  ha-H  heen  broken,  and  ivpairetl  by 
sinew:  and,  although  I  do  not  now  recall  any 
*u*'h  mending,  I  should  think  it  bettor  than  the 
<*tlw*r,  althon^j^h,  as  far  as  I  could  see,  the  first 
w%y  was  60  perfect  that  new  cracks  would  form 
direcXly  beside  the  oUU  but  not  in  it;  and  I 
'*r.\t  the  one  mentioned  hy  Hall  may 
iK  cement  in  addition  to  the  sowing, 
1  tjri'  r  \ti:ii  \i  should  hold  oil.  Ilcavv  as  it 
,  the  iialives  carry  it  with  them  everywhere  ; 
and   I  *  '  ;"»w  of  any  tiling  in  civilization 

thai  c»  iially  replace  it.  were  they  even 

inc-linrd   :o  tio  so.     Its  i>ouHtant  companion  is 
ihr  aton*'  kettle,  nhicb  Is  nothing   more  nor 


for- 
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than  a  rectangular  vessel  (fig.  10),  hold- 
ing from  a  quart  to  a  gallon,  whose  dat  bottom 
la  a  UttJe  ivhorter  than  the  flame  of  the  lamp 
directly  over  which  it  swings,  so  that  the 
Itami*  jciat  touches  it^j  lK)ttom.  It  in  superior, 
for  tliiiir  u»^,  li»  bru.<s,  c<j|>per,  or  ahcct-iron 
TVMM'U  of  sun    shape,  and    hiib>   seldom   been 


replaced  by  them,  even  when  these  could  Ik- 
reatlily  had  ;  and  the  few  cases  I  know  have 
been  unwilling  ouch.  It  suH'crs  the  sume 
mishaps  in  breakage,  mendings,  and  journeys, 
as  its  constant  fellow  the  lamp,  to  which  it  is 
suited  in  size,  and  from  which  it  is  seldom 
parted.  Over  a  framework  of  long  wooden 
sticks,  thrust  through  the  side  of  the  igloo  if 
horizontal,  or  into  the  snow-platform  if  perpen- 
dicular, is  laid  a  bent  piece  of  wood  or  a  barrel- 
hoop  (fig.  11),  across  which  is  woven  in  rough 
design  a  number  of  sinew  stnngs,  forming  a 
network ;  and  on  this  net  arc  laid  the  reindeer 
stockings  and  gloves,  and  every  thing,  in  fact, 
that  is  reciuired  to  be  warmed  or  dried.  This 
net  can  always  be  found  in  every  igloo,  and 
hanging  from  every  slcilge  that  is  transporting 
household  etl'ects. 

The  seal-skin  bucket  (Og.  12)  holds  from 
two  quarts  to  double 
as  many  gallons^  and 
is  generally  made 
largo,  :so  that  its  con- 
tents will  not  freeze 
solid  during  the  night. 
It  is  made  oC  seal-skin 
(the  smaller  hair-seal), 
taime<l  so  as  to  be  de- 
prive*! of  the  hair,  and 
I"urni.^hed  with  a  han- 
dle of  the  same  ma- 
terial   sewi^d    on.      It 

always  bulges  out  on  one  side  into  n  soil  of 
spout,  where,  by  constant  use  in  drinking  fron^ 
this  plaoe,  they  have  produced  it.  When 
empty  of  water,  and  clogge<l  with  ice  (as  it 
usually  is  when  they  start  to  the  ice- 
well  to  refill  it),  it  is  given  a  vigorous 
beating  over  a  sledge,  a  hard  snow-drift, 
or,  if  in  a  s]K>rtive  mood,  over  a  d<-»g's 
head,  the  broken  ice-splinters  flying  in 
every  direction,  lea^^ng  it  as  limber  as  a 
piece  of  canvas.  The  im-nioo'-sik,  or 
musk-ox  ladle.  :dready  described  as  sulv 
serving  another  purpose,  and  seal-skin 
bucket,  are  slowly  giving  way  to  the  uten- 
sils of  a  similar  character  of  civili/.a- 
tion. 

The  reindeer  bedding  can  hardly  be 
treated  under  this  title,  and  the  snow-knife 
and  snow -shovel  were  describetl  in  my 
fornu^r  article.  The  sum  total  of  •  igloo  im- 
plements '  shows  ihora,  therefore,  to  agree  in 
simplicity  and  small  numbers  with  all  other 
implements  with  which  the  people  wrest  an 
existence  from  a  nigganlly  imture. 

FkF.I>KI{U'K    SniWATRA. 

Lieut.  I',  S.  army. 


Fib.  12. 
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COl/ES'S   KEY    TO    NORTH-AMERICAN 
BIRDS. 

Keif  to  North' American  bird*.  Containing  a  concise 
account  of  every  fpecien  of  licing  andfosxil  bird  at 
present  known^from  the  continent  north  of  the  Mexi- 
can and  United' States  boundar I/,  incluitive  of  Green- 
land. By  Elliott  Cocea.  2d  ed.  "  Boston, 
Eftes  Sf  Lauriat,  1884.     30+863  p.,  561  fig.     8°. 

TiiK  original  edition  of  the  *  Key/  published 
in  1872,  eonsisting  of  three  hundred  and  sixty- 
one  imperirtl  octavo  pages  and  two  hundred 
and  tliirty-eight  woodcuts,  is  well  known  to 
all  students  of  Aniencan  birds.  The  present 
edition  is  not  only  *  entirely  rewritten,'  l)ut 
contains  nearly  four  times  as  much  matter,  and 
more  than  twice  as  many  illustrations,  as  the 
lirat ;  yet  in  bulk  the  work  is  scarcely  larger, 
being  printed  on  thinner  paper  and  in  smaller 
tyixi.  Willie  most  of  the  old  illustrations  have 
been  retained,  many  have  been  replaced  by 
better  ones,  nearly  one-half  are  added  from 
the  atUhor's  previous  works  and  other  i)ublishe<l 
source's,  while  some  fifty  or  more  have  been 
engraved  expressly  for  this  edition.  While  the 
old  '  Key  *  has  prove<l  eminently  useful,  it  was 
not  without  its  defects,  owing  mainly  to  extreme 
concispiiess  of  treatment.  The  present  '  Key  ' 
i.s  moiU'Ucd  on  the  plan  of  the  old,  and  written 
in  the  same  spirit,  but  is  the  same  mainly  in 
title. 

Tl»e  work  opens  with  an  '  liistorical  preface,* 
occupying  sotuc  sixteen  pages,  in  which  is 
felicitously  sketched  thr  history  of  Xortii- 
Amcrican  ornithology  from  its  earliest  bi-gin- 
ning  nearly  to  the  date  of  the  first  edition 
of  the  *  Key.'  The  history  iw  divided  into 
'  ci>och8  *  and  *  periotls  ; '  and  the  inlluence 
various  writers  have  had  upon  the  progress  of 
the  subject  is  judiciously  weighed,  and  thrown 
into  strong  relief.  1'hen  follows  the  preface 
proper,  in  which  the  author  explains  the  differ- 
ences between  the  present  edition  jind  the 
earlier  one,  and  makes  his  acknowledgments 
of  aid.  in  the  preparation  of  the  work,  received 
from  various  i)erson8  and  sourftes. 

The  w«irk  proper  is  dividrd  into  four  •  parts.' 
Part  i.  (pp.  1  -;">H)  is  entitled  *  Field  ornithol- 
ogy,' and  forms  a  manuiil  of  instruction  for 
collecting,  i)repariug,  and  preserving  birds. 
Tliis  is  a  nearly  verbatim  reprint  of  a  separate 
work  having  this  title,  publisshcd  by  the  author 
hi  lfH"4.  and  nlreadv  well  known  as  a  work  of 
great  jiractieal  nsertilness  to  coUci-tors.  J*art 
ii.,  '(leneral  ornithology.*  is  devoted  to  an 
clemontiuy  exposition  of  the  structure  and 
dassilication  of  birds,  and  occupies  i)]).  .VJ- 
23(1.  It  (1 )  <lefines  birds  as  distinguished 
from  otiicr  vertebrates,  (2)  discusses  the  prin- 


ciples of  dassilication  and  their  application, 
(3)  gives  definitions  and  descriptions  of  the 
exterior  parts  of  birds,  and  (4)  devotes  nearly 
one  hundred  pages  to  the  anatomy  of  birds, 
giving  a  general  outline  of  the  subject.  Part 
ii.  is  very  fully  illustrated  with  well-chosen 
figures.  The  ]}ortion  of  the  text  devoted  to 
the  anatomy  of  birds  is  entirely  new,  and 
sufllces  to  give  very  fairly  the  rudiments  of 
the  subject,  which  is  all  the  author  attempts. 
Alany  of  the  figures  are  drawn  fh>m  nature  by 
Dr.  SImfeldt  expressly  for  the  work :  others 
are  after  I'arker,  Huxley,  and  other  well-known 
authorities.  This  part  closes  with  artificial 
keys  to  the  orders,  sub-onlers,  and  families. 
The  attempt  made  in  the  old  '  Key  *  to  carry 
the  student  at  once  to  the  genera  is  here  aban- 
doned. 

Part  iii,  (pp.  237-820),  devoted  to  a  •  Sys- 
tematic synopsis  of  North- American  bials,' 
forms,  of  course,  the  main  body  of  the  work.  It 
describes  all  the  species  and  sub-species,  and 
defines  the  genera  and  higher  groups  of  North- 
American  birds.  The  descriptions  are  much 
amplified  from  those  given  in  the  first  edition, 
biit  with  the  idea  still  in  view  of  sh.irp  defini- 
tion. The  references  to  authorities  previously 
given  are  omitted,  perhaps  not  unwisely;  and 
in  their  place  we  find  an  epitome  of  the  life- 
liistory  of  the  species,  with  special  reference 
to  their  nesting-habits,  song,  flight,  and  migra- 
tions. These  display  at  its  best  the  author's 
hai)py  knack  of  hitting  in  few  words  a  bird's 
lea4ling  and  characteristic  traits.  More  space 
is  also  given  to  an  account  of  the  geographical 
distribution  of  the  A'arious  species  and  races, 
ami  the  plumages  of  female  and  immature 
birils  are  more  fidly  and  much  more  satisfacto- 
rily indicated.  An  artificial  key  to  the  genera 
is  given  under  each  sub-family,  and  th(?  species 
are  analyzed  under  the  genera.  The  matter 
given  under  each  species  is  apparently  about 
four  to  six  times  greater  than  in  the  oUl  •  Key,* 
and  is  sullicient  to  give  in  satisfiictory  detail, 
not  only  its  technical  characters,  but  a  glimpse 
at  the  infe  it  jilays  in  life.  The  number  of 
species  an<l  sub-species  treated  is  eight  hun- 
dred and  nini'ty-nine.  which  are  ]>laeed  under 
three  hundred  and  forty-nine  genera.  The 
technical  names  are  marked  ft>r  accent,  and 
thoy  are  also  elymologically  defined. 

Part  iv.  (pp.H21-s;»,o)  is  devoted  to  a  •  Sys- 
tematic synoi>sis  of  tlie  fossil  birds  of  North 
America.'  mnnbering  forty-six  species.  Of 
these,  twenty-five  are  tertiary  (sixteen  being 
referred  U*  living  genera) ,  twenty  cretaceous, 
and  one  Jurassic.  This  (jart.  the  author  tells 
us,  Ims  been  revisetl  by  Professor  Marsh. 
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Tt  '  'fTcalion  ndoptcil  is  :U  f*omo  points 
rwi*'  rent  from  that  eiuploywl  in  the 

''  ■ 'uliirly  as  rogaitls  the  primn- 

dusft.  The  luunticr  of  •  or- 
Uvr*  iiow  uilopLeil  for  North-Atncrienn  bini.s, 
which  Mong  ah  to  the  *  sub-class  '  Carinftlae, 
is  thirteen.  suhirivUlcd  into  twentv  suh-onleni, 
wxty-thruc  familieH,  and  seventy-seven  sub- 
faioUie». 

The  Iwtlve  years  which  have  passed  since 
Ihe  apiH^nmrice  of  ibe  original  edition  of  the 

*  Key/  ha\e  In-en  marked  by  astriking  iaereuse 
in  our  knowledge  of  Xorth-Aiuericaii  birds. 
This  ativancc  would  alone  render  any  j;:cneral 
work  on  the  snbjeel.  imblislipd  at  that  dale,  to 
•oinc  extent  antitjiiuted  and  uusatisfaetory, 
however  exeelK'iit  it  nmy  have  been  in  its  time. 
The  old  '  Kl'\  '  lias  tnuinestionably  had  a  career 
of  n'^efulnes.*.   and  has  helped  on  the  advance 

*  u  «irongly  ehuraelerized  th^.*  last  dec- 
w>rlh-Aniencan   oruilholog^v  ;  the  ob- 

?et  of  ihf  trentisi;  Iwingto  enable  any  one,  by 
aid,  to  identify  hii*  eijecimens  without  re- 
Mirse  to  other  inforrnaiiou  than  that  the  book 
alforded.  Tlie  undc-i-takiii*^  wiut  to  Home 
l(,  at  leadt  in  Its  methiHlH,  an  innovation 
llogy,  and.  however  woll  it  may  have 
•erred  itn  |mrfH>se.  was  obviously  o|K*n  to  im- 
]  't,  OS  sueh  atrenipls  must  always  be. 

W  wLTi'  doubtless  as  (|uiekly  seen  by 
lUur  as  by  others  ;  and  to  remcnly  thrsc, 
f'liriiij^  the  work  down  to  date,  the  author 
led  to  prepare  this  much  cnlai-jreil,  and  in 
ny   ways,  |jroally  improvfd,  second  edition, 
first  edition  emphasized,  and  in  a  large 
initiated,  a  new  departure  in  respect  to 
status  of  many  forms  of  Norlh-Anierieau 
,  which  were  degraded  from  «*pecies  in  reg- 
staudiug  to  the  grade  sub-species  or  gco- 
iphlcal  nK.'Cs,  and  referred,  as  *  varieties,*  to 
species  from  which  they  were  found  to  be 
I'lolely  ilitrerentiateil.     Since  that  lime 
!u  has  arisen  and  become  establislurd, 
ii  -an  ornithologists,  of  discarding 

I  I  '  var.'  bolnoeu  the  varietal  and 

-  of  *uch  forms  ;  and,  in  accord- 
'  custom,  thv  new  *  Key  '  adopts 
w  •  iriuoiniar  uomenclalure  for  such  in- 
lini'  fr.rms  as  it  teems  wise  to  recognize 
ire.      The    names   are.   in    fact, 
■,     ..     L  of  the  author's  revised  ^Check- 
publiAhe^l  in  1882^  pluii  about  a  dozen 
iDer  xuMed. 
A«  rcjrnrds  paper  and  lypogi-aphical  execn- 
Uoa»  tJie  work  is  nil  that  need  be  desired  ;  the 
ooaposition  and  pre^s-work  being  that  of  the 
f  ■  '     '     i^ity  press.    The  author  tells 

i;  icra  icencrouslv  allowed  him 


••to  make  the  book  to  suit  himself/  sparing  no 
expense  to  which  they  might  in  consequence 
be  put.  While  some  of  the  cuts  are  not  above 
criticism,  many  of  them  are  tine,  so  that  their 
average  grade  is  high ;  and  in  nearly  every 
ease  their  origin  is  duly  aceredited.  The  work 
as  a  whole  is  certainly  very  tastclYdly  executed. 


WIEDEMANN'S  ELECTRICITW 

Die  Uhre  von  der  eUklricitiit.  Vou  GvsTAV  \Viei>B- 
MANN.  2  vols  lirauiiaehweig,  Kfew*^,  1882-83. 
lH-7a6,  7+1002  p.     8^ 

Tra?  work  which  forms  the  subject  of  this 
notice  is  tlie  successor  to  *  Die  lehie  vom 
galvanismns  luid  elektromagnetismus."  by  the 
same  author,  first  published  in  1>*GI,  and  fob 
lowetl  by  a  second  edition  in  1871.  E\cr  since 
its  publication,  the  original  work  has  l>een 
recognized  as  a  practically  cxliaustive  treatise 
on  the  topics  included  within  the  limits  set  by 
the  author.  Every  discovery  and  observation 
is  referred  to  the  original  publication,  and  ita 
date  is  given.  These  references,  so  charac- 
teristic of  the  previous  work,  are  continued 
and  extended  in  the  present  treatise;  and 
they  form  a  classilieil  index  to  the  literature 
of  electricity  with  the  historical  advantage  of 
dates.  Uue  is  surprised  at  the  extent  and 
range  of  the  literature  to  which  i-efeivnce  is 
made. 

It  is  a  suggestive  fact,  that  a  third  edition 
simply  of  the  original  work  could  not  repre- 
sent Uie  present  knowk-dge  of  galvanic  eloe- 
tricity  and  electromagnetism  with  that  unity 
and  completeness  which  the  author's  plan  con- 
templated. The  separation  between  static  and 
galvanic  electricity,  which  obtained  up  to  the 
middle  of  the  present  century,  cjtn  no  longer 
l>e  maintained :  hence  Professor  AViedemani» 
wisely  decided  to  extend  the  scope  of  his  work, 
and  to  prepare  with  immense  labor  a  practical!)' 
new  book  under  the  more  compixdiensive  title 
of  *  Electricity,'  This  decision  must  be  uni- 
versally approved  ;  for,  aside  from  the  very 
evident  advantsige  of  having  a  eompU'to  trea- 
tise in  place  of  a  partial  one,  the  present  eon- 
ce[)tion  of  electrieity  forbids  the  treatment  of 
the  subject  under  its  historical  divisions.  This 
tiivisiou.  which  seemed  imperative  twenty-live 
or  thirty  years  ago,  has  uow  become  impossi- 
ble. No  fundamental  differences  between  the 
two  classes  of  electricity,  due  to  dilferent 
methods  of  generation,  are  now  recognized. 
With  galvanomi'ters  sunicicntly  sensitive  to  be 
aifected  by  static  discharges,  on  the  one  hand, 
and  with  electrometers  capable  of  muasuriug 
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with  great  case  the  diflercnce  of  poteDtial  be- 
tween tbe  poles  of  a  single  cell,  on  the  other, 
it  is  readily  seen  that  static  electricity  acquires 
its  |>redoniin.*<nt  but  nut  escluaive  eliarncter 
from  great  ditference  of  potential,  while  gal- 
vanic electricity  produces  its  most  striking 
effects  by  the  transfer  of  great  quantities  of 
electricity  as  a  current.  The  terms  '  static ' 
and  ^galvanic*  serve  only  lo  denote  the  ex- 
tremes of  electrical  phenomena.  In  fact,  the 
contact  theorA*  of  [totential  diflerence  unifies  the 
whole  science  bv  iriving  a  common  account  of 
the  historically  diverse  formn  of  static  and  gal- 
vanic electricity ;  for  it  is  now  generally  be- 
lieved llial  the  potential  difference  in  frictional 
machines  is  due  to  contact  of  dissimilar  botUea, 
while  the  old  cont*?st  which  began  with  Volta 
and  Galvani  is  now  set  at  rest  by  the  happy 
oomprctmise  of  assigning  electromotive  for<^ 
lo  contact,  and  the  energy  of  the  current  to 
chemical  action. 

The  llrst  volume  of  Professor  Wiedemann's 
new  work  treats  of  general  electrical  phenom- 
ena, the  excitation  of  electricity  hy  contact  of 
dissimilar  bodies,  Ohm's  law  and  its  conse- 
quences, determination  of  resistance  in  a  great 
variety  of  bodies,  measurement  of  electromo- 
tive force,  and  galvanic  elements.  The  second 
volume  is  devoted  to  diidectrics,  the  theory  of 
frictional  and  inlluen<'c  machines,  the  relations 
between  heat  and  electricity,  aiul  lo  electro- 
chemistry. 

Mathematical  treatment  of  the  subject  is  in- 
troduced so  far  as  it  serves  to  establish  general 
principles  or  theories,  and  to  discuss  meth<Kls 
and  confirm  results.  Beyond  this,  mathemati- 
cal discussions,  which  arc  interesting  as  mathe- 
matical exercises.  b«t  which  do  not  advance 
our  knowledge  of  |)hysical  principles,  are 
cither  omitted  etiiirely,  or  are  referred  to  by 
citation. 

The  applications  of  electricity  are  noticed 
on\y  so  far  as  they  serve  to  give  complete- 
ness lo  a  scientific  knowledge  of  the  subject. 

It  was  reported  a  year  ago  that  tlie  manu- 
script of  the  two  concluding  volumes  was  nearly 
ready  for  the  press. 

Professor  M'iedemanu  has  placed  all  physi- 
cists under  obligations  by  his  full  and  logical 
presentation  of  all  the  facts  and  principles  of 
the  science  of  electricity.  While  the  work  does 
not  possess  the  originality  of  Maxwell's,  and 
is  wriltuti  with  an  entirely  dilferent  purpose, 
it  must,  nevertheless,  be  classed  with  it  as  one 
of  the  great  woj-ks  on  electricity.  Considered 
from  the  |>oint  of  view  of  giving  a  complete  ac- 
count of  what  is  known  res|x*ctiug  this  branch 
of  physics,  and  of  showing  what  each  investi- 


gator has  contributed  to  oar  common  stock 
of  knowledge  of  electricity,  this  book  is  not 
equalletl  bv  any  other  in  anv  language. 

H.  S.  C. 


NOTES  AND  NEWS. 


No  piece  of  newi  of  wider  Interest  has  traversed 
the  wires  of  two  eoniinentfl  since  Science  wa?  founiled 
than  tliat  which  aiinimiiccd  last  week  Uie  tef-cueoi 
the  Grcely  party.  The  Btory  of  their  frightful  suf- 
ferings, tJitiir  sMl  lo!i!(4!s.  and  the  successful  nccooi- 
plislinicnt  of  their  duties,  is  briefly  told  in  ibe  two 
despatches  from  Lieut.  Greoly,  which  we  print  iii  full 
below.  It  ftpiM-ars,  thai,  whon  found,  they  were  hud- 
dled in  a  lent,  which  tho  force  of  tht;  gale  had  blown 
down  uiK>n  Iheni.  The  §tronge»t  of  thorn  rould  hold 
aloft  the  signal-flag,  to  yuide  the  relief-pariy  tlmjr 
could  hoar  but  not  see,  for  two  brief  minutciA  only: 
and  the  weakest  beRge4l  to  be  left  to  dit*  In  |»eaeft. 
Tlieir  provisioiiK  were  utterly  exhauslwd,  and  they 
had  been  living  for  weeks  on  a  stew  made  from  Uieir 
sealskin  clothing,  with  lichens  and  smaii  shrimps; 
and  It  is  highly  probable  that  a  deUmtion  of  Ihe  retlef- 
party  for  two  days  would  have  cost  the  entire  party 
their  live?. 

The  following  two  despatclies  from  Lieut.  Orecly 
wpre  received  hy  the  chief  signal-oflicer  on.Tuly  17.'  — 

Brainard,  iJierderbick,  Counell,  Fredericks,  f-oDg, 
and  myself,  the  sole  survivors,  arrived  lo-da)',  having 
been  rescue"!  at  the  point  of  death  from  stanralion 
by  relief-ships  Thetis  and  Bear,  June  22,  at  Camp 
Clay,  north-west  of  Cape  Sabine.  All  are  now  In 
good  heallb,  bnt  weak.  Scrprant  Kllison,  who  wat 
rescued,  dit-d  .hdy  H.  Cross  died  hist  January; 
ChristiauHon,  Linn,  Uice,  I^ckwootl,  Jewell,  and 
Edwards,  in  April ;  Ellis,  Rainston.WhlsIer.  Israel,  in 
May;  Kingsbury,  Salor,  Henry,  Binder,  Pary,  Gar- 
diner, Schneider.  In  June.  Abandoned  Korl  Conger 
Aug.  ti.  Frozen  in  pack,  otT  Victoria  Head.  Ami.  29. 
Abandoned  steam-launch,  Sept.  II,  eleven  mile* 
north-east  of  Cocked  Dat  Island.  When  on  the  point 
of  landing,  we  were  three  time:^  driven  by  soulh-wesl 
storms  hiio  Narea  Sea.  Finally  landed.  Sepu  20,  In 
Baird  Inlet,  Learning  )»y  ^coulinc-panies  of  the 
Proteus  disaster,  and  ihat  no  provisions  had  been  left 
for  us  from  Cape  Isabella  to  Sabine,  moved,  and  eatab- 
llsbed  winter  qitart^rs  at  Camp  Clay,  halfway  be- 
tween Sabine  and  Cocked  Uat.  An  inventory  showed, 
that  by  a  daily  ration  of  four  and  one-third  ounces 
of  un^at,  seven  of  bread  and  dog-biscuit,  and  four 
ounces  mis<*.elIaneoii8,  the  parly  wouM  have  ten  dayi' 
full  ratioub  left  for  crossing  Smith  Sound  to  Littleton 
Island,  March  1.  Unfortunately,  Smith  S<.>uud  re- 
mained open  the  entire  winter,  rendering  crossing 
impossible.  Game  failed,  despite  daily  hunting,  from 
ejirly  in  February.  Before  the  sun  returned,  only 
five  hundred  pounds  of  meats  were  obtained.  This 
year  minute  shrimp^t,  seaweed,  sassafras,  rock-lichens, 
and  sealskin  were  resorted  to  for  food,  with  re5iitu 
as  ihown  by  the  nuraI>erof  survivors.  La^t  regular 
food  issued  May  14.    Only  a  hundred  and  fifty  poumU 
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ef  in«i!  U^in^  left  by  GArlliigton,  i-oinpeltet]  roe  to 
ibff,  four  uieii  toobuiti  uliundrcd  and 
:i<ls  Kti^lisb  meat  at  Ifiabellu.     Duriug 
lhi€  ri  fn^ze  ?iolid  l)oi1i  liandf-  and  foet,  and 

lost ;  irviving.  however,  tlirougli  ourterrtble 

vfntci  »iiJ  n|(r!ng,  until  .liily  8.  Survivors  owo  their 
li»*%»  to  ibe  lu<loni  [table  enerxT  of  Capt,  Schley 
mud  Ll«ut.  Emory,  who,  preceded  by  three  and  uc- 
L*«imp*nle4l  by  tire  wh.'ilers,  forced  Iheir  vessels  from 
^.  tbroii;i:h  Melville  Bay,  into  northwater  at 
k  with  Ibe  foreniORt  whaler.  They  gained 
a  >anl  \^  henever  powible,  and  always  held  it.  Smith 
Sound  wju  cn«*sed,  aird  r.ur  party  rescueil,  during  one 
[of  tti#  m<>«1  riolent  gales  I  have  ever  known.  The 
w»rr  handk-d  only  at  imminttnt  risk  of  awamp- 
InU.  Pour  of  U9  then  wer»>  unable  to  walk,  and  could 
ntit  bare  Burrlvcd  exceeding  twcniy-futir  hours. 
Every  rare  and  .itlention  were  given  us.  JIavesaved 
and  brlni;  ti*ck  copies  of  meteorological,  tidal,  astro- 
nan  '  '-tic,  ]>endulum,  and  nlber observations; 
»!»«'  ■•  Vale  and  standard  thermometers, 
"  liiphic  negatives,  a  collection  of 
idiic  priKffx  Eskimo  relics  and 
"i'i  irily  abandoned.  The  Thetis  re- 
mai'                           -  probablv. 

Greely,  Comniandiwj. 
For  the  first  time  In  three  centuries,  Kngland  yields 
the  honor  of  the  farthest  north.     Lieut.  Lockwood 
and  Sri-geant  Bi-aiiianl,  May  i:'.,  reached  Lorkwood 
l4l»Md  (latitude  8;i.2-l*'.  longitude  4-1.5°).     They  saw, 
rmtn  a  two  tiionsand  feet  elevation,  no  land  north  or 
norlh-wM,  but.  to  the   north-easT,  Greenland,  Cape 
ltia*«fn    Linroln     (latidide  rt:iiJ5o,    longitude   38**). 
J^Ut   UK-kiftiKMl  wai  turned  bftck,  in  ISWJ.  by  open 
wafer  oti  North  (>reenland  hhore,  the  party  barely 
'  "  -'  drift  into  jMjlar  <icean.     Dr.  I'avy,  in  IHSl*. 
ibe  .MMrkiiJim  route,  wn»  adrift  one  day  In 
i"i  rtli  of  C'Hpe  Joseph  Ilenr}'.     Escaped 

'lining  nearly  every  thing.     In  1882  I 
ind  later  a  snmiuer,  trip  into  the  into- 
1  I  and,  d()>covenng  LakeUazen.  some 
"  Miiles  tn  *'Xtt*ul,  whlcli,  fed  by  Ice-caps 
<;rlnnell  Land,  drains   Uui;gles  River  and 
ic   Kiord   int^j   Conybearc   Bay  and  Archer 
romtb(?  summit  of  Mount  Anhur.  five  thon- 
.  the  comour   of  land  west  of  the  Conger 
(^  tNonvlnctvJ  me  thai  Grinnell  Land  tends 
.  uth  from  Lieut.  AldrichS  farthest  in  IS7(i. 
Lieut.    Lockwood    and  .Serp'iLnt    IJniihaid 
!    tn  eri>Ming    (irinnell    Land,    and    ninety 
Ml   Hi^utrix  iSay,  Ibe  beiid  of  ArcbtT  Fiord, 
•'  h'-ad  of  a  fiord  from  the  western  sea,  tern- 
named  by  [x>ckwoo<l,  Greely  Kiopl.     Kn»m 
-•  of  the  fior.1,  in  latitude  eii.ao".  longitude 
T'^-'*'^.  Li»*ut.  L<KkwoiMj  IW4W  the  northern  shore  ter- 
ttiitii*il»:.  MMiii'  twenty  miles  )\est,  the  southern  shore 
ext'  uu   Dfly    miles,    nltlt   Cu)>e   Lockwood 

w>u>  miles   dislantf   apparenLly  a  separate 

Uif  iittfll    Land.      U;iVi>    named    lite   new 

t*i»<  'ud.    Lieut.  L<.H:kwood  follo\ve<l,  gfdng 

mn*\  ire-caps  averaging  aUnit  Aftcon  feet 

fcry  r  f.-icv.    It  follows  that  the  Grinnell  Land 

lAirrinr  » Icr-ctpped,  with  a  bell  of  country  some  ^ixty 


rlvi 


miles  wide  between  the  northern  unti  snuthem  ice« 
caps.  In  March,  1SS4.  Sergeant  Long,  while  Imnting. 
lodked  from  the  nonb-west  side  of  Mount  Carey  to 
Hayes's  Soiuul,  seeing  on  the  northern  coast  three 
capes  westward  of  the  farthest  seen  by  Nures  in  187*5, 
The  *:ound  extends  some  twenty  miles  farther  west 
than  shown  by  the  Knglish  chart,  but  is  (rasslblyshut 
in  by  land,  which  showed  up  across  the  western 
end.  The  two-years'  Biatlon-duties,  obsnrvatlons,  all 
explorations,  and  the  retreat  to  C'ape  Sabine,  were 
accompli«ihed  without  loss  of  life,  serious  accideitt.  or 
even  severe  frost-bites.  \o  scurvy  was  experienced 
at  Conger,  and  but  i^ne  death  from  it  iK'Currod  last 
winter.  Grublv.  Commandinn. 

On  tlie  same  day,  Commander  Schley  addressed 
the  following  telegram  to  the  secretary  of  the  navy, 
which  sunnnarlzea  the  action  of  tlie  relief  s<]uad* 
ron:  — 

The  Thetis,  Bear,  and  Loch  Garry  anived  here  to- 
day from  West  Greenland.  All  well.  Separated  from 
Alert  a  hundred  and  fifty  miles  north  during  a  gale. 
At  nine  i*.m.,  June  22,  five  miles  off  Cape  Sabine, 
in  Smith  Sound,  Thetis  and  Bear  rescued  alive 
Lieut.  A.  W.  Greely,  Sergeant  Urainard,  Sergeant 
Fredericks,  Sergeant  Longf  Hospital-Steward  Hier- 
derbick.  Private  Connell,  atid  Serjeant  Ellison.  —  tlie 
only  survivors  of  the  Lady  Franklin  Bay  exjwdition. 
Sergeant  Ellison  hod  lost  both  hands  and  feet  by  f ro!>l- 
bile,  and  died  July  ti,  at  Godbaven,  three  days  after 
amputation,  which  had  become  imperative.  Seven- 
leen  of  the  twenty-live  persons  ctmposing  this  ex- 
pciiition  perished  by  starvation  at  tlie  point  where 
found.  One  was  drowned  whili^  sealing  to  procure 
food.  Twelve  bodies  of  the  deail  were  rescued,  and 
arc  now  on  board  the  Thetis  and  Bear.  One  Eskimo, 
Tnmevik,  was  hurried  at  Disco  in  accordance  with 
the  desire  of  the  inspect4)r  of  western  Greenland. 
Five  bodies,  which  were  buried  in  the  ice-fort  near 
the  camp,  were  swept  away  to  ^ea  by  winds  and  cur- 
rents before  my  arrival,  and  could  not  be  locovcred. 
The  names  of  the  dead  recovered,  with  date  of  death, 
areas  folio w§:  Sergeant  Crosis,  Jan.  1, 18W ;  Wederick, 
Eskimo,  April  5;  Sergeant  Linn,  April  0;  Lieut. 
Lockwood,  April  It;  Sergeant  Jewell,  April  12;  Pri- 
\atc  Ellis,  May  It);  Sergeant  Hainston,  May2:{;PrirAle 
Whisler,  May  24;  Sergeant  Israel,  May  :iT;  Lieut. 
Kingsbury,  June  I;  Private  Henry,  June  ti;  Private 
Schneider.  June  IS.  The  names  of  the  dead  buried 
in  the  ici-forl,  with  dale  of  death,  where  the  bodies 
were  not  recovered,  are  as  follows:  Sergeant  Rice, 
April  (1. 1884;  Corporal  Salem,  June ;J:  Private  Bender, 
June  10;  Acting  Assistant  Surgeon  Pavy,  June  6; 
Sergeant  Gardiner,  .June  V2,  drowned  while  breaking 
through  the  newly-foimed  ice  while  sealing;  Jans 
Edwanls,  Eskimo,  April  24.  .  .  . 

Greely  abandoned  Fort  Conger  Ang.  9,  ISS3,  and 
reached  Baird  Inlet  Sept.  29  fulltiwinir.  with  entire 
party  well.  Abandoned  all  his  boats,  and  was  adrift 
for  thirty  days  on  ice-tloe  in  Smith  .Sound.  His 
I>erinanenL  camp  was  established  Oct.  21,  1883,  at 
the  point  where  he  was  found.  During  nine  luoritbs, 
his  party  bad  to  live  upon  a  scant  allowance  of  food 
brought  from  Fort  Conger,  —  that  cached  at  Payer 
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Harbor  and  Cape  Isabella  by  Sir  George  Nares  In 
1875,  but  found  much  damaged  by  lapse  of  time; 
that  cached  by  Bcebe  at  Cape  Sabine  in  1882;  and  a 
small  amount  saved  from  the  wreck  of  the  Proteus  in 
1883,  and  landed  by  vieuts.  Garlington  and  Oolwell 
on  the  beach  where  Greely's  party  was  found  camped. 
When  these  provisions  were  consumed/the  party  was 
forced  to  live  upou  boiled  sealskin  strips  from  their 


sealskin  clothing,  lichens,  and  shrimps  preserved  tn 
good  weather,  when  they  were  strong  enough  to  make 
exertion.  As  thirteen  hundred  shrimps  were  required 
to  fill  a  gallon-measure,  the  labor  was  too  exhausting 
to  depend  upon  them  to  sustain  life  entirely.  The 
channel  between  Cape  Sabine  and  Littleton  Island 
did  not  close,  on  account  of  violent  gales,  all  winter; 
so  that  two  hundred  and  forty  rations  at  the  latter 
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polttt  oottU  noc  hib  r«]icbtKl.     All  Oreelr'fl  records, 

AoJ  nil  '  inenti  brought  by  him  from  Fort 

Con*;^i.  1 1^1.  and  orv  on  l>oAril. 

Fr**m  llAfc  Uiaad  to  Smiili  Sound  I  hitd  a  con- 
stant «ud  ftiriuus  struggle  with  'n:n  in  itup&«sable 
do«.  SolM  burrien  of  ice  wero  overcome  by  watcU- 
hliMM  azid  patience,  No  opportunity  to  advance  a 
mile  aacaped  me;  and  for  several  hundred  mites  the 
afalpa  were  forced  to  mm  their  way  from  leail  to  letid, 
Ikrougb  fo«*  vir\'in^  in  thlckjiess  from  three  lo  six 
ttet.  and.  vhen  rafted,  much  greater.  The  Thetis 
'  hed  t'AjfKj  Vorlc  .lune  IH,  after  a  passage 
d.iys  ill  Melville  Bay,  with  the  two  ad- 
I  the  Dundee  whaling-fliHil,  and  contin- 
>:ibin#».  lieturning  *even  day*  later,  fell 
a  others  of  ihU  deet  off  Wostenholme 
Uland.  and  annourired  Greely'9  rescue  to  them,  that 
tJir-r  '-.■}i  1m-  ilelayedfrom  iheir  fisbiniz-grouuds, 

lir.'  -d  into  tbe  liani^ers  of  >jmlth  Sound  in 

tv-   •  rd  of  twenty-tive  thousand  dollars 

ifflerMt  '      Reluming  across  Melville  Bay, 

WI  in  »« 1  11  Mi>/  Alert  and  Loch  Garry  off  Devil's 
Tbttmb.  Rlru^ling  tltrough  heavy  ice.  Commander 
Ooffln  did  admirably  to  get  aloii^  so  far  with  the 
traas|tons  so  early  in  the  season,  before  an  open- 
iirred.  Lieut.  Emory,  with  the  Bear, 
t  me  throughout  with  great  slfllfulness 
)?  reatlinesa  In  accomplishing  the  great 
ing  Oreoly.  .  .  .  The  Greely  party  are 
I  prove*!  sincp  rescue,  hut  their  condition 
.  the  extreme  when  found,  and  for  pcv- 
r.  Forty-eight  hour*'  delay  In  reaching 
-ive  bt*en  faud  to  liuis**  now  liriny.  The 
ii  late,  and  the  closest  for  years.  Smith 
Sound  was  not  op«n  when  1  left  ('ape  Sabine.  The 
»lnipr   i>..,ut  Melville  B.iy  was  the  most  severe  for 

''  rvsuU  is  entirely  due  to  the  unwearied 

irself  and  the  secretary  of  war  In  litting 
IU|r>n  for  the  work  It  has  had  the  honor 

W.  T.  ScHLKV,  C'ommunJer. 
-I'lr.'h   to  the  Xnw-York   Hvrald,   we 
tails  of  the  explorations,  mostly  under- 
'  w.xmI  and  Brainard,  to  northern  Green- 
rjor  of  i;rinnell  Land,  which  aro 
J  -   10  geography.      The  position  of 

Wifcwt-Kwi  Iftinnd  (latitude  J*^.*^  24'  »► '  north,  longi- 
Uidi!  ii^  i""  •we%\  I  was  astronomic  ally  determined  by 
oWrri  ding  over  two  days;  and,  in  their 

)nrbt>  r"iut,  animal  life  was  found  b)  l)e 

iktUuhiLiu  with  wcjLuX  vegetation  similar  to  that  met 
if^^h  m  firlnnrll  Land.     Traces  of  hareji,  lemmings, 
'd  snow-buntlu<;,  and  the  tracks  of  a 
'I.  md  droppitig«  of  the  musk-ox  as  far 
nh  of  Cape  Britannia.     Tlie  party 
ue  days.     In  one  of  their  journeys 
Urlnnell    Land,   Lockwood   and 
tA  w^«tf'rn  coast,  and  looked  out  on 
^-.'A.    They  found  an  immense  glacier,  named 
Uliwi**r.   forming   the    Ice-cap   of  southern 
h  a  bell  of  land  sixty  miles  wide 
northern  Ice-cap.     At  tlie  mouth 
ij  r'ti  rU  ihi'y  rcaiod  three  days  forobsorTation, 
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and  derermlned  their  position  to  be  latitude  80^  48* 
iW"  north,  longitude  78*^  tW  west.  From  a  cliff  twenty- 
two  hundred  feet  high,  they  saw,  on  a  clear  day, 
that  in  the  nortli  the  land  terminated  in  a  high  head- 
tan<l  fifty  to  sixty  miles  distant,  which  they  called 
Cape  Brainanl ;  and  in  tlie  south,  more  distant,  they 
named  nnotlier  heudlnnd  Cape  Lockwood.  Beyond 
thiM,  with  open  water  between,  they  descrit^d  land 
which  Miey  took  to  be  sepiirale  from  Grinncll  Lami. 
and  named  Arthur  Land.  Lieut.  Greely  himself 
m:ule  two  journeys  Into  the  interior,  on  which  he  was 
absent  twelve  and  nineteen  days  respcciivcly,  and 
discovered  a  large  body  of  fresh  water,  which  be  named 
Lake  Hazeti.  fed  by  streams  from  the  norlhern  ice- 
cap, and  discharging  thrnugh  Ruggles  River  into 
Weyprecht  FioM.  The  river  was  open  at  its  mouth 
in  April.  Winter  ciuarters  of  Kskinios  were  found, 
and  some  relics  showing  that  they  had  |>ossessed  dogs, 
sleds,  and  iron.  Two  ranges  of  mountains  were 
found  parallel  to  and  beyond  the  United  States  range, 
which  be  named  Conger  and  Garfield  ranges.  Greely 
ascended  Mount  Arthur,  atK>ut  live  ihimsand  feel 
high,  and  the  highest  point  in  Grinnell  Land.  Game 
was  found  abundant  on  this  journey,  a  hundred 
nuisk-oxen  having  been  seen,  with  bares  and  binls. 

The  return  party  left  Fort  Conger  with  the  stcam- 
launcli.  ice-boat,  and  two  boats  in  tow,  on  Aug.  f). 
The  next  day  they  reached  Cape  Balrd,  across  Lady 
Franklin  Bay.  They  were  frozen  for  five  days  in  the 
ice  before  reacldng  Cape  Lawrence,  and  gained  Cape 
llawkes  by  the  :idth,  wliere  they  took  in  the  provis- 
ions left  there  by  the  English,  and,  leaving  the  same 
day,  had  open  water  for  six  hours;  then  the  pack 
closeil  around  them,  and  they  drifted  with  it,  being 
finally  driven  to  within  six  miles  of  Cape  Albert,  just 
soutli  of  Victoria  Head.  Ucre  they  were  obliged  to 
leave  the  launch  and  one  of  the  boats;  and.  making 
t%vo  small  sleds  from  the  limber  of  the  hiuncii.  they 
started  over  the  ice  for  Cape  Sabine,  elevpu  miles  off. 
making  the  slow  progress  of  about  a  mile  a  day,  On 
Sept.  13  they  hud  to  abaiulon  their  last  boat,  the 
large  sled  weakening  under  it.  Twice  they  were 
driven  back  into  Kane  Basin  by  souili-west  gates. 
l^iually  the  (loe,  much  broken,  was  driven,  on  Sept, 
2*2.  into  the  mouth  of  Baird  Inlet,  the  piece  on 
which  they  were  established  be  in  g  red  need  to 
about  fifty  yards  in  diameter.  They  fin-nlly  forced  a 
landing  on  the  northern  side  of  the  Inlet  on  Sept. 
29.  The  sad  prospect  before  ihem  was  speedily 
discovered  by  neouting-parties;  and,  to  be  nearer 
the  base  ot  Iheir  scinty  supplies,  they  made  their 
way  northward  through  a  passage  to  Buchanan 
Straits  (proving  Ciipe  Sabine  an  Islandl,  and  then 
eastward  along  the  coast,  to  where  they  made  their 
final  ramp,  the  advance  reaching  here  Oct.  !.*», 
Here  Ihey  built  a  hut  of  stones,  roofed  witli  a  broken 
wiiale-boat  and  canvas,  and  bniiked  with  snow, 
Tliia  they  were  compelled  to  abandon  early  in  May 
from  tlie  moisture  from  tlie  melting  snow,  and  to 
occupy  the  lent  higher  up  the  hillside,  where  the 
relief-party  found  them.  During  tfae  entire  winter 
they  had  no  fuel,  except  to  warm,  not  conk,  their 
food.    As  soon  as  tliolr  scanty  ato-:k  of  provisions 
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was  known,  tbcy  were  reduced  to  a  daily  allowance 
of  ]4.(<S  ounces  each;  and  this  was  afterwards  still 
further  reduced  t<>  i\  ounces,  making  it  last  until 
May  14.  During  this  entire  time  all  the  game  they 
obtained  was  twenty-four  small  foxes  averaging  four 
(Ktunds  each,  fourteen  ptarmigan,  and  sixty  dovekies, 
excepting  u  small  seal  and  a  hear,  killed  in  April. 
The  last,  weighing  257  pounds,  mtdoubtedly  saved  the 
lives  of  the  last  survivors  of  the  i>arly. 

—  The  managers  of  the  Philadelphia  electrical  ex- 
hibition announce  that  the  buildings  are  finished,  and 
ready  for  the  preliminary  arrangements  to  accommo- 
date t'xhihits.  The  committee  urge  upon  all  who 
have  applied  for  spacf?  to  begin  preparations  for  in- 
stallation. 

—  Dr.  Lewis  Swift,  director  of  the  Warner  obser- 
vatory, has  receive<l  intelligence  of  the  discovery  of 
a  comet  by  Prof.  E.  E.  Barnard  of  Nashville,  on  the 
night  of  July  Iti;  and  the  discovery  wjis  verified  by 
the  motion  of  the  comet  July  2i).  It  is  in  the  licad 
of  the  Wolf  fright  ascension  ]5  hours,  50  minutes,  and 
30  seconds,  declination  south  37: 10),  and  is  moving 
sK>wly  in  an  easterly  direction.  It  seems  to  be  grow- 
ing liright<>r,  and  is  probably  eoniing  toward  tlic 
earth.  This  is  the  first  comet  discovered  in  the 
northern  hemisphere  this  year, 

—  From  yaturc  we  learn  that  the  following  are 
some  of  the  special  iiuestiuns  which  have  tieen  ar- 
ranged for  di>cussi()n  at  the  next  social  science  con- 
gress, which  is  to  be  held  at  Hinningham  on  Sept. 
i7--'4 :  —  How  far  are  the  requirements  of  the  country 
for  well-tniin^fd  teaelicrs  in  elementary  schools  met 
hy  the  impil-t<aclier  system  and  the  existing  training 
colleges '.'  In  testing  the  efficiency  of  schools,  should 
processes,  or  *  results,' be  chielly  regarded?  Health: 
1°.  What  is  the  best  method  of  dealing  with  (a)  town 
sewage,  (h)  the  produi-U  of  house  and  street  scaven- 
ging, ami  (c)  the  products  of  eianhustlon  ?  2°.  What 
are  tli*^  best  means,  legislative  or  other,  of  securing 
those  itnprovements  in  the  dwellings  of  the  poor 
which  an?  essential  to  the  welfare  of  the  community? 
:io.  How  far  may  the  average  death-rate  of  u  popula- 
tion lie  conj'i<tered  an  efficient  test  of  its  sanitary 
condition,  and  by  what  means  can  the  high  death- 
rate  of  children  be  reduced? 

—  Xaturf-  states,  that  Dr.  Chavaniie,  who  is  travel- 
ling on  tiie  Kongo  for  tlie  Brussels  national  institute 
of  geograpliy,  has  established  a  meteorological  obser- 
vatory at  ISoma.  Mr.  Stanley  has  transferred  the 
site  of  ills  station  of  Vivi  tf>  a  tableland  stmic  fifteen 
hundred  metivs  to  the  north;  and  a  railway  from  the 
now  station  to  the  Kongo  is  in  course  of  construction. 
A  new  station,  called  Sette-Cana.  has  also  been  es- 
tablished at  tliu  mouth  of  tlic  small  river  Sette. 
Numerous  small  wooden  houses  arc  being  made  in 
Belgium  to  be  transport«'d  to  the  new  Vivi,  A  sana- 
torium has  been  constructed  at  I>oma. 

—  In  the  repoit  of  the  surgeon-general  of  the  navy 
for  1881  (Wiishington,  18S3,  p.  70)  are  to  be  found 
^loto-mierograplis,  and  a  short  account  of  a  comma- 
shaped  bacterium,  a  rather  unusual  form,  observed 


by  Surgeon  J.  H.  Kidder  in  water  through  wbidi 
air  had  been  aspirated  (summer  of  1881),  and  in  well- 
water  near  Washington  (1883).  Until  we  have  more 
precise  descriptions  of  Koch's  cholera  bacillus  th&n 
are  yet  available,  it  will  be  judicious  fr>rmicroscopist» 
to  bear  in  mind,  in  case  of  the  appearance  of  cholen 
on  this  side  of  the  Atlantic,  that  similar  forms  have 
been  found  in  water  when  no  case  of  cholera  was 
known  to  exist.  Dr.  Kidder  supposed  the  form  which 
he  photographed  to  be  the  same  as,  orrery  similar  to, 
that  noted  and  figured  by  Billroth  ( Unterioich.  iiber 
cocrohacleria  stpticat  Berlin,  1874.  taf.  ii.  JB.,  C), 
found  in  the  droppings  from  an  imperfect  water- 
faucet  in  his  work-room,  and  called  by  him  Siphonch 
myxa  nostocomil  viennicnsis. 

—  The  treasurer  of  the  local  committee  of  the 
American  association  reports  that  fifteen  thousaiHl 
dollars  have  been  raised  for  the  entertainment  of  the 
association  while  in  Philadelphiaf  and  recommends 
that  the  expenditures  be  kept  within  that  sum,  as 
it  is  doubtful  whether  more  could  be  obtained. 

—  Dr.  Benjamin  Apthorp  Gould,  director  of  tlie 
observatory  at  Cordoba,  Argentine  Republic,  has  been 
elected  an  honorary  member  of  the  Royal  meteoro- 
logical society. 

—  An  exhibition  of  appliances  used  in  hrewingwill 
be  held  next  September  in  Hanover. 

—  The  Kanitns  city  review  states  that  Prof.  J.  G. 
Porter  of  the  coast-siirvey  has  been  elected  astronomer 
of  the  (.'incinnati  observatory. 

—  By  Kcunc  good  fortune  whose  explanation  is  too 
deeply  political  for  our  fathoming,  the  monthly  Pilot 
charts  continue  to  be  issued  frtuu  the  hydrographic 
oflice;  and  the  number  for  July  maintains  the  value 
of  its  predecessors.  It  is  notable  for  the  number  of 
wntersiKMits,  of  which  eight  an*  charted,  and  for  the 
indication  of  currents  by  floating  wrecks  that  have 
been  observed  on  dilTercnt  dates.  The  schooner 
Warbeck  tirifted  eastward  just  south  of  latitude  4U°, 
frt>m  longitude  64°  on  April  0,  t'.*  longitude  44^  on 
June  12,  thus  travelling  about  nine  hundrei]  miles, 
or  fourteen  miles  a  day.  A  buoy,  adrift  from  Cape 
Hatteras  tm  June  1,  was  noticed  on  its  way  north-east 
on  June  II,  and  was  unfortunately  picked  up  in 
latitude  40°,  longitude  <«°  .'K)',  on  June  21.  having 
floated  ulH>ut  five  hundred  miles  in  twenty  days. 
These  having  followed  the  main  extension  of  the  Gulf 
Stream,  their  rate  of  motion  was  relatively  rapid. 
The  bark  Ponema.  that  collided  with  the  British 
steamer  Stale  of  Fhtrida  on  April  18,  latitude  49°, 
longitude  3(i°,  is  reported  from  L<uidon  to  the  hydro- 
graphic  oflice  as  having  been  sighted  on  June  7,  in 
hititude40°  15',  longitude  .'>3°,  about  thus  havingaver- 
aged  only  about  two  miles  of  castwanl  driftingaday. 
Again:  the  schooner  Ma^ie  M.  Rivers,  wrecked  (^ 
Ca|>c  Ilattcras  on  Jan.  7,  was  sighted  on  the  eaatcm 
nnirgin  of  the  Gulf  Stream  on  Feb.  tl.  and  since  then 
has  been  seen  four  times,  the  last  date  being  June  14, 
wavering  al)Out  with  small  change  of  position  in 
the  slack  water  a  third  way  from  the  Bermudas  to 
Norfolk. 


SCIENCE. 


FRIDAY,  AUGUST  1,   1884. 


COMMENT  AND  CRITICISM, 

ViTH  all  the  applause  bestowed  on  Lieut, 
ielr  au<]  his  comrades  for  their  self-sacrifice 
1  heroism,  we  bear  coDtinually  the  remark, 
hope  this  is  the  last  of  arctic  explorations.' 
LIS  is  not  a  strange  utterance  to  proceed 
»m  those  who  bare  given  no  thought  to  the 
^Ditude  of  the  problems  involved  in  modern 
ilar  research.  One  can  even  smile  when  a 
irson  who  has  never  considered  the  subject 
lyswith  spontaneous  humanity,  'SSucU  expe- 
itions  ma^-  be  ver}-  good  for  science,  but  they 
re  very  bad  for  men."  But  it  is  astounding 
oread  the  words  which  are  attributed  by  tlie 
Bterviewer  to  the  president  of  the  United 
'tales  when  he  heard  of  the  rescue  of  the 
Sreely  party.  lie  is  reported  hy  the  New- 
fork  Herald  (July  IS)  to  have  said  that  be 
'bad  never  favored  these  explorations,  as  the 
;eographical  and  scientific  information  secured 
<»Qld  not  compensate  for  the  loss  of  human 
ife.  He  could  not  see  what  had  been  gained, 
0  far,  that  would  justify  any  men,  however 
Jobitious  and  daring,  in  making  another  at- 
empt." 

For  the  following  reasons,  we  take  a  very 
lifferent  view  of  such  expeditions.  The  pub- 
ic DMrd  to  be  reminded,  to  begin  with,  that 
•cience  is  not  a  person,  a  party,  or  a  society, 
hi  has  '■  interests  '  to  promote.  Science  is 
wcurate  knowledge,  systematically  arranged  l>y 
iK*n  for  the  goo*l  of  men.  To  promote  science 
s  to  promote  an  understanding  of  the  world  in 
»Mrh  man  dwells.  Every  great  discovery  in 
(cience  sooner  or  later  i)rovcs  to  be  for  the 
jodlof  mail.  A  groat  philosopher  once  said, 
Tbtre  is  nothing  so  prolific  in  utilities  as  ab- 
rtracli(»ns  ; '  and.  if  tliis  be  true,  the  intimations 
hat  discoveries  may  be  *  good  for  science,  aixl 
•d  for  mankind,'  are  based  upon  a  fuuda- 


mental  error,  which  should  always  be  met  with 
a  protest. 

Again  :  there  is  a  strong  presumption  when 
ten  of  the  most  enlightened  governments  in 
Christendom  (Kngland,  France,  Germany, 
Austria,  Russia,  Denmark,  Sweden,  Norway, 
Holland,  and  the  United  States)  are  per- 
suaded by  men  of  the  greatest  wisdom  and 
knowledge,  at  the  suggestion  of  one  who  knew 
by  personal  experience  the  hardships  involved 
(the  explorer  Weyprecht),  to  engage  simul- 
taneously in  a  certain  line  of  investigation  — 
we  say  there  is  a  strong  presumption  that  the 
investigation  thus  proposed  is  of  profound  im- 
portance to  the  world.  In  this  case  the  prob- 
lem is  one  which  every  intelligent  man  can 
appreciate  :  it  is  nothing  less  than  to  increase 
our  knowledge  of  the  physics  of  the  globe  ;  to 
gather  such  facts,  from  so  man}'  places  and  by 
such  careful  methods,  as  will  throw  light  upon 
the  fnndameutal  laws  of  terrestrial  magnetism, 
and  upon  all  the  forces  which  govern  the  winds, 
the  currents,  and  the  ice-floes  of  the  northern 
hemisphere.  The  chief  result  in  view  is  not 
that  which  attracts  the  most  applause ;  it  is 
not  the  indication  on  our  maps  of  a  few  more 
miles  of  land,  nor  the  carrying  of  our  flag  to  a 
point  a  little  nearer  the  pole  than  any  flag  has 
ever  been :  it  is  the  addition  to  science  of  ob- 
servations made  daily  during  a  period  of  well- 
nigh  two  years,  in  a  station  most  inaccessible, 
but  most  wisely  chosen  for  comparison  with  a 
dozen  other  stations  where  like  observations 
have  been  in  progress. 

This  contribution  to  human  knowledge  may, 
as  the  decades  roll  on,  and  it  becomes  a  part 
of  the  capital  of  the  world,  yieM  the  most 
abundant  fruits.  It  was  oI»taincd,  it  could 
only  be  oblainod,  by  the  bravery,  the  intel- 
ligence, the  self-sacrifice,  of  heroic  men,  sus- 
tained by  governmental  aid,  strengthened  by 
the  consciousness   that  other  men  were  else- 
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where  engaged  on  the  same  humane  service. 
Grccly  and  his  associates  took  their  lives  in 
their  hands  for  the  good  of  humanity,  as 
the  soldier  does  when  he  enters  the  array, 
as  the  physician  when  he  studies  the  scourge, 
as  the  missionary  when  he  penetrates  the  dark 
continent,  as  the  navigator  when  he  enters  un- 
known seas.  Some  of  the  number  have  faUen 
without  reaping  the  rewards  of  their  enterprise ; 
some  are  returning  with  emaciated  forms ;  all 
bravel}'  did  their  part,  and  will  be  honored  by 
tbeir  countrymen.  'Peace  has  its  victories  as 
well  as  war ;  *  and  those  who  have  fought  frost 
and  famine,  who  have  endured  the  hardships 
of  three  i>olar  winters,  that  they  might  add  to 
human  knowledge,  deserve  the  lasting  grati- 
tude of  all  thoughtful  men.  In  days  when 
luxury  and  comfort  chain  so  manj'  l>eople  to 
the  fireside,  and  when  the  occasions  for  heroic 
action  are  so  rare,  it  is  good  for  human  nature 
to  witness  fVesh  examples  of  heroism,  all  the 
better  that  tliese  exami)le3  are  for  the  sake  of 
advancing  science.  AU  honor,  therefore,  to 
Greely  and  his  brave  companions,  living  and 
dead  ;  and  honor,  too,  to  Schley  and  his  crew 
for  the  rescue  they  effected  with  so  much  skill. 
Now  that  these  men  have  reached  the  j>orts  of 
their  native  land,  there  should  be  a  better  wel- 
come for  them  than  disparaging  remarks,  and 
the  hope  that  there  will  be  no  more  such  crtbrts. 
*  Let  knowledge  grow  from  more  to  more,'  and 
let  those  who  extend  its  boundaries  by  hard- 
ships and  bravery  have  their  honorable  places 
in  the  aunals  of  science,  and  be  welcomed 
without  reserve  when  their  arduous  exploits 
are  concluded. 

As  TiiK  season  approaches  when  our  scien- 
tific men  congregate  for  consultation  upon 
matters  of  com.nou  interest,  it  may  be  well  to 
call  their  attention  to  a  small  matter,  which  is 
reall}-  of  more  cousequcuce  than  would  at  firat 
appear;  namely,  to  the  practice  of  repaging 
authors*  extra  copies  of  articles  published  in 
journals  and  ti-ansactions  of  learned  societies. 
The  practice  here  (.•omplained  of  must  occa- 
sionally be  annoying  to  physicists,  and,  indeed, 
to  every  one  who  washes  to  cite  correctly,  or 
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to  look  up  the  references  of  previous  writers ; 
but  it  is  severely  felt  by  naturalists,  who  hare 
so  many  names  to  cite  or  refer  to,  and  to  whom 
correct  bibliography,  and  prompt  and  right 
reference,  are  essential.  In  the  case  of  an 
actual  reprint  in  an  independent  form,  there 
may  be  good  reason  or  necessity  for  repaging ; 
\*et  even  then  the  original  pagination  shoald 
be  indicated.  But  in  printing  extra  copies 
fk'om  the  original  type,  there  is  no  such  neces- 
sity, and  no  real  advantage :  on  the  contrary, 
much  disadvantage  and  concision  arises  when 
a  paper  is  cited  from  the  journal  or  transac- 
tions of  a  society  to  which  it  was  contributed, 
but  under  wrong  pages.  Some  societies  and 
journals  refUse  to  have  the  original  ps^nation 
removed ;  and,  in  our  opinion,  all  should  do 
so.  Separate  paging  in  addition  may  be  per- 
mitted ;  but  it  were  better  to  dispense  even 
w^ith  this. 


LETTERS   TO   THE  EDITOR. 

**•  Oorreipondentt  art  requested  to  bt  eu  bri^  a*  pottibU. 
The  tcrittt^a  name  U  in  altcaa^t  required  a$  pro«t/^cf  ffood /aM. 

Light  in  the  deep  sea. 

P110FE5S0R  Venill's  article  in  Science,  No,  74,  sug- 
gests the  inquiry  whether  the  faint  light  that  be 
supposes  to  penetrate  the  deep  seas  may  not  hare 
some  rays  of  nearly  all  colors,  and  appear  greenish 
to  the  deep-sea  dwellers  merely  from  an  excess  of  rays 
of  more  rapid  vibration,  just  as  the  sky  appears  blue 
from  an  excess  of  hlue  rays,  not  from  tlie  absence  of 
other  colors;  and,  further,  whether  the  light  reflected 
from  the  bright  red  or  orange-colored  animals  that 
hare  been  drHd<;od  from  great  depths  does  not  give  a 
many-colored  spectrum,  as  is  often  ihe  case  with 
colored  objects,  so  that,  even  when  illuminated  by 
greenish  light,  such  animals  would  not  necessarily  be 
dull  or  black  or  invisible,  but  might  be  distinctly 
colored.  If  these  questions  were  answered  afHnna- 
tivcly,  the  explanation  of  the  colors  of  deep-sea 
creatures  by  the  operation  of  protective  imitation 
would  not  be  simple.  W.  M.  Davis. 

Caiubridgc,  July  12. 

The  long-oontinufld  '  bad  seeing.' 

^  A  fellow  of  the  Koyal  astronomical  society,'  in  the 
EnaUsh  mechanic  and  vforld  of  science,  vol.  zxziz. 
p.  ^5,  writes, — 

"...  A<)  totlifbaddeflniUoniticlduntoD  the  vliiiblHtyof  the 
nAurglow,  I  should  liki*  to  reiuitrk,  that,  for  tfume  tlmepstt,  day- 
tlfiht  di:tli)itlun  of  cfli'ntlal  objwu  liaH  bei-n  wunie  than  ever  I 
rt-mvnibui-  It  durhit;  my  tolerably  Iodk  obtfvrrlag  cxpeheuee. 
TransU'taklnit  iii  dayUght,  saru  with  Uic-  largi>r  stan,  liu  bucD 
quUc  I  in  practicable,  and  over  and  over  attain  I  have  looked  Itt 
vain  for  Mercury.  Of  courae.  every  one  who  i»  In  the  habit  of 
u«in(j:  a  telcHcoite  In  the  daytime  Id  fdnitllar  with  the  fact,  that  CA 
many  Be^mlDgly  c)oudli-B«  daya  there  ]«  an  otherwise  invblble 
kind  of  huze,  which  iiupaira  or  deitroys  dcIlnlUon,  and  that  Ihe 
be«t  or  brigbteHt  vision  in  obtained  In  the  blue  sky  visible  be> 
tweeo  large,  floating  annul! ;  but  this  curtutu  obscmmUon  hu 
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)Bp|Mrtm  during  the  I»tter  onndtUon  of  tbr  atrno*- 
~1*ut  UkP  fonner.    []a»>a1  the  Krakauu  dust  all  Atit- 


-""•"f  ip.  322)  b»'ur*  witness  to  this 
;itimt*9  ppciiltarly  bad  defliitllon;* 
.ks,  ill  writing  to  tbe  iaiue  juurual 
ItKieA  it  '  10  the  unusually  dry  season.' 
wliu  are  working  u(»oii  tlie  subject 
H  duAt'  ran  '^\\e  some  i^xplanalion 
tiuyly  p*?rsi»lonl  had  mtinfj.  For 
ha&  been  noticed  berc  by  all  whobave 
observe  in  the  daytime,  and,  indeed, 
elf  In  the  autumn  of  IS83:  but  1  was 
larly  struck  wtLh  it  at  the  time,  oa  at 
i)»  of  the  year  we  are  in  the  Itabit  of  cx- 
'  y  atmosphere  and  poor  delinition,  oa 
t-fires  \>T  oilier  causes.  As  the  bad 
ued  even  down  to  the  present  date, 
AACOunt  for  it  in  this  way. 
inp£s  19  usually  contineu  to  the  south  of 
k  f  I  am  speakiii2  more  especially  of  meridian 
ma),  and  Ia  niuM  markL'd  in  the  neijuhb^r- 
be  frun.  The  sky  is  wbite,  though  thU 
is  bunit;time!4  barriy  i>orceplible,  and  the 
unsteady.  ii>tars  uf  ibe  third  or  fourth 
,  which  have  frcqutinllr  been  seen  on  a 
nring  day  in  other  vears,  it  is  almost  iiseleaa 
now.  That  the  plienoinenon  is  not  local 
dent  from  the  remarks  at  the  English  ol>- 
Doted  above;  but  has  it  been  noticed  by 
widely  different  latirudes  ? 

William  C.  Winlock. 


At  UNIVERSITY  FROM  AN  KI^'G- 
LISII  POINT  OF  VIEW. 

tide  in  a  recent  uumljcr  ol'  the  Contem- 
i«0,  hy  James  Brvce,  on  *  An  iileal 
y,*  U  well  desen-ing  the  attention  of 
tis,  all  tlie  more  lK»f«usG  lis  uutlior  is 
Uhinnn^  writing  with  immediate  rofer- 
o  wnnts  of  Die  city  of  Loudon.  He 
rover,  Ity  repeul<Hl  visits  to  this  t^'oiin- 
familinr  with  whut  wc  are  doing, 
that  truly  philosopliic  mind 
(|iilie  aft  ready  to  gather  suggestions 
cx|HTinu.'ntfl  of  a  new  state  of  soci- 
rom  oM-world  exi)orience.  An  active 
of  ParlianK'iit.  a  professor  of  Uoman 
Jie  uuivor?»ily  of  Oxfoitl,  the  writer  of 
rtcal  work  of  reinarkalile  power,  accus- 
B  Ills  wide  range  of  travels  to  observe 
criiuitintion  tht^  iufliK-nt'OS  of  ditferent 
laws,  ami  educational  systems  upon 
the  i»eople.  lie  combines  iu  an 
al  way  the  wistlom  of  a  scholar  with 
c  man  of  affairs.  His  plea  is  for  an 
on  iti  the  city  of  Loudon  which  shall 


be  ft  true  university,  not  a  corporation  hold- 
ing examinations  and  conforring  degrees,  like 
the  actual  university  of  London,  not  a  fellow- 
ship of  colleges,  uot  a  group  of  museums  and 
libraries  ;  for  all  these  are  in  existence.  His 
plea  is  for  something  different  from,  if  not 
higher  and  better  than,  any  or  all  tliese  agen- 
cies :  it  is  a  plea  for  that  higher  and  better 
organisation  which  thoughtful  Americans  iu  all 
parts  of  this  country  arc  trying  to  develop. 

*  What  is  an  ideal  university?*  asks  Mr, 
Bryce.  The  answer  which  he  gives  has  in  it 
nothing  of  novelty,  nothing  of  ecccniricity, 
nothing  beyond  the  reach  of  a  wealthy  com- 
munity. It  is  the  answer  of  common  aeuse, 
directed  by  experience,  to  the  solution  of  a 
very  imiiortaut  problem.  It  is  the  answer 
which  has  odcu  been  given  before,  but  rarely 
in  such  persuasive  and  intelligible  phraseology. 
Assuming  that  a  university  is  a  body  of  men 
engaged  in  teaching  the  liighest  kuowledgo, 
and  is  therefore  something  very  different  from 
Carlyle's  *  true  university,  a  collection  of 
books,'  he  dairaa  that  breadth  is  the  first  essen- 
tial,—  catholicity,  universality.  lie  would  have 
it  include  not  only  the  subjects  which  are 
tradltioual  (languages,  mathematics,  an<l  the- 
ology), but  the  social  sciences  (politics  and 
comparative  jurisprudence),  the  sciences  of 
oliservation  and  exi>erimt'ut,  and  even  the 
applied  sciences.  Jn  this  last  suggestion 
he  is  broader  than  most  Germans,  for  they 
have  hitherto  inclined  to  teach  the  applied 
sciences  away  from  the  universities.,  in  poly- 
technio  and  real  schools.  Americans  tiave 
often,  though  not  always,  inclined  to  follow 
this  German  precedent ;  and  those  who  hold 
the  opposite  view  will  be  fortified  in  it  b\*  this 
word  of  Mr.  Bryce, 

The  next  essential  of  the  ideal  university  is 
freedom.  The  writer  plants  himself  firmly,  and 
without  reservations,  on  the  doctrine  that  any 
one  who  comes  may  study  any  subject  he 
pleases,  whether  or  uo  he  studies  any  other 
sultjcct,  or  enters  for  a  regular  course.  He 
would  let  the  university  prescribe  its  course  or 
courses,  and  give  its  honors  and  degrees  in 
accordance  with    such    restrictions.     *•  Place 
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guard,  if  you  like,"  he  says,  '*  at  the  doors  of 
your  examinations ;  but  let  your  lecture-rooms 
stand  always  open,  like  the  churches  of  Cath- 
olic Europe,  so  that  thereby  even  the  passing 
wayfarer  may  hear  the  voice  and  be  drawn  in." 
With  the  main  intent  of  this  remark,  most  of 
our  colleges  agree,  opening  their  halls  to  spe- 
cial students  ;  but  it  ma}'  be  as  well  to  make  a 
note  of  caution  on  the  margin  of  what  we 
read,  lest  the  impression  should  be  given  that 
'  happening  in  '  to  an  occasional  lecture  makes 
the  scholar.  The  regular  and  persistent  atten- 
tion to  a  serious  subject  is  the  first  element  of 
success  in  university-work.  The  group  of  oc- 
casional attendants  or  special  students  in  our 
colleges,  according  to  our  experience,  includes 
a  few  of  the  ver^'  best,  and  some  of  the  very 
worst,  who  ever  enter  the  academic  walls. 

The  third  essential  of  the  ideal  university, 
according  to  Mr.  Bryce,  is  that  it  should  teach. 
This  pointed  remark  is  obviously  directed  to 
the  idea,  which  has  been  more  developed  in 
England  than  anywhere  else,  that  the  chief 
function  of  the  university  is  to  examine  stu- 
dents, and  confer  degrees.  This  is  the  avowed 
end  of  the  university  of  London  and  of  the 
Koyal  university  in  Ireland.  In  years  gone  by, 
even  the  universities  of  Oxford  and  Cambridge 
left  the  principal  work  of  instruction  to  the 
colleges,  reserving  the  prerogatives  of  holding 
examination  and  bestowing  degrees. 

These  three  elements  —  breadth,  freedom, 
and  teaching-force  —  are  the  essentials  of  a 
university.  Supplementary  powers  are  the  be- 
stowal of  honors  (if  it  is  thought  worth  while 
to  maintain  the  system  of  academic  rewards), 
the  prosecution  of  research  (whicli  will  take 
care  of  itself,  if  teachers  of  real  ability  are 
secured),  aud,  iinally,  the  acquisition  of  en- 
dowments (on  whicli  Mr.  Bryce  lays  l>nt  little 
stress) . 

On  the  subject  of  endowments,  Mr.  Bryce 
writes  like  one  who  has  seen  the  evil  which 
comes  from  the  long  perpetuity  of  individual 
whims ;  and  he  boldly  declares  that  the  prin- 
ciple should  once  for  all  be  laid  down,  that 
charitable  endowments  belong,  not  to  the  dead, 
but  to  the  living,  and   that  each  generation 


shall  be  free  to  use  them  for  such  objects  as  it 
finds  most  presently  beneficial.  These  consid- 
erations ought  to  be  weighed  and  dtscnssed  in 
the  United  States,  where  every  year  new  and 
generous  endowments  are  made  for  charity 
and  education.  One  enlightened  giver,  whose 
name  we  could  mention,  ha\ing  had  hia  atten- 
tion called  to  this  point,  expressl}'  provided 
that  the  million  which  he  gave,  might,  after  a 
certain  period,  be  applied  by  his  trustees  to  a 
purpose  akin  to  the  original  object,  but  not 
identical  with  it,  if  in  their  judgment  such  a 
course  would  be  wise.  The  difl^culties  expe- 
rienced at  Andover  and  at  Exeter  in  the  man- 
agement of  the  Phillips  funds  are  examples 
of  the  celerity  with  which  conditions  become 
fetters, 

Bryce's  main  doctrine  is,  that  the  ideal  uni- 
versity must '  give  first-rate  teaching.*  This, 
undoubtedly,  is  the  true  doctrine.  But  how 
are  first-rate  teachers  to  be  developed  or  dis- 
covered, and  how  are  they  to  bo  kept  '  first- 
rate  '  under  all  the  counteracting  influences 
to  which,  they  arc  exposed  ?  There's  the  rub. 
On  tliese  points  we  should  like  to  hear  further 
from  Mr.  Bryce.  Shall  only  men  of  genius  be 
chosen  ijrofessors  ?  There  are  not  men  of 
genius  enough  to  go  round.  Shall  practical 
instructors,  those  who  are  well  versed  in  didac- 
tic methods,  be  preferred  ?  The  faculty  which 
is  filled  up  with  such  men  will  be  governed  by 
routine  ;  it  will  have  neither  ^clat  nor  inspira- 
tion :  it  will  be  like  a  military  school,  — a  place 
for  training,  not  a  place  for  the  development 
of  great  inin<ls.  But  suppose  first-rate  teach- 
ers are  secured,  men  who  have  some  genius 
and  some  common  sense,  how  are  they  to  be 
kept '  first-rate  '  ?  We  reply,  The  university  is 
responsible  for  its  treatment  of  its  professors. 
They  must  be  kept  at  work,  in  actual  instruc- 
tion, or  they  will  grow  indolent  and  sterile; 
tliey  must  have  considerable  leisure,  or  thev 
will  not  think  and  write  and  investigate,  but 
will  simply  be  repeaters  of  old  stories ;  thev 
must  have  ample  supplies  of  books,  journals, 
instruments,  for  these  are  the  diet  on  which 
they  grow ;  they  must  have  stimulants,  tlie 
best  of  all  being  the  attention  of  bright  and 
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growing  scholnrs  around  ibem,  the  nest  be- 
ing A  ooDsciousncss  tlial  lliey  arc  restpoiisible 
for  what  ihcv  do  to  the  world  or  science  and 
!pti«r»,  and  not  merely  to  their  own  coUoflguos 
ami  followers :  and.  flnnlly,  they  must  not  only 
be  fairly  paid,  but  must  be  protected  I'rom 
trhiplations  to  everj'  form  of  extravaganee  in 
Uir  employment  of  Ibeir  resources.  Such  are 
«»mr  r*f  the  diftk-ullies  which  are  to  be  encoun- 
trrcd  when  the  simple  idea  of  *  iirst-rate  teaeh- 
iag*  is  expanded. 

AU  Ibal  Mr.  ISri'ce  sa^'s  about  the  end  of  an 
e«l«i-alion  is  excellent;  "It  is  not  to  train 
atiideDt«  merely  as  lawyers,  physicians*  clor- 
gymcn,  eoguieers.  bankers,  nierchantSf  and 
d'  hut  as   men;   ami  the  best   thing 

til  -ily  can  do  for  ibcra  is  to  form  in 

tbcm  what  we  will  call  the  philosophic  mind." 


THUSDEH-S  TOR  MS. 


Eknjjihin  Kras'KI  in  once  remarked,  in  sub- 
ice,  sadly  lo  a  friend,  •*  It  is  now  tight 
year^  since  J  nhowed  that  mankind  could  be 
proli^ctoil  from  the  danger  of  liglitning  by 
lightoing-i'oda :  yet  tluMv  is  hardly  a  house  in 
Flttlailelphia  providi'd  with  ihein.*'  The  heart 
<if  the  great  American  philosopher  would  be 
givutly  warmed  ifh*'  could  perceive  the  activity 
itf  hi*  disciples,  who  waylay  every  builder  of  a 
',  and  awaken  feni-s  where  all  was  peace 
«r»      mu'Tx*  is  no  <jnestion  oftener  asked  of 

V  'r  of  phvsics  than  this  :  *' Shall  I  put 
1:_  48  on  my  house,  and,  if  I  erect 
li^^Mr:.  u  (:tt  ihouUi  bi*  their  form  and  (josition?" 
iVr^Mi.il;  1  have  i^iven  the  following  n!)bre- 
viatctl  answers,  ^'  If  your  house  is  surrounded 
Inr  tall  trees,  or  if  there  are  higher  houses  in 
nmr  iminodiatt;  neighlwrhootl,  I  should  trust 

V  **  '  '^ -^'s.  or  kindly  leave  the  expense  of  the 
tv  "Is  to  your  neighbor.  If  your  house 
ttano*  :tt'ine,  a  prominent  point  in  the  land- 
mpe,  OD  a  clitT,  or  remote  fntni  trees,  I  should 
l*r  in  favor  of  a  properly  placed  lightning-rod. 
1  *ImviM  place  two  or  throe  pointed  rods  three 
('  '  t  above  th<'  higlicst  point  of  the 
L  yv  !!ie  Tiietallic  r*xl,  which  should  be 
:  !■  uareinch  in  section,  lorest» 
■<      -I.                        lors,  n|>on  the  house  :  con- 

...  !;:■    i.i   -iitiiUiing.  the  copper  gutters, 
.-  iri>!  vi  ni.-r  j  ipcs^  nilh  Ihislightning-rCKl  ; 
,  •!  b.rt  the  taller,  by  the  shortest  course 
Ic,  ti>  wef  tarih/* 


IIm' 

If    i 


These  answers  seldom  conclude  the  corre- 
spondence, however,  although  one  generally 
prefers  to  leave  to  the  neighbor  the  exi)ensc  of 
erecting  lightning-rods.  One  brings  instances 
of  houses  ha^ing  been  struck  which  arc  situated 
lower  than  one's  neighbors,  and  are  surrounded 
with  tall  trees  which  over-topped  the  houses; 
and  one  Hj*ks  with  a  shudder,  ^'  Can  I  connect 
my  gas-pipes  with  a  lightning-rod?"  Indeed, 
the  writer  or  would-be  authority  on  lightning- 
rods  has  not  an  easy  life  before  him.  lie  must 
not  only  satisfy  the  timid  heart  of  the  believer 
in  him.  but  he  must  also  fight  with  all  his  knowl- 
edge the  brazen  limb  of  ignorance  and  su|>er- 
stition,  who  starts  with  the  postulate  that  no 
scientific  man  knows  any  thing  concerning  thun- 
der and  lightning,  and  that  the  true  knowle*lge 
has  been  revealed  only  to  himself  while  working 
in  a  cornfield.  It  is  not  long  since,  that  an 
American  professor  of  physics  was  sued  for 
twenty  or  thirty  thousand  dollars  damages  for 
maintaining  that  the  members  of  a  lightning- 
rod  company  which  placed  lightning-rods  like 
a  letter  U  upon  the  roofs  of  houses  were  prac- 
tically quacks  :  the  theory  of  this  lightning-rod 
being,  that  the  liglitning,  if  it  struck  one  point 
of  the  U,  would  be  dissipated  into  the  air  from 
the  other  point.  There  is  a  lightning-rod 
company-  in  ^[assachusetts  at  the  present  time 
which  erects  lightning-rods  on  the  theory  that 
li^htninjc  always  seeks  electrical  earth-cur- 
rents;  and,  if  Uiere  are  earth-currents  beneath 
a  house,  that  house  should  be  protected,  and 
tlie  rods  led  into  the  path  of  the  earth-current. 
If,  on  the  other  hand,  no  earth-currents  run 
near  the  house,  such  a  house  is  safe,  and  needs 
no  lightning-rods.  The  electrician  of  this  firm 
is  sell'-taught :  there  are  no  books  on  electricity 
in  his  library.  He  discovers  the  earth-currents 
by  a  forked  stick.  Not  deterred  by  the  fact 
that  there  is  no  evidence  to  prove  that  a  dis- 
charge takes  place  between  a  charged  cloud 
and  a  current  of  electricity  in  the  ground,  and, 
moreover,  no  evidence  to  prove  that  earth- 
currents  move  in  regular  paths  through  the 
earth,  and,  indeed,  no  conclusive  evidence  of 
the  existence  of  earth-currents,  he  persuades 
even  the  so-called  practical  electrician  to  re- 
arrange the  lightning-rods  on  his  house. 

The  student  of  electricity  is  therefore  called 
upon  to  asseil  the  grounds  of  his  belief:  and  he 
finds  it  dilllcult  to  convince  las  audience  ;  for 
they  are,  in  general,  not  sullicienlly  conversant 
with  electrical  phenomeua  to  appi-eciaLe  bis 
arguments.  The  position  taken  by  most  pro- 
fessors of  physics  on  the  subject  of  lightning- 
rods  is  based  u|K>n  the  experiments  of  Franklin, 
in  which  he  showed  th.at  i)oinled  metallic  rods. 
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BO  to  speak,  facilitntcd  electricwl  discharges ; 
the  experiment  of  Faraiiny,  by  wliidi  it  was 
ahown  that  n  person*  aiul  even  the  most  deli- 
cate electrical  instruments*  inside  a  lai-ge  me- 
tallic cage  wiiich  wa?i  connected  with  the  ground, 
were  nuattocted  by  i>owerral  discharges  of  elec- 
tricity lictwcen  the  cage  and  the  prime  con- 
ductor of  an  electrical  machine ;  and  the 
statistics  collected  by  the  English  ]2:ovcmment, 
which  show,  that,  since  vessels  have  been  pro- 
vided with  lightning-rods,  the  number  of  casu- 
alties produced  at  sea  from  lightning  have  been 
greatly  reduced.  A  building  covered  by  a 
metallic  netting  suitably  connected  witli  the 
ground  would  be  well  protected  from  light- 
ning. The  nearest  approach  to  this  condi- 
tion of  safety  would  be  to  connect  all  the 
network  of  metallic  conductors  about  a  house 
with  wet  ground  ;  and  one  argument  against 
placing  under  ground  the  network  of  tele- 
phone and  telegraph  wires  in  cities  is,  that 
at  present,  where  they  are  very  numerous, 
they  protect  buildings  from  danger  from  light- 
ning. This  is,  of  course,  not  the  case  where 
a  single  telephone  or  telegraph  wire  outers  a 
house.  The  latter  should  always  be  well  con- 
nected with  the  gas  or  water  pipe.  lu  regard, 
however,  to  the  belief  that  tall  trees,  higher 
than  the  houses  in  their  immediate  neighlx)r- 
hooil,  protect  the  houses,  we  can  point  to  the 
well-known  efficiency  of  small  points  in  facili- 
tating electrical  discharges  by  slow  degrees. 
Each  leaf  and  twig  is  such  a  small  point. 
Moreover,  during  a  rain,  the  drii>ping  fi-om  the 
leaves  reduces  the  elcctric.nl  charge  on  the  tree 
to  the  same  sign  and  amount  as  th:tt  of  the  air 
iu  the  immediate  neighborhood,  as  is  shown  b}' 
the  well-knowi»  experiment  of  Sir  William 
Thomson,  in  which  an  Insulated  can,  fi*oin 
which  a  stream  of  water  issues  in  drops,  is 
connected  with  an  electrometer;  and  the  latter 
shows  that  the  motnllic  can  has  taken  the  charge 
of  the  air  iu  its  neighborhood.  The  drojw  of 
water  continually  reduce  the  can  to  the  electri- 
cal potential  of  the  neighboring  air.  The  tree, 
therefore,  can  be  looked  upon  as  a  more  imi>or- 
tant  elcrlrical  factor  than  the  few  salient  lower 
points  of  a  building. 

It  is  safe  to  afllrm  that  not  one  out  of  a 
thousand  lightning-rods  at  present  upon  our 
buildings  ar(3  of  any  use.  for  the  simple  reason 
that  they  are  not  led  into  moist  ground,  and 
therefore  otfeP  great  resistance  to  the  passage 
of  an  electrical  discharge.  Any  one  can  be 
oonnnced  of  this  by  scraping  the  lightning-rod 
at  an3*  ]>oint,  connecting  a  bright  wire  ai  this 
point,  and,  having  led  the  other  end  of  the  wire 
to  the  water-pipe  or  to  a  tHxly  of  water,  placing 


one  or  two  Leclauch^*  cells  in  this  circuit,  and 
leading  the  wire  in  a  north  and  south  direction 
directly  over  an  ordinary  pocket-compass.  If 
the  lightning-rofl  enters  moist  ground,  or 
makes  a  connection  with  the  earth,  the  compass 
should  indicate  an  electrical  current  by  its 
deflection,  rienerally  it  will  be  found  that  no 
such  earth-connection  exists,  and  the  lightning- 
rod  is  therefore  worse  than  useless.  ItshouM 
be  immediately  connected  with  the  water-pipe, 
or  with  a  spring,  or  some  body  of  water.  To 
illustrate  the  fact  that  the  mere  cnlrnn(*  of  a 
metallic  ro^l  into  the  ground  is  not  enough  to 
insure  the  passage  of  an  electrical  discharge 
to  the  ground,  drive  two  metallic  ro<ls  into 
your  lawn,  at  any  suitable  distance  apart; 
connect  them  by  a  wire,  which  includes  a 
Lcclandu!*  or  other  voltaic  cell;  and,  having 
led  the  wire  over  a  |>ocket-compass  in  a  north 
and  south  direction,  see  if  you  obtain  adefloc- 
tioi»  of  the  needle.  If,  moreover,  yon  labor 
nnder  the  delusion  that  a  surface-sprinkling  of 
the  earth  near  the  rofls  will  give  an  electrical 
tronnection,  it  is  best  to  |K*rform  the  ex|)criment. 
It  is  probable  that  several  acres  of  lawn  would 
have  to  be  thoroughly  sprinkled  before  a  suit- 
able earth-connection  could  bo  obtaine*!.  A 
few  experiments  with  a  modern  electrical 
machine  —  a  Toepler-Holt/.  machine,  for  iu- 
alance  — -will  readily  convince  one  of  the  etfect 
of  points  in  dissipating  an  electrical  charge, 
and  of  the  fact  that  an  electrical  discharge 
always  takes  the  path  of  least  electrical  resist- 
ance between  two  |x>iiits.  Having  :iscertained 
these  facts,  one  has  a<'<jnired  all  the  intelh*clual 
capital  that  is  possessed  by  most  lightning- 
rod  men.  If  one  apparently  discovers  that 
gilded  lightning-conductors,  or  twiste*!  ones, 
jiave  peculiar  attractions  for  the  electrical  dis- 
chaiges,  one  leaves  the  sure  grotm<l  of  ftict  for 
the  region  of  the  iinproven.  The  difficulty  in 
our  study  of  thunder-storms  is.  that  wo  cannot 
experiment  on  a  sulhcienth  large  scale,  and 
our  means  are  too  tardy  to  allow  us  to  follow 
the  exceedingly  rapid  changes  of  electrified 
bo<.lies.  What  we  cull  freaks  of  lightning  are 
merely  the  expressions  of  electrical  laws,  com- 
bini-'d  with  the  laws  of  elasticity  of  matter. 
The  forked  lightning-disi'hargc  is  an  expres- 
sion of  the  fact  that  a  positive  charge  is  com- 
bining with  a  negative  charge  along  a  path  of 
least  resistance ;  and  the  air  is  fractured,  so 
to  s{>eak.  by  the  compression,  just  as  a  plate 
of  glass  yields  in  zigzag  cracks  when  it  is 
supported  ou  one  edge,  ami  a  force  of  com- 
pression is  applied  to  the  other  edge.  The 
influence  of  the  medium  through  which  the 
electrical  discharge  takes  place  can  be  readily 
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seco  bv""obuining  the  electiicnl  ilischnrge  in 
different  gaisos,  such  as  carhonus.*trul  gns  or 
nitrogeit,  aud  comparing  these  pholo^uphs 
with  thoso  taken  in  free*  air.  Alllioiiph  wp  (;an 
•iionomena  of  atmospheric  elec- 
illy  in  our  laboratories,  ^'ot  we 
rgo  a  eloiul  with  positive  electricity, 
sky  with  (lirrercnt  strata  of  hot  ami 
It  is  t;euenilly  believed  to-<lny  among 
•gjgU^men,  that  ilie  electricity  of  ihunder- 
i»l  be  allririuleil  to  sudden  evapora- 
cDsation  of  moisture ;  for  direct 
«Xperiment  has  failed  to  reveal  any  electricity 
whlcb  \s  due  to  these  causes.  Mr,  Freeman 
made  mnny  delicate  ejc^x^rinients  in  the  phyei- 
cal  laboratory  of  Johns  Hopkins  university 
to  di*cide  the  ijuestion  whether  evaporation 
producer  electricity,  and  lie  could  find  no  evi- 
tk-noc  of  any  that  was  due  to  this  cause.  Herr 
K«y»er  Las  also  lately  experimented  at  the 
pbyeicfll  laboratory  of  lierlin  upon  the  elec- 
trical elTects  of  condensation,  with  negative 
revolts.  Personally  I  feel  that  all  the  experi- 
D'  I'rro  eorntuctcd  on  the  electricity  due 

h  ,  ition  anrl  to  condensation  have  been 
uoiHiucteil  on  loo  small  a  scale  to  test  the 
i|ucstU>n ;  and  I  <lo  not  see  how  they  can  be 
oomlacted  on  a  larger  scale.  When  we  think 
of  tbc  immense  plan  upun  which  these  opera- 
tioos  are  conducted  in  nature,  of  the  evapora- 
tioD  from  every  squHre  ri.>ot  of  the  ocean,  and 
of  Ibe  rapid  cf^nuleusution  through  milc-n  of 
apace,  wo  can  realize  that  an  infinitesimal 
amount  of  electrical  ehaij^e,  too  buudl  to  be 
'i'  1  a  laboratory,  might  be  integrated 

iii'  -•■  amount,  and,  l>ecoming  localized, 

I  :  ;  'liiee  the  tremendous  electrical  dis- 
.'!'■>  nhich  we  witness  in  thunder-storms. 
How,  tljcn.  can  we  conduct  future  inves- 
tigattODa  upon  thunder-storms?  The  most 
proaiUing  direction  for  scientific  work  seems 
to  Ite  in  ttte  e^tablishmetit  of  systematic  obser- 
nituitf  on  thunder-storms,  and  on  atmospheric 
c}^clrit■ily  in  general,  over  a  large  tract  of 
ttMBiitr>*.  In  certain  regions,  thunder-storms 
ibUow  certain  dediiite  palliM.  and  other  tracts 
*r»  never  visited  by  them.  Tliere  is  a  general 
lAprv9«)on  that  electrical  storms  are,  in  com- 
ttoii  langua;L;e,  attracted  by  rivers,  and  are 
taotv  »evcnp  alxjut  large  bodies  of  water  in 
IjencraL  However  thi*  may  be,  nothing  but 
•3r»Kematic  daily  simult^Mueous  observation,  long 
mtinoeil,  can  increase  our  knowledge.  If 
Ik*  government,  in  connection  with  the  signal- 
inf-...x.  '-'ould  establish  a  numl»er  of  electrical 
II  oughont  the  west  and  south,  where 

li'  :  ros  and  tornadoes  arc  so  fretjueut, 

'K.  ier-storm    maps    might    be  issued, 


showing  the  probable  path  of  the  electrical  dis- 
turbances. Perhaps  we  should  then  see»  in 
districts  peculiarly  infested  by  thuuder-blorms. 
certain  *  insurance-against-danger-by-lightning 
retreats,'  in  which  Benjamin  Franklin's  light- 
ning-rml  should  rise  from  a  small  but,  e^m- 
l)letely  covered  with  a  network  of  metallic  rods 
which  are  connectpd  with  running  water  or  a 
large  extent  of  moist  eaith.  These  safe  re- 
treats would  certainly  be  a  great  desideratum 
for  many  wl)o  now  suffer  gi-eatly  from  nervous 
terrors  during  thunder-storms. 

John  Tkowbiudoe. 


THE  FORMAT/ON  OF  C.iNOXS  AND 
PRECIPICES. 

OvK  of  the  most  remarkable  natural  objects 
in  the  state  of  New  Yurk  is  to  be  seen  at  the 
crossing  of  the  (ienesee  River,  at  Portage 
station,  on  the  New-York,  Lake  Erie,  and 
western  railroad,  362  miles  from  New-York 
City,  and  H?>  from  Bufl'alo.  The  railway  here 
spans  a  deep  gulf  on  an  iron  bridge  820  feel 
long  and  235  feet  high,  near  the  upper  end  of 
a  wonderful  canon.  There  are  three  falls 
of  the  river  immediately  below  the  bridge, 
measuring  60,  yo,  and  110  feet  respectively. 
The  gorge  runs  out  in  the  Ocnesco  shales  at 
Mount  ^lonis.  being  20  miles  long  by  the 
meauderings  of  the  river,  which  fallb  500  feet 
in  that  distance,  in  some  places  the  banks 
are  350  feet  high,  nearly'  perpendicular,  aud 
the  ravine  is  wholly  impassable.  It  is  a  fine 
example  of  the  work  of  water ;  and  there  are 
hundreds  of  others  in  that  state,  on  a  smaller 
scale,  in  the  upper  part  of  the  Portage  group. 
One  of  thcho  is  the  celebratcil  Watkins  Glen, 
a  beautiftd  caiion  two  miles  long,  with  a  suc- 
cession of  cascades.  The  neighboring  glen  at 
Havana  is  very  similar ;  and  there  are  a  number 
of  others  farther  north,  several  of  which  may 
be  seen  at  Big  Stream,  Kock  Stream,  Drestien, 
and  other  places.  Taghanic  and  Lodi  falls, 
aud  the  glens  and  ravines  abuut  Ithaca  on 
Cayuga  Lake,  and  many  other  iiimilai-  places, 
are  all  on  the  Portage  formation,  which  forms 
a  narrow  east  and  west  band  across  western 
New  York.  It  might  be  added,  that  both 
Seneca  and  Cayuga  Lakes  are,  in  part  at  least, 
simpl^'old  Portage  glens,  now  filled  with  water. 
To  many  reflecting  persons  who,  as  Huwmer 
tourists,  visit  these  very  curious  and  beautiful 
resorts,  the  thought  occurs,  why  these  canons 
are  in  these  particular  pl.icea  above  all  others, 
aud  how  they  have  been  caused,  the  work  of 
glaciers,  or  some  convulsion  of  nature,  being 
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the  cotumon  Gxiiltiuatiou  ;  and  amateur  geol- 
ogists puzzle  lliemsolvi's  iilwut  their  origin. 
It  looks  ns  though  there  was  Boiuething  special 
al>oiit  the  Portage  gionp  of  rocks,  everywhere 
ahoiinding,  as  it  docs,  in  glens,  gorgos,  and 
canons,  to  which  the  formation  of  these  re- 
markable places  is  due.  Why  is  the  Portage, 
of  all  the  ten  or  twelve  fonnations  in  this  state, 
the  favorite  one  for  these  phenomena,  being 
composed,  as  it  is,  of  sandstones  and  shales 
very  similar  to  those  in  other  localities  where 
nothing  of  the  kind  is  found? 

The  explanation  is  Bimi)le  enough  ;  namely, 
that  it  is  owing  to  the  |x»cnliar  alternation  of 
thin  l>eds  of  soft  sliale  and  hanlcr  sandstone 
rocks,  and  the  jiresfnee  of  a  stream  of  water 
running  into  lower  ground,  which  performs  the 
work  of  erosion,  and  the  size  of  which  moat 
be  adapted  to  the  work  :  and  upon  that,  too, 
the  size  of  the  gulf  depends.  Beginning  at  the 
lower  end  or  moutii  of  the  present  caHon. 
the  a<:tion  of  the  waterfall  tirst  removes  a  little 
of  the  softer  layers  of  shale,  leaving  the  thin 
beds  of  harder  sandstone  i)rojecling  for  a  time, 
which,  in  their  turn,  are  also  broken  olf  from 
want  of  support,  in  masses  small  enough  to  be 
entirely  carried  away  by  the  stream,  especially 
during  the  winter  floods  ;  thus  preventing  the 
formation  of  a  slo|)e,  and  exposing  the  bottom 
of  the  falls  to  another  erosion.  Thus,  by  the 
recession  of  the  falls,  the  canon  is  formed, 
provided  another  reipiisite  is  atforded  ;  namely, 
that  the  side-walls  must  maintain  their  erect 
position ;  otherwise  a  valley,  instead  of  a 
canon,  is  fo!*med. 

Tliis  raises  another  question  ;  namely,  why 
do  not  these  precipitous  side-walls,  composed 
of  apparently  soft  rocks,  slope  themselves 
down,  and  form  well-rounded  hills,  as  they  do 
elsewhere':'  The  answer  is,  because  the  harder 
layers  of  sandstone  form  what  a  mason  would 
call  •  the  binders,'  which  hold  the  natural  wall 
in  it«  upright  position.  The  erosion  of  the 
canon  is  done  by  the  stream  of  water  under- 
cutting, like  the  work  of  the  coal-miner,  and 
then  bi  ?aking  down,  the  unsupported  '  top- 
brncli-iA  while,  in  the  mean  time,  the  action  of 
the  air  nni^  frost  on  the  side-walls  is  so  much 
slower  tJmiB  ^^^^  °^  ^^^  stream  of  water,  that, 
yvliilfi  Uie  pp^*-*^^  ^^  rapidly  cutting  hack,  and 
makine  the  r*^^'*"*^  longer  and  deeper,  the  sides 
remain  in  theV^  original  upright  position.  As 
Ibe  fails  receii'*^^  ^"'*  ^  thicker  sandstone  or 
sliflle  rofk  occ-isJ'"'^'  without  the  proper  alter- 
nation of  strata      '^  ^^*  ^^^^  ^^^    permanent 


■rnlf,  which  will  be  a  precipice 
and  a  slope  if  it  is  a  thick 
IS  happens  that  the  Portage 


bed  ofshflle.      If  th. 


portion  of  nature's  masonry,  and  thr  neecv 
sary  streams  of  water  passing  over  it,  apr 
nicely  adapted  to  the  formation  of  glens  ami 
canons.  In  localities  wliere  there  are  no 
streams  of  sufflciont  sizf  passing  over  the 
Portage  group  to  a  lower  level,  aa  on  tlje  sum- 
mit levels,  there  are  hiffh  hills,  it  is  true,  but 
no  glens  or  gorges.  The  eroding  action  of  tlie 
elcraents  being  more  uniform  over  the  whole 
surface,  and  the  tran3|>orting  power  of  n  rupM 
stream  to  carry  away  the  falling  fragmt-nts 
being  wanting,  therefore  slopes,  instead  of  pre- 
cij)ices,  are  there  produced. 

There  are  also,  in  the  state  of  New  York, 
limestone  glens,  as  the^'  might  l»e  called,  which 
are  due  to  the  same  cause.  At  Trenton 
Falls,  on  the  Utica  and  Black-Rlvor  railroad, 
eighteen  miles  north  of  Utica,  Kast-Canada 
Creek  has  cut  a  narrow  passage,  three  miles  in 
length,  through  the  Trenton  limestone,  tlie 
formation  being  named  from  this  locality-.  It 
is  a  canon  with  vertical  walls  a  hnndret.J  fe«t 
high,  in  which  are  the  celebrated  and  very 
beautiful  falls.  The  cause  of  the  erosion  is, 
that  the  limestone  rook  is  in  thin  Liycrs,  of 
from  six  to  ten  inches  thick,  separated  quite 
regularly  by  thin  layers  of  shale  of  about  the 
same  thickness.  It  is  owing  to  this  regaiar 
mixtui'e  of  hard  and  soft  rock,  iu  lUternatc 
courses,  that  the  stream  has  been  able  to  wear 
away  the  rock  by  undermining  the  shale  into 
a  succession  of  cascades  ;  and,  what  is  equally 
iraijortant  in  forming  a  canon,  tiie  stream,  a 
wild  torrent  from  the  Adirondadc  forests,  ia 
large  enough  to  carry  away  the  fragment.^  of 
the  overlying  limestone  as  fast  as  it  gives  way. 
After  cutting  its  channel  back  to  a  village 
calleil  Prospect,  a  thicker  and  harder  layer 
of  gray  limestone  is  eucounterecl,  which  Las 
stopped  the  recession  of  the  falls,  the  stream 
being  imoqual  to  its  destruction;  and  that 
the  end  of  the  ravine. 

The  gulf  of  the  (ienesee  Rli'er  fK>m  Roches- 
ter to  Lake  Ontario  was  causeil  in  the  same 
way:  for  although  the  rocks  are  tnuch  ihickei 
and  strongei*  than  any  of  those  alxne  referml 
to,  yet  the  river  is  a  correspondingly  larger 
stream,  and  was  .able  to  cut  through  the  alter- 
nating beds  of  Medina,  Clinton,  and  Niagara 
limestone,  shale,  and  sandstone  ;  and  the  tlood 
of  water  is  powerful  enougli,  with  the  aid  of 
the  fall  below,  to  carry  away  the  material,  and 
prevent  the  formation  of  a  talus. 

At  Ni:igarn  Falls  and  the  gorge  below,  ia 
the  same  formations  as  at  Kocbester,  is  a 
^petition  of  the  same  operation  on  a  vast 
scale  ;  and  as  the  river  there  is  larger  than  Uie 
Genesee,  so  the  canon  is  also  longer,  deetier. 
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Tc   tboroiiglily  cut  down,  the    river's 

Ironsporliiig  iK>wer  bying  in  pro- 

ip  grt'.'it  beds  of  shale,  sandstone, 

Otic. 

ny  localities  in  the  state  of  Xew  York 
where,  there  «re  glens  and  ravines  cut 
out  or  the  Genesee  and  Hudson  Riwr 
where  there  are  no  alternations  of  hard 
«trnla«  as  in  the  Fortiige.  Preci[jitou8 
«ro  also  of  frequent  occurrence,  al- 
face  of  the  rock  Boon  turns  to  soil. 
why  the  etiffc  of  apparently  so  soft 
such  line  material  Trithstauds  the 
•  and  presents  these  nuked  sections  for 
ength  of  time  in  mural  banks  in  ravines, 
ura^s.  and  ujx»a  the  aliorcs  of  Iak(:;s.  is 
unl  of  its  uniformly  foliated  structure. 
slight  ex.imination  will  serve  to  show 
II  laminae  of  wiuch  the  entire  rook  is 
»  like  sheets  of  paper,  reminding  one 
iiig  |>ower  of  the  edge  of  a  l)ook. 
s  of  some  kinds  of  coal  is  also 
to  its  laniinuletl  formation.  A  pivcipi- 
alU  whether  built  by  naiuie  or  l\v  art, 
ither  be  laid  with  a  g<x>d  cement,  or 
be  coiu|)osed  of  material  having  a 
ed,  '  breaking  joints  '  both  inward  and 

■uliarily  of  the  loess  or  bluff  formation 
.Mi-^sissifjpi  and    Missouri    Kivers    is, 

liitouj^h  it  is  very  fine,  sod,  and  easily 
ed  with  the  spade  alone,  yet  it  presents 

eeji   slojies  and   precipices  resembling 

f  solid  rocks.     Unlike  all  othtfr  foruia- 

f  ao  earthy  nature,  it  remains  unchanged 
atmosphere   and    the    action  of  frost. 

uls  and  embankments,  honever  steep. 

'or  years  like  a  wall ;  and  wells  dug  in  it 
to   be  walled   onl}*  to  a  point   above 

ter-line.  while  the  remainder  stands  so 
without  support,  that  the  spade-marks 
upon  it  for  years,  although  it  is  not 

jcmented  together.     In  the  city  of  St. 

,  and   rdl  other  places  where  the  bluff 

fon  is  found,  these  peculiarities  can  be 
■en  :  and  they  ap|x^ar  very  remarkable 
stern  man,  Hcciistonied  to  the  sloping 

of  ba!ik»  of  *iind   and  clay.     The   ex- 

n  of  it  i«.  that,  ils  is  well  known,  the 

a   ltteu«>trinc   deixjsit.     The   material 

it  tloateii  in  tlakes  in  a  ijuiet,  shallow 

The  minute  panicles,  assuming  a  flat- 

)rro,  however  it  may  have  been  caused, 
T  fpiiotly  and  gently  dei>osiU!d  in  lay- 
little  sheets  of  paper.  There  was  no 
no  movement  of  the  particles  to  form 
gralus  of  sand,  irregularly  deposited 
niAl  disorder.     On  the  contrary,  the 


bluff  is  a  well-built  piece  of  miniature  natural 
earth  masonry,  well  Iwund  together:  hence 
there  is  no  rolling  tendency  in  the  material,  and, 
when  cut  down  at  right  angles  to  the  layers,  it 
does  not  form  a  slope,  like  other  kinds  of  earth. 
Thus,  from  precipices  of  rock  of  the  heavier 
strata  to  those  composed  of  the  smallest, 
their  mechanical  structure  is  of  great  impor- 
tance, and  tlie  same  homely  comparison  of  the 
'  stretchers  and  binders  *  of  an  artificial  wall 
applies. 

JaMKS   MACFARtASE. 

TownniU,  Tcnn. 


THE  EQUATORIAL  COUDE, 

Is  spile  nf  tho  loss  of  light  in  the  two'rotlections 
frum  its  mirnirs,  — which  loss  will  vary  with  the 
condition  of  the  rt^llocMng  flllv»»r  films,  but.  under 
the  l>ej(t  conditions,  shouii]  not  much  exceed  twenty 
[Mir  cent,  —  the  cr)ualorial  coudi?  of  the  Parifi  obser- 
v.itory  would  seeni  to  be  the  coming  form  for  nine- 
teaihs  of  tlie  equatorial  work  of  tin  obaervalory. 
This  form  of  'elbow  equatorial'  has  been  described 
of  late  in  so  many  scientific  perJo^lical*,  that  it  is  suf- 
ficient here  to  say  that  the  polar  axis  fonu8  a  part  Of 
the  lube,  at  the  upper  end  of  which  tho  observer  sits 
like  a  niicroscopist  at  his  <les.k,  and  at  whose  lower 
end  a  45°  mirror  turns  the  course  of  the  rays  into  a 
tube  at  right  angles  to  the  axis;  and  at  the  outer  end 
of  tbi*  tube  is  the  objective,  with  still  another  45*^ 
mirror  outside  of  it,  which  turns  round  the  axis  of 
this  tul>p.  This  gives  the  motion  in  declination,  and 
the  rotation  of  the  whole  rotnul  the  polar  axis  gives  tho 
motion  in  rlRht  ascension.  All  the  movements, 
the  reading  of  ail  the  circle*,  the  illumlnalion.  and 
every  thing  connected  with  the  management  and  use 
of  the  telescope,  are  directly  under  the  observer's 
control  as  be  sits  at  his  desk,  where  there  is  every 
fiidlity  for  attaching  spectroscopic,  photnnietric,  and 
micrometric  ai»paranis  to  the  eye-piece  end,  which 
keep*  its  fixed  jtosiiion.  Moreover,  the  observer  and 
all  this  accessory  apparatus  can  be  entii-ely  roofed  in, 
and  the  room  wiirnied  in  cold  weather,  if  tlesired.  and 
tlie  observer  made  as  comfortable,  and  the  work  as 
convenient,  as  that  In  any  laboratory,  while  the 
whole  heavens  are  at  his  command. 

There  can  be  no  (lucslion  n^  to  the  desirability  of 
this,  when  compared  with  the  discomfort  and  exposure 
in  tbe  common  observatory  dome,  and  with  the  dif- 
ficulty of  attaching  accessory  apparatus  to,  counter- 
poising, and  using  it  upon,  the  moving  end  of  an 
ordinary  equatorial.  Still  further,  the  obtterving- 
room  can  be  made  entirely  dark  when  desired;  and 
the  increased  sensitiveness  <"f  die  retina,  under  these 
circumstances,  will  be  n  i;reat  gain  in  delicate  spectro- 
scopic and  photometric  work.  Also,  in  work  uiMin 
the  sun,  the  [iissibility  of  protecting  the  access'^ry 
apparatus  entirely  from  the  sun's  direct  rays,  and 
even  of  working  in  the  dark  if  desired,  will  be  a 
great  Improvement  ujmn  the  inconveniences  unavoid- 
able in  the  common  observ&tor)'  dome. 
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Tlie  Important  point  is.  wholhertiqnally  gooddeOtii- 
tkm  call  be  .Litaliieil  with  thesis  two  exim  retlectiotis. 
Experience  uIoir*  can  JecWo  ibis  with  certainty;  but 
ap  to  the  limit  ttlready  tried  In  the  Paris  instnimont, 
about  ten  inrhes  aperture,  we  have  the  strongest 
evidence  of  lis  pitssibijliy.  Dr.  Gill,  aatmnoinor  nl 
the  Cape  of  'itMKl  Hope,  in  describing  lo  the  Roynl 
astroncmlral  pocirty  a  flying  visit  to  continental 
obsprvatorics,  speaks  of  the  Paris  equatorial  coud6 
as  follows:  — 

"  <Hm*  fine  nii^ht,  nlmnt  tlrven  oVIock,  we  wml.  lo  Ibe  ohi»pr- 
vntory,  lutU  avt  un  -y  Leonlw,  itntl  I  nm  Ixiuml  to  ^ny  t  nevt>r  i-aw 
tliu  dtffrncUuttfllati*  uf  II  *(iir  bolter  clvtincU  Lhnu  In  ihiil  invlru- 


Alao  it  would  seem,  that  if  large  lenses,  wbosfi 
tliii'kn«'5&  Is  limited,  can  be  snppurw'd  at  the  rim  »o 
thai  the  distortions  due  to  gravity  arc  not  appreci- 
able In  tltc  definition,  then  mirrors  whose  tlilckneat 
is  unlimited,  and  which  can  be  supported  iu  ererf 
possible  way  iit  the  rim.  and  all  ovrrtJie  back  surface, 
mipht  be  ma<le  sufficiently  rigid  lo  r*^ist  di*lonioti. 
To  lie  sure,  the  effects  of  distortion  are  (»f  quite  i 
different  order  In  the  two  cases,  the  etferl  of  eravlty 
in  increasing  the  curvature  of  one  »'tde  of  a  lens 
being;  partly  counteracted  by  t!ie  iliniliilshed  curva- 
ture of  tlie  other  >ide,  wiiile  llir  disloilion  of  » 
single  reflfciing  surface  appears  with  iu  full  effect 


hyi  ATOUlAL  »  ot  IjK   at   THE   rAmS  OBSKBVATOBT.      (Ueprtiduccd  ffOID    J  .-i- 


nienl.  They  were  pcrf<-cily  cli-culor.  Tlit-  <lieikn  came  n»  sharply 
to  foriiH  HA  nny  I  i>rt'r  <«nw;  and  I  woiiM  nnl  1invi>  hrlltvfd,  if  I 
bad  not  iie«n  It,  that  li  wnc  iKWMlblo  lo  make  tax  inmnimvnt  In 
whlcb.  after  two  reflvcUon*.  cticb  dcflnliloa  rould  ha  fuund.  I  am 
bound  to  iay  I  iwwt  haw  bottrr  dL-Snltion  in  aiiy  Inatruinent.  Aud 
I  never  turaiiurcd  n  doublv  ttar  «o  plvovautly  and  t-avll^  tH-furv.** 

Dr.  Gill's  well-known  investigations  in  stellar  as- 
trouomy  j;ive  to  whatever  he  says  in  this  line  great 
weight,  and  no  stronger  testimony  cjuiltl  be  desired. 

When  it  comes  to  the  question  of  the  largest  a^fer- 
tures,  it  would  Feem,  n  priori,  that  there  should  be 
no  difficulty  In  niakln«;  a  glass  mirror  —  where  the 
intenial  constitution  of  the  glass  is  not  In  question, 
and  only  one  plane  jiurface  is  demanded  —  l.-ll  times 
as  large  as  an  objective,  in  wlitcit  the  glass  of  the 
two  lenses  must  be  homogeneous  throughout,  xnd 
four  perfect  surfHces  are  required. 


in  the  definition.  But  the  far  greater  facilities  for 
making  thi*  mirrors  rigid  should  make  up  for  this 
in  a  large  degn?e.  At  nny  rate,  the  French  opticians 
^eem  lo  have  full  confidence  in  their  ability  todolhis, 
and  it  is  certainly  to  be  hoped  that  they  will  succeed. 
WaetjlDtftOD.  H.    M.   PaUU 


THE  ECHINODEHMS  DREDGED  BY  TBR 
TALISMAN,^ 

Amovo  the  deep-sea  ecbinodenns,  »oroe  of  the 
holothtiiiins  attain  a  large  size,  one  being  seventy 
centlmi'trt't  long.  The  mouth  is  *iltiate4  at  ont-  end 
of  the  body,  altliougli  near  the  termination  of  the 

>  Abridged  from  ibv  Freocti  of  U.  Kiluol  In  La  XvtHt*. 
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IntcMlnes.  whtch  oiwn  at  tbi*  other  end  of  Lho  crea- 
te ortflc<!9  of  bmnolihis  tnbe^  forming  the 
p  ■  ^;4Vi<*  ^Vlieii  holntliurian.t;  Are  disturbed 
(ft9  <>Ti  rwing  nnghu  tor  iiisunce),  th)*y  cnntract.  and 
niidilcaty  sboot  0111  ihoif-  viafent.  Bnl  what  is  more 
»lwpLlftr  and  Inexplicable*  ix.  that  kfccr  some  lime 
lliM«  or^nv  tkXT:  ri-prndiiced.  It  wouhl  seem  ihat  the 
Uleof  lbG««  anlniAls,  at  whittovei-  dL'pth.  would  pass 
In  perfect  (|ul*l;  yi>i  th«  hololburiaiis  living  near  !he 
turt^Cf-,  «  well  «»  Ihose  belwoGii  four  ami  five  thou- 
1*11*1  m«Urft«  an-  hanused  by  *  twarin  of  paruiles. 

Tl •■-     if  them,  a*  Van  Ueueden  nays,  ar*?  trans- 

f«'  \  kind  of  Hviiitj*  hotel;  »ume  loilge  in 

'Ji  --^   Ttiarii  lilllc  fishes  iFerasfer)  with  a 

1*  Li  of  an  eel,  but  contracted;  others 

•*'  *  couples  of  the  lililo  crabs  calloil 

P-  Tfyiii  ihi'ir  InLcstincs  the  worms 

r»  PI.      Uul   besides  theva    parasites, 

•  I  -t  the  expense  of  the  ho?tt,  of  whom 

Ik  ...ly  a  home,  there  arc  oihci-s  which 

\U  'St. 

I  -    *'  \  holotbiirian  baa  ejtscntlally  the 

til  ■]  melon  with  an  opening  at  each 

«i:  'J'tlmilan*  of  givat  depths,  how- 

ri-  r   entirely  disappears.    Some 

r»'  into  a    U-shajie:  others,    as 

A:  form  of  an  ovoid  pac,  without 

1  lit  tlm  fiurface  of   the  other 

<rm^;    the  majority,  instead 

ii.il  symmetry  of  their  allies, 

fr  i«  distinct  A*i  that  of  the 

■  iiid  creep  on  the  mire  by 

like  «ttig«,  rorming  a  peculiar 

in  which   two  organic  typea 

[(•a  tfy  an  uiibridgnble  abyss  may 

'jin  animal," 

are  r^pre^Mitrd  at  great  depths 

't   and  peoultar  to  certain  zones, 

r  thcdrvelopmt^nt  and  Itcauty 

tiry  Ion,;  limn  the  remain;!  of 

M    called    Calviiria   had    t»eeti 

..j*!l*;  but  only  in  lSfl9,  during 

'-•rcupinc,  WAS  the  )>urvival  of  this 

1  nf  our  neas  revealed  to  us.     "As 

.;    In,"  sayj  Thornson,  speak- 

:  't  a  glimpse  from  time  to  lime 

In  the  ba^.     We  thought  It 

,    coloured  form!!  of   Echinus 

■lal  h'uQ\   and   as    It  was   blowing 

Aiw  Kome  little  difficulty  in  getting 

4rr«iJi^o  <,Ap»i£e«i,  we  gave   little   heed    to  what 

d  eo  tnf  an  Inevitable  necessity,  —  that  It  should 

■'■*.     We  were  somewhat  surprised, 

rolled  onf  of  the  V>ag  uninjurnd; 

•^••d,  and  was  certainly  In  my 

lain  amr>unl  of  nervousne** 

■i  II  •luietlv  in  the  form  of  -^ 

111  to  p.itti,  —  a  line 

!'.L"l  lU  very  nniisunl  ii 

Ycilhert*  Itwav^ 


dulntlooB  were  passing  through  ItA  perfectly  flezlblo 
leather-like  test.  1  had  Ui  summon  up  some  reso- 
lution before  taking  the  weird  little  monster  In  my 
hand." 

The  flexibility  of  the  sides  of  this  particular 
echinus,  as  was  discovered,  is  due  to  a  peculiar  ar- 
rangement id  the  pieces  forming  the  test.  As  for 
the  palpitation  which  st-ems  to  have  so  impressed  the 
English  naturalists,  it  is  >>iniply  due  lo  the  jnhip'i  roll- 
ing or  pitching,  or  else  to  the  vibrations  arising  from 
the  action  of  the  engines  on  boanl. 

A  group  most  abundani  iu  new  forms  is  composed 
of  the  beautifully  formud  and  often  brilliantly  col- 
ored animals  called  star-flshes.  Attention  must  be 
directed  first  to  Brisln^'a,  which  sonifiimeB  has  as 
many  as  t\venty  long,  flexible  arms.  These  brilliant 
oninge-reil  stars  often  violently  detach  Iheir  anus 
when  they  feel  themselves  caught  and  drawn  up  by 
the  movement  of  the  trawl;  and  it  is  very  rarely 
that  they  can  be  studied  in  an  uninjured  slate.  Abs- 
joriisen,  wlio  first  discovered  them  on  the  coast  of 
Norway  a  litllo  above  Uergcn.  at  a  depth  of  200  fath- 
nms,  much  admired  the  phosplion'scent  light  shed  hy 
the  body  and  the  arms.  *'  Whole  and  uninjured  as  I 
saw  ft  once  or  twice  under  the  water  in  the  dredge, 
Ibis  a.nimftl  is  peculiarly  brilliant,  a  veritable  (j'"riit 
maris;'*  and  he  accordingly  i;are  it  the  name  Brisln- 
g.*,  from  a  ji-wel  of  the  goddess  Kreva.  Brisinga 
ctironata  wu'^  obtained  at  the  tropics,  hitherto  found 
only  In  the  Gennin  ocean.  In  the  cniise  of  the  Por- 
cupine it  was  found  at  tll4  metres.  We  found  tt 
between  TJlJaiid  1,4.1.'»  metres.  Other  species  occur  at 
depths  ranging  from  SS2  to  3,405  metres.  All  these 
forms  are  new,  and  so  abundant  that  thousands 
cover  the  bottom  of  the  sea. 

Crinoids,  the  last  echlnodernis  of  which  we  shall 
siif  ak,  are  cup-shaped.     From  the  edges  extend  sim- 
ple arms,  bifurcated  or  branched,  with  pinnules  at 
the  sides.    From  the  back  grows  a  jointed  rod,  which 
attaches  itself  to  surrounding  objerXs.     In  Anledon 
and   Actinometra,  represented  on  the  plale,  this  rod 
exists  only  during  an  early  stage,  the  body  becoming 
free  at  a  certain  point  In  their  development;  while 
wirh  Pentacrinus,  also  figured,  and  with  Uemocrinus 
anil  Bathycrinus.  it  continues  during  the  life  of  the 
animal.     The  crinoids  have  always  been  considered 
by  naturalists  Interesting  objects  of  study,  as  much 
nn   account  of    their   nirlty  in   the  present  mari^u. 
fauua.  as  on  account  of  their  great  abundance  in      'o* 
old  geologic  periods.     In  fact,  these  animals  "^j* -^Y 
werti  common  during  the  Silurian  perlot\  •'*'P"'*-  ,^^ 
in   numbers  at  the  time  of  the  calcare-j^^.^ji-t^jn  ^^jj^ 
.  .sits,  which  are  formed  alu^^j  ction  Wxlble 
iposed  of  their  remains.    '|^|,,  ^i  „f  ^^^.^    i„, 
T'  bundance  in  that  middl^^  r'jlia,/1n?  made 

josiis  called  muschelkalk,  ^j  J  h^ond-du.-^t 
Minary    prosperity,    crii,.^,    .t  e^r,an«,^i  to 
says,  to  liave  gotton  lhe..r^.,„;;:^(,„v  pos>ible 
existence.      As  they   »Pit  ba^*  drilled  a  s.iies 
he  species  become  rarer.  „„  engraver  with  the 
individuals.    At  one  tir|.iy     ^o.  The  ilrlvlug- 
.1  alone  existed  at  the  p;  j^..^^.^^  ^^  ^^^^^^^  ^^^^ 
•  made  In  the  deep-se 


Acucsr  I,  1S»4.) 


SCIENCE. 


105 


Jl 
p. 

of 


It)  f  i!ii»  idea.     Cirtafn  forms  of 

CTi  ;-,  D*'Mmcriniis,  atnJ  Halhycri- 

ii<  t  il«'pt)i9»  uiiil  fonu  iu  our  seuu 

411.  •  pariiifd  colonies. 

u<-^  t'i  iVnUrHnus,  r  genus  largely 

llie  Ui\%  fthil  oolitp,  ffo-s  bronght.  in 

wtlnlnUf'  to   Paris,   un*l  de«crlbe(l    by 

Al  Ninik*  Inlervala  nire  s|H'cimens  from 

t  liave  been  5een.     On  ihe  '2Ut  of 

J»^ffnF?ya,  while  dredging  from  Uk- 

I    a  •If^pih   of  iv>(*  Ibonsand   inftr^s.  In 

' '  42',  Jatltiifle  l*'^  4.'V,  procured   n  score 

It  would  seem  as  if   I  heir  exc<'llent 

Aen'utloii    would    prove    whether   they 

■  d.     Tlirtni»o(i,  who  *l«di«:d   them, 

iiiininl  iivefl  slis^blly  .iitnohed  to  the 

■  ikiiii;iiiij;  At  will  its  abode,  mid  swimming 

of  it»  fefttliory  arra«.     t>ti  the  TnliMuan, 

t*"  twice  dropped  to  depths  t>ccuplfd  by 

inue;   and  we  decided,  conln^ry  to  the 

'   n.    that   these  nnlmnU   live  tirnily 

i^fti'd-curvlng  tendrlU,  which  grow 

■       ■     '  Tlie   nid.     These  hooks, 

*-  to  the  boltuni,  and  can 

I'W^d  to  show  In  our  plate  the  char- 
.  .r...,.,ui  of  iliti  sea  nil  which  Pentaeriuus 
llTCft.  A*  tt  mnn  abowit  b>  the  dredging  made  oppoi^ile 
^t^x^f.,-*  ,.  »^l^f.^  bundred  metres,  rpulacrinns 
VT  ;    tn    (KUisiderable  numbrrs  covers 

1)  ■'   "  kind  of  living  meadow,  from 

11  ■  ;is.      The  rocky  ;^ound  was 

0'  il    corals,    resi'mbling  flowers 

^1  '  ued:  and  in  the  midst  of  this  liv- 

t!  1     hUhprio    uiiknowii    cru&tuceans 

,!  »  A.  M.  Kdw.  I  whose  carapxx-  w;i» 

iTi .._  liue  spinel.     AcUnometra  (crimdds 


pp 
fii 
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widch  become  detached  from  their  rml«  sfier  full 
growth )  were  floating  in  the  water,  or  fastened  tbem- 
Felves  for  Bbort  intervals  by  their  tendrils  to  the 
branchci  of  the  Mopscns.  Pentacrinns  and  Acti- 
nornetia  wei'e  of  a  1>enutlful  gms&gn^en,  the  Mopsean 
of  au  orange  color,  (he  corals  of  a  drep  Ttolet,  and 
Ibe  crustaceans  of  a  niollier-of-pearl  wblleness.  Tills 
profusion  of  life,  and  this  prodigality  of  coloif,  at 
tifieen  hundred  mi-ires  Itclow  ilic  surface,  certainly 
form  two  of  The  mo«t  wonderful  facts  which  have 
been  reftpivfil  tor  Ihe  naturalist  to  discover. 

In  18*.^7  Thomson  found  attached  to  Comatulas 
(free  crinoids  with  no  attaching  rod)  a  Pentacrlnua 
of  small  size,  which  he  described  under  the  name  of 
Pentacrinus  europaeus.  This  animal  »eonied  lo 
possess,  in  all  the  details  of  its  structure,  the  chaf' 
acierislios  of  the  fossil  Encrintiji  and  of  the  modern 
Pentacrinus.  Ten  years  later  Mr.  Thomson,  when 
ag.iin  examining  a  small  crlnoid,  whs  uiucli  nstnii* 
f?hed  to  see  it  tuddenly  abandon  ii;*  rod,  and  besin  to 
swim  with  its  arms  for  some  time,  and  (hen  to  i*q- 
attach  itself  by  Its  tendrils.  Continuing  hlA  studies, 
he  saw  the  arms,  orlgtually  branched  at  (be  summit, 
gradually  assume  the  character  of  the  »rms  of  Coma- 
tula;  and  he  was  gradually  brought  lo  the  knowledge 
tliat  Pentacrinus  europaeus  was  only  a  young  (  oma- 
tulA. 

Comatulas  arc  numerous  at  certain  points  on  our 
coast,  where  they  arc  found,  aeeorUing  lo  their  age, 
gracefully  clinging  among  the  soa-wraok,  or  sbeltcred 
under  the  pebbles  accumulateil  on  the  reef*.  Sev- 
eral lpeclf«  de>cend  to  a  ronsiderable depths  one  bttiig 
found  abundantly  at  twelve  hundred  metres.  At 
some  places  we  saw  Comatulas  existing  by  thousands, 
and  represenling  almost  exclusively  the  animal  life 
of  tbe  locjility. 
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St«>Terk  sisdcniy  of  Mieooei. 


—  Mr.  U.  F. 

iiki-i.  .  .r   III)  :.• 


Kun;:  read  a  paper  on  a  newpro- 

li.i   'iin  engraving,  in  which  he 

•  nee  in  (he dental  chair. 

iijit  the  machine  u.vd  in 

ibo  proper  one  for  engravliig 

Hilar  to  cameos  and  intaglios. 

.It  present  n*cd,  the  tool  re- 

-hafl,  to  which  are  attachcil 

lud  sha|ie;  the  Italians  and 

lead,  while  Ihe  Enulisli  niitke 

-  h  N  simply  fa>tene<I  in  by  the 

A  set  of  khjIs  or  drills  4itten 

'•].     Mr.  Kon/.  exhjbittfd  the 

-nt:il  engine,  which  i»  some- 

hlnes  in  uEe,  and  may 

.  ing-»heol  eleven  inches 

■■'   by  a  fo4it-trcadle:  and 

tinveyed,  by  means  of  u 


cord  of  fibre  or  thin  leather,  to  a  pulley-head.  To  ibis 
is  hinged  a  pivot-nid.  extending  from  it  ha  a  flexible 
ami,  which  conveys  the  power  to  the  (Irill  ihrongh 
a  steel  or  iron  head-piece.  The  nuiin  advantage  lies 
in  the  revolving-point  being  allowed  so  much  free- 
dom of  motion  by  the  rtexible  wire  arm,  thai  it  cili 
l>e  placed  In  any  poslihui  desired,  and  held  f^  ^^  / 
pfisUIOD  on  iho  work  instead  of  the  woikjjgjpijjjj'yt 
on    it.      Any   revtdving-(onl  that  can  b*  /at 

will  on  the  work,  in  any  desired  posilio^crtaln /the 
desired  result;  and  this  cm  be  attained  f'i'^n  yFxible 
ilrlver,  as  in  this  machine.  It  it  ight  <t '-'f  •"rei,  be 
improved,  l*^.  The  jMjinia  or  drills  >7y»(".  Ae  made 
of  softer  iron,  to  hohl  the  particles  of  =3  'Mmon^l-du^t 
more  readily.  2'-\  The  tool  should  ^^WAWp'iX  to 
work  more  ^te-idlty,  and  thu^  overtom**  any  puii^lble 
jar  tn  Very  fine  work,  Htthougii  it  ha^  <lrtlli*d  h  t-i'iies 
of  hoi«8  in  a  metal  plate,  which  no  engi-aver  with  the 
old  lathe  could  place  mtire  closely  3''.  The  driving- 
wheel  should  be  heavier  and  larger,  to  attain  mure 
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power  and  a  greater  rate  of  speed.     4*'.  The  wiu^el 
Bud  treadle  Bbouid  be  placed  under  a  bencb,  and  the 


work,  a  diamond-pointed  lofd,  the  diAnintid  being  th« 

amurphoiH  carbonado.  Thi»  would  in  :4ll  K*«[»ect8  be 
a  miniature  rock-drUl.  Mr.  Kunx 
had  no  doubl  tbat  ulUi  thlB  t<iol, 
the  diamond  being  properly  socnretl. 
any  stone  ^jfrerihtin  diamond  could 
he  oii^riived  niiirh  innre  n^aidily  llian 
with  miy  known  drill;  and  that  for 
en^iAi'ing  on  diamond  It  conid  alsf) 
l>os^lbly  he  used,  ftinor  the  araur- 
]ihous  diamond  is  i-tf^ily  hnrderthan 
thu  crystalline  form  of  ibia  mineral. 
As  engraving  on  tlds  gem  bos  Imwd 
much  more  in  rogue  of  late  tlian 
ever  before,  il4  use  in  thi*  Held,  also, 
would  ite  requii*ed.  It  could  at  least 
make  the  round  furrows  such  aa  in 
ancient  limes  were  made  by  the  bow- 
drill,  and  aflcrwanl  by  the  diamond 
or  emery-stone  point,  and  then  jvoU 
i^hcd  out  hy  the  Hner  particles  of 
these  niiiicnils.  One  great  advan- 
tage of  this  method  Is,  that  the  very 
pulsation,  as  it  were,  of  the  artist, 
will  be  conveyed  to  the  drill,  ihut 
imparting  to  the  stono  whatcrer 
artistie  feeling  he  may  (toftscss,  in- 
stead of  the  mechanical,  unarti»llc 
elTeol  50  comTt»on  with  the  work  of 
the  old  machine.  By  this  method, 
should  it  be  given  a  fair  tiial,  not 
only  will  the  style  of  work  bo  lik««ly 
to  be  greatly  improved,  but  a  ra- 
pidity of  execuiion  will  be  attained 
iliat  lias  never  heen  accomplished 
by  tlie  old  lathe-macitinc,  even  by 
the  best  workmen.  Who  would 
think  of  a  sculptur  holding  the 
statue  against  ihc  chisel,  or  of  a 
violinist  ruhhing  the  how  with  the 
violin?  And  yet  the  prtsi'nl  mode 
of  engraving  is  quite  correctly  illus- 
trated in  these  apparently  extreme 
examples.  The  mnveyance  of  the 
j>ulj)alioM  through  sucli  a  miichlne 
as  this  is  really  the  same  jia  the  in- 
spiration which  a  musiciau  or  an 
artist  conveys  to  his  instrument, 
hi»  bntsh,  or  pencil:  it  is  what  he 

feeU :  and  the  graver  cannot  convey  tills  pulsation 

with  the  old  Intlie. 


nrC   WBITB   DB1 
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flexihle  arm  passed  through  Us  centre,  in  front  of  the 
workman.  A  machine  of  this  kind  might  l>e  uaed 
for  all  rough  grindlng-out ;  or,  for  aomu  of  the  fine 


NOTES  AND  NEWS, 

la  tl»e  article  in  our  number  of  last  week,  on  the 
orgauUalion  of  an  inlcniational  Bcicnlillc  a^suclatlon, 
no  sufficiently  distinct  reference  was  made  to  the  com- 
inillee  nppointeii  hy  the  American  association.  Dr. 
Minut  has  called  otir  attention  to  the  omission,  which 
we  endeavor  to  make  gooil  hy  the  following  *tal^menL 
The  cummltlee  referred  to  was  appointed  in  IhSi  ai 
the  Montreal  meeting  of  the  American  assoclalton 
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tit  of  sdonce,  "  to  confer  wUli  coiti- 
i«sr>ciAiious  for  the  advancemeDt 
:<-e  to  an  inlematioual  conveu- 
iiions."  The  conimitlee  coii- 
nf  Dr.  I.  hurry  liutit,  Mr.  Alexander  Agasslz, 
and  Trofcsvor  Simon  Ncwcomb.  If  the  DrltUh  ai- 
*ocU:l(p»  revpomls,  as  lia&  been  suggested,  by  also 
appuiutlnix  a  con)iuilti*«»  the  official  channels  for 
iniciT:banj;e  of  opinion  Iwtwceu  the  two  naU'onal 
le-i  vil)  he  satuibly  eiiUblished  on  both  sides.  We 
•re  unable  to  make  any  autburised  statement  ati  to 
»Lal  the  Aiiit'ricftrt  roinuiittee  baa  done  or  pntposes, 
but  it»  memtR*nhip  juiiifieit  the  conviction  thai  it  h 
capable  of  efflcieiit  action,  wisely  plannetl.  We  shall 
await  ih«-ir  report  with  Interest. 

—  The  circular  of  the  Philadelphia  local  commit- 
ter .announces  that  the  local  and  general  secretaries 
of  111**  American  H.$«<.>i:iatioii  will  liave  their  offices  in 
the  library  "f  Horticultural  hall.  The  poat-ottice 
vUl  be  in  the  Academy  of  mu^ic.  where  letters  bear- 
Io$  the  Initials  A,  A.  A.  S.  will  he  delivered. 

In  »eclion  B,  physicv  electricity  will  undoubtedly 
br  a  promln«nt  subject  of  discussion.  In  con^tc- 
quvnci?  of  the  provi-ion  of  congress  for  the  appoint- 
t,  by  the  President  of  the  United  States,  of  a 
tlAc  conimlasiun  to  conduct  a  national  coiifer- 
of  KleetrlciauB  and  lnre5>ii;gatiou8  related  to  the 
latrrn&iional  eiocirlcol  exhibition,  it  is  probable  that 
off'  rencci  of  clectrloians  will  be  held  imuie- 

di..  ihe   tnceiing  of  the  association,  so  as 

tri  .iiiovv  .-III  viditing  scientific  men  lmeresi»1  iu  this 
department,  to  partii^ipnte. 

Tti«  prefidenl  of  section  E,  geology,  suggests  that 
the  following  nnler  be  o>>!«crved  in  tUe  reading  of 
pa(ier»:  1**.  Geu^jraphy  and  Blialii^rHphic  (iK>st-ar- 
cltMMUi)  geology;  2*.  Geology  of  crystalline  rocks;  li^. 


ind  litholoffy ;  4*'.  Paleontology ;  o".  Qua- 

'  ;;y;  (J°.  Miscellaneous.     A«i  a  large  nura- 

I  jmixra  U  oitpected,  it  is  suggested  that  special 

lie  as»ipied  to  the  above  topics  in  the  order 

'!  '   '  vubject  of  crystalline  rocks  will  fonu  a 

"f  dIscuAsion.     The  presence  of  a  num- 

1  geologlsta  will  aild  unusual  interest  to 

Special  geological  excursions  will  bo 

i^lacesof  interest  in  ihfr  vicinity. 

-•>d  til  etlect  an  organization  in  secth   ?*>'^ 

,  under  t.i>e  title  of  the  Kub-section  i  .^v 

All  chemists  interested  ^ 


II. 
< 

a.- 

a- 

fifcnlto  «U*nd  this  convention  of  agricultural  chc^^-^V%ii;  prof.  E.  J.  Uouston,  Philadelpbl.i;  Prof.  C.  A. 

"  "*  >ung,  Princeton;  Dr.  W.  H.  Wahl,  PhiUiielphia. 

Ik!^-  «*iii  nl*o  mc-l  during^he  week,  and  all  ir^^*\y— Some  weeks  ajjo  a  plan  for  bringing  certain  suh- 
%  ,,.j  ill  promoting  this  onlerj>riae  are   ^^"^^  jficts  for  debate  before  the  chemical  section  of  tbe 


All  botanical  members  are  requested  to  call  at  the 
Academy  of  natural  sciences  as  soon  as  prftcticable 
after  arrival,  and  register:  this  will  constitute  them 
members  of  tbe  American  botanical  club  of  the 
association,  which  was  instituted  at  the  Minneapolis 
meeting,  and  entitle  them  to  the  privileges  of  the 
same.  Special  excui-sions  will  be  organized  to  the 
Bartrani  ganlens,  the  pine  barrens  of  Xew  Jersey, 
and  other  localities  of  botanical  interest. 

It  is  expected  that  an  effort  will  be  made  toward 
the  formation  of  a  sub-section  on  meteorology. 

The  proposed  organization  of  an  International 
scientific  association  will  be  brought  forward  for  dis- 
cussion. It  is  hoped  that  the  British  association 
also  will  take  some  action  during  its  Sfssion  at  Mon- 
ireal,  to  enable  it  to  unite  with  the  American  asso- 
ciation in  a  common  effort  to  found  such  a  congress. 
Those  who  are  interested  in  the  undertaking,  who 
can  make  any  suggestions  or  desire  information  as  to 
the  plans  formed,  are  invited  by  the  local  committee 
to  communicate  witli  Ur.  Charles  S.  Minot,  No.  25 
Mount  Vernon  Street,  Boston,  JIass.,  who,  in  accord- 
Huce  with  the  wish  of  the  permanent  f^ecretary,  has 
assumed  charge  of  the  correspondenee  relating  to  this 
matter.  In  this  connection  ii  is  worthy  of  note  that 
the  local  committee  has  sent  Invitatiims  i<i  more 
than  two  hundred  foreign  societies,  inviting  them  to 
send  representatives  to  Philadclpiila.  A  numlier 
have  accepted;  and  this  Increase  in  the  number  of 
foreign  scientific  men  will  adil  to  the  Importance  of 
the  movement.  Among  the  American  societies 
which  will  meet  simultaneously  in  Philadelphia  are 
the  American  institute  of  minin;;  engint^ers,  the 
American  Institute  of  ele<'trlcal  engineers  the  Penn- 
sylvania state  agricultural  society,  the  Agas&iz  asso- 
ciation, and  the  Association  of  collegiate  alumnae. 
For  all  business  concerning  pa)>ers,  membership,  etc., 
addre^ns  F.  W.  Putnam.  Hotel  Lufayetle,  after  Aug. 
2t.);  and  for  all  local  business,  transportation,  and 
rooms,  address  local  secretaries,  H.  C.  Lewis  and  E. 
J.  Nolau,  at  the  Academy  of  natural  sciences. 

—  The  President  has  selected  the  following  as  mem- 
bers of  the  electrical  commission  to  conduct  experi- 
ments on  the  occa>ion  of  the  cxhihliion  at  the  tVanklin 
institute:  Prof.  H.  A.  Rowland.  Ballimor*';  Professor 
John  Trowbridge,  rambridge;  Prof.  G.  F.  Barker, 
I'hiladclphia;  Prof .  K.  A.  FUk.  San  Francisco;  Prof. 


dirmistry.     .-vn  m.^msta  iiiien«si*:ii  '    ^v;m.  B.  Snvder,  Philadelphia;  Pi-of.  J.  Willard  Uibbs. 
n  uf  the  science  to  agriculture  arc  P    v\  y^.^  Haven;  Pr..fe-:»sor  Simon  Neac.mb,  Wa^hihii- 


Istt.   to  be  held    Momlay  evening,  Sept.   10.     'Ii\\  _^ 
Afvochitluu  of  the  Atupriran  journal  of  (tf)riruUu  -^^ 


•1. 


K^^' 


rts  have  been  m*»le  to  render  the  m 
\u^:  _  :i'»n  D.  mechanical  science,  of  unusual 
laportADcc,  Invitations  having  Iwen  sent  to  a  Urge 
numb.'!  xf  si'^rlilisu  and  mechanical  and  englneer- 
li.  [iUi.     Papers  are  expected  on 

tij.  .  Til  bars,  flat  surfaces,  screws. 

cu.    K(tom  will  be  provided  for  the  erection  of  appa- 
ntiw. 


Anferican  association  for  the  advancement  of  science. 
at  Its  approaching  meeting  In  Pltila^lelphin.  was  con- 
sidered by  the  fellows  of  section  C,  and  lias  resulted 
in  the  following  selecllnn:  1°.  To  what  extent  is  the 
hypothesis  of  '  valence  '  or  *  atomicity  '  of  value  in 
explaining  chemical  reactions?  2°.  Wlnit  is  the  best 
Inillalory  course  of  work  for  students  entering  upon 
laboratory  practice,  and  what  are  the  best  melh^Njs 
of  Uhutrating  chemical  lecture*?    Tlieke  subjects,  it 


108 


SCIENCE, 


[Yoi^  rV.,  Ko.  78. 


approved  by  the  standing  committee,  will  be  offered 
for  public  discussion  in  the  sectional  meetings  at  such 
time  as  the  committee  may  determine,  probably  un 
Monday  and  Tuesday,  Sept.  8  and  U.  In  a<ldition  to 
the  alMjve.  lli©  following  subjects  have  been  carefully 
considered  by  some  of  the  members,  and  papers  or 
discussions  on  them  may  be  expected,  if  the  commit- 
tee are  able  to  arrange  for  them  up<m  the  daily  pro- 
grammes: Fermentation;  Adulteration  of  food  and 
drugs;  Thermo-chemistry  and  chemical  theory. 

—  With  a  view  of  more  generally  disseminating 
the  results  of  scientific  investigation,  and  of  facili- 
tating the  worli  of  the  student  in  natural  history, 
the  following  membois  and  officers  of  the  Academy  of 
natural  sciences,  Philadelphia,  have  associated  them- 
selves  into  a  bureau  of  scientific  information,  whose 
function  shall  be  the  imparting,  tlirough  correspond- 
ence, of  precise  and  definite  information  bearing  njwn 
the  different  branches  of  the  natural  sciences.  It  is 
believed  by  them,  that,  through  an  organization  of  this 
kind,  considerable  assistance  can  be  rendered  to  those 
who,  by  the  nature  of  their  surroundings,  are  pre- 
cluded from  the  advantages  to  i>e  derived  from 
museums  and  libraries.  As  the  organization  is  of  a 
purely  voluntary  character,  it  is  to  be  hoped  that  no 
unnecessary  burden  will  be  imposed  upou  its  mem- 
bers by  communications  of  an  essentially  trivial 
nature.  AUcorrespcmdence  must.be  accompanied  by 
a  return  stamp  (two  cent),  aiid  may  be  addressed  to 
the  following:  Joseph  Leidy,M.D.,  Mycetozoa,  Rhiz- 
opoda,  Kntozoa,  Vertebrate  paleontology  ;  Edward 
Potts,  Pond  life,  Fresh-water  sponges,  and  Bryozoa; 
George  W.  Tryon,  jun.,  Conchology ;  Benjamin 
Sharp,  M.0.,  Worms,  Annelids,  Histology  ;  G.  H. 
Horn,  M.I).,  Xorth-Anierican  Coleoptera  ;  II.  C,  ilc- 
Cook,  D.D.,  Ants.  Spiders,  Insect  arcliit**eturc  :  Hen- 
ry Skinner,  M.I).,  N<irth -American  moths  ;  Kufcene 
M.  Aaron,  Diurnal  Lepidoptera;  W.  N.  Lockington, 
Echinoderms,  Fishes;  Spencer  Trotter,  5[.D.,  North- 
American  ornithology ;  Thomas  Meehan,  Exotic 
and  cultivated  plants  ;  .1.  U.  Kedfield,  Ferns  and 
North- American  phanerogamic  plants  ;  J.  T.  Rotli- 
rock.  Vegetable  physiology;  F.  I.amson  Scribner, 
Grasses  ;  II.  Carvill  Lewis,  Mineralogy,  Glacial  and 
stratigruphical  geology;  Angelo  Ueilprin,  Inverte- 
brate paletrtitology,  Pliysiogra]»hy,  Dynamical  geol- 
ogy; D.  G.  Brinton.  M.D.,  Ethnology,  Anieriean 
linguistics,  ami  Arolieology;  Harrison  Allen.  31.1)., 
Teratology;  J.  (iibbons  Hunt,  M.D.,  Microscopical 
technology  ;  E.  J.  Nolan,  M.D.,  Bibliography  of  nat- 
ural history;  Professor  Harrison  Allen,  chairman; 
Professor  Angelo  Heilprin,  .«iecretary.  It  is  to  be 
clearly  understood  that  the  scope  of  the  organization 
does  not  embrace  considerations  of  a  puix'ly  profes- 
sional character,  such  as  mineral  or  chemical  analy- 
ses, nor  the  determination  of  collections,  except  by 
special  agreement.  Departments  not  represented  in 
the  aljovo  titles  will  be  filled  as  early  as  practicable: 
corresptuidence  jwrtaining  1o  such  sliould  be  ad- 
dressed to  the  secretary.  In  all  other  departments 
the  respondents  may  Iw^  adtlressed  directly,  care  of  the 
Bureau  of  scientific  information,  Academy  of  natu- 
ral sciences. 


—  Lieut.  A.  R.  Gordon  of  the  royal  uftvy,  superin- 
tendent of  the  Canadian  meteorological  service,  sailed 
from  Halifax,  June  22,  in  the  steamer  Neptune,  with 
a  party  of  observers,  to  establish  stations  along  the 
Hudson's  Strait.  The  crew,  with  the  explorers,  will 
in  all  number  fifty-five  men.  The  expedition  will  first 
call  at  Nain,  on  the  Labrador  coast,  and  finally  at 
Ramah,  the  northernmost  station  on  the  Atlantic 
coast,  and  but  a  few  hundred  miles  south  of  Cape 
Cbudleigh,  at  the  entrance  to  the  strait.  Eskimo 
interpreters  will  be  engaged  at  one  or  more  of  these 
Labrador  stations.  Seven  stations  in  the  strait  will 
be  established,  as  follows:  No.  1,  at  Cape  Chudleigh, 
at  the  south-east  entrance  of  the  strait;  Ko.  2,  on 
Resolution  Islaiul,  at  the  north-east  entrance  of  the 
strait,  and  about  forty-five  miles  across  from  No.  7 
station ;  Ko.  S,  at  Cape  Hope,  or  on  the  south  side  of 
about  the  centre  of  tlie  strait,  and  at>out  two  hundred 
and  fifty  miles  from  stations  1  and  2;  No.  4,  di- 
rectly north  of  No.  8,  on  the  Upper  Savages  Islands; 
Ko.  5,  on  the  south-east  end  of  Nottingham  Island, 
and  about  two  hundred  miles  from  No.  4;  No.  6,  on 
the  south  side  of  Mansfield  Island,  and  a  hundred 
and  fifty  miles  from  No.  ."5;  Ko.  7,  at  Fort  Churchill, 
four  hundred  and  sixty  miles  from  No.  0. 

—  By  order  of  the  secretary  of  the  navy,  a  board, 
consisting  of  Commodore  Luce,  Capt.  Sampson,  and 
Commander  Goodrich,  lias  reported  upon  the  estab- 
lishing of  a  post-graduate  course,  or  school  of  appli- 
cation, for  ofltcers  of  the  navy.  It  recommeuds 
that  the  leading  subjects  of  the  course  should  be 
the  *  science  and  art  of  war,'  and  *  Law  and  history.' 
Subsidiary  to  these,  instruction  will  he  given  in  ord- 
nance, torpedoes,  and  hydrography.  These  latter 
courses  will  consist  partly  of  instruction  in  the  higher 
matliematics  and  the  pliysical  sciences,  and  partly  of 
practice  at  the  Washington  navy  arsenal  an<I  experi- 
mental battery  and  the  Newport  torpedo  station. 

Only  oflicers  of  and  above  the  rank  of  lieutenant 
are  to  be  allowed  to  take  tlie  courses.  In  the  two 
main  branches  the  students  arc  to  come  to  the  school, 
and  the  subjects  are  to  be  taught  by  eminent  special- 
ists. For  tlie  instruction  in  science,  the  students 
must  go  to  the  instructors,  wherever  such  and  the 
necessary  lal)oratories  are  to  be  f(»und.  For  this  and 
other  reasons,  the  board  recommends  Newp<»rt  for  the 
site  of  the  school,  that  the  students  in  science  may 
avail  themselves  of  the  facilities  about  Boston. 

—  The  Detroit  Free  prens  reports  a  fall  of  a  light 
dust  on  Lake  Michigan  on  June  VL  The  dust  covered 
the  ground  about  Wangoshance  lighthouse  to  the 
depth  of  an  inch. 

—  Tlie  paper  promised  by  Professor  Bonney  for  the 
Montreal  meeting  of  the  British  association  will  be 
on  the  archaean  rocks  of  Britain,  and  not  on  the 
archaean  rocks  of  Canada. 

—  The  director  of  the  meteoroloixical  observatory 
of  Turin,  Father  Deiiza,  is  organizing  observations 
on  board  the  Godard  captive  balloon',  wliich  ascends 
to  an  altitude  of  two  liuiidretl  to  three  hundred  me- 
tres at  the  Turin  exhibition. 
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COMMENT  ASD  CRITICISM, 

Artcorotfof  the  appointment  of  the  electrical 
oomxuiflsion  xncnUoned  Inst  week  in  onr  notes,  is 
not  the  manner  in  which  candidates  nre  eclect- 
tx\  for  Ncicnlific  4i|if>uiutmeuts  at  Washington 
wortliy  ofseriouA  consideration?  There  seems 
lo  be  no  scientific  authority  there  who  feels 
entitled  to  come  forward  in  such  coses,  and 
represent  tlie  views  of  soieniifle  men.     If  the 

■tt^re  appoulcd  to,  to  come  forward  them- 
K  the  almost  universal  answer  is,  that  Ihey 
not  feci  ihnt  their  opinions  would  receive 
ous  consideration  at  the  hands  of  the  ap- 
pointing power;  and  that,  if  the  authorities 
rcaUy  care  for  iheir  opinions,  it  is  very  easy 
to  uk  for  them.  But.  unforttinately,  business 
at  tiM  national  capital  is  tiot  arranged  on  any 
ftiii'  ill.     An  appointing  power  is  not  an 

»i;  _  -onage  who  investigates  for  himself, 
bat  tho  occupant  of  a  seat  at  an  otiice-deak, 
waiting  for  people  to  come  forward  and  present 
ihclr  ficws.  This  iiersouuge  does  not  assume 
that  any  one  has  any  views  unless  he  corned 
forwanl  with  thcin,  and  is  not  disposed  to  go 
juoumi  in  search  of  opinions  as  long  as  he 
im8*'lf  plentifully  sui)plied  with  the  arti- 
a«1y-mu.dc,  and  thrust  upon  him.  If 
Mkod  to  oijtain  the  views  of  learned  men,  his 
reply  wouM  l»e  a  general  iiivilalionr  to  all  that 
eU»s  to  come  foiwanl.  Let  the  reader  im- 
ftgino,  ir  he  pleases,  on  '  industry '  or  an  '  inter- 
est '  too  nKKlest  to  address  the  authorities. 


Tbc  bud  effect  of  this  state  of  things  need 
ooi  be  dwelt  u|>on :  the  practical  rpicstion  is, 
boir  It  can  Iw  remedied.  The  only  remedy 
N  to  hove  some  central  scientific  authority, 
in  intiniolc  K^lutions  with  the  administrntion, 
ivaiiy  to  come  forwaal  and  represent  the 
»denUflc  opinion  of  the  country  on  all  occa- 
nicMi*  when   the  interests  of  science   are   in- 


volved.  If  we  had  a  deparlmont  of  science, 
its  head  would  naturally  i>erform  these  Ajhc- 
tions :  in  the  absence  of  this  agency,  and  of 
any  s[>ecial  statutory  ]>rovision,  nothing  can  he 
effectively  done,  unless  our  leading  scientific 
men  will  la}*  aside  modesty,  and  accept  the 
disagreeable  features  of  the  situation.  An 
unotllciul  representative,  on  eonlidcntial  terms 
with  the  leading  members  of  the  administra- 
tion, might  be  nearly  as  effective  as  a  depart- 
ment. But,  mortifying  though  it  may  be,  the 
general  rule  is  that  otllcial  position,  as  the 
I'C.sponsible  head  of  on  establishment  of  some 
kind,  is  necessary  to  enable  any  man  to  com- 
mand any  real  weight. 


A  STRIKING  similarity  may  be  observed  be- 
tween the  bistor}'  of  names  of  individuals 
among  men,  and  the  history  of  scientiflc  names 
given  to  natural  objects.  In  zoiUogy  the  spe- 
cies or  variety  stands  in  the  same  relation  to 
the  naturalist  as  the  imlividual  man  stands  to 
his  fellows.  The  object  of  names  is  in  both 
cases  to  distinguish  absolutely  the  species, 
variety,  or  individual,  from  others  about  it. 
When  men  live  in  comparatively  small  com- 
munities, and  each  individual  loads  a  stationary 
life,  one  name  has  generally  been  found  suf- 
ficient ;  but  in  larger  communities,  or  where  a 
constant  mingling  of  the  people  takes  place 
through  political  commotions  or  increased  fa- 
cility for  travel,  a  necessity  arises  for  binomial 
or  trinomial,  or  even  longer  names. 


Thus  in  England,  in  Saxon  days,  one  name, 
as  a  rule,  snlliced  ;  but  afler  the  conciuest  bi- 
nomial names  were  gradually  adopte<l,  though 
these  had  an  earlier  origin  in  France.  lUnomiul 
nomenclature  answered  until  the  eighteenth 
century,  when  trinomial  names  began  to  \te  in- 
troduced, and  now  prevail.  These  now  are 
ollen  insutlicicut  to  meet  the  wants  of  modern 
man,  to  dlstin^^uish  him  as  an  individual,  to 
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enable  him  to  receive  his  telegrams  and  letters 
when  in  the  midst  of  such  centres  of  population 
as  Ix>ndon,  Paris,  Berlin,  or  New  York ;  and 
thus  the  evolution  of  the  four  and  five  divided 
polynomial  names  is  actually  occurring,  which, 
before  another  half-century,  will  doubtless  be 
as  common  as  trinomial  names  are  to-day.  In 
the  United  States  the  changes  have  taken  place 
more  slowly  than  in  England,  and  in  that  coun- 
try less  rapidly  than  in  Germany  and  France. 
In  America  the  trinomial  system  began  to  be 
adopted  about  the  middle  of  the  eighteenth 
century,  but  did  not  acquire  prominence  until 
well  into  tlie  first  quarter  of  the  present  century. 
In  these  remarks  regard  is  paid  to  the  mass  of 
the  people ;  for  the  nobility,  and  in  some  re- 
gions the  pride  of  descent,  have  hastened  or 
modified  the  general  law  of  name  evolution, 
while  even  in  England,  in  some  isolated  dis- 
tricts, one  name  alone  quite  recently  sufficed. 


Turning  to  natural  histor}',  it  can  be  seen 
that  in  mineralogy  and  litholog3'  the  species 
are  comparatively  few,  and  a  single  name  is 
used  ;  although  traces  of  a  binomial  system  can 
be  seen  in  the  latter,  in  such  names  as  (luartz 
porphyry,  olivine  diabase,  hornblende  andesite, 
etc.  Several  attempts,  indeed, have  been  made 
to  introduce  a  binomial  nomenclature  in  miner- 
alogy, but  they  have  always  failed  because 
both  unnecessary  and  unnatural.  In  zoology 
and  botany,  in  the  olden  time,  oue  name  was 
used  ;  but  as  tlicso  sciences  increased  in  exact- 
ness, and  in  the  number  of  their  species,  the 
binomial  system  was  introduced  by  Liun^. 
This  has  answered  tlie  purposes  of  science  for  a 
long  period  ;  but  the  multiplicity  of  the  s}>ecies 
and  varieties  known  has  now  become  greater 
than  the  capabilities  of  that  system,  and  a  poly- 
nomial nomenclature  is  being  surely  evolved, 
ludeed,  triple  and  quadruple  names  are  as  in- 
evitable to  designate  species  and  varieties,  of 
animals  at  least,  as  such  names  have  been 
found  to  be  for  individual  men ;  and  the  wise 
and  philosophic  naturalist  is  undoubtedl}*  the 
one  who  adapts  his  system  to  the  tendency  of 
the  times,  —  the  inevitable. 


Two  modes  seem  available  to  meet  this,  — one 
by  the  use  of  letters  or  numerals ;  and  the  other 
by  the  addition,  to  the  generic  and  specific 
names  now  employed,  of  a  third  or  even  fourth 
name,  to  indicate  the  variet3'  and  sub-variety  so 
far  as  need  be.  The  former  finds  an  example 
in  the  use  of  'sen.,'  'jun.,'  '  Ist,'  *  2d,'  and 
'3d,'  added  to  distinguish  individaals,  and  of 
the  Roman  numerals  affixed  to  the  names  of 
kings.  This  method  is  confessedly  inconven- 
ient and  of  limited  use.  The  second  method 
accords  with  the  custom  of  mankind,  and  would 
never  have  been  adopted  If  it  had  not  been  the 
easiest,  best,  and  most  natural  system  for  man 
and  his  capabilities.  The  trinomial  system  of 
zoolog}'  (genus,  species,  and  varietj')  has  its 
olden  prototype  in  the  Roman  name  system, — 
gens,  family,  and  person ;  or  nomen,  cogno- 
men, and  praenomen,  —  although  the  order  of 
arrangement  differs  ;  e.g.,  Cains  Julius  Caesar, 
Lucius  Cornelius  Scipio.  Names,  for  example, 
like  Tui'dus  fuscescens  salicicola  would  appear, 
fi*om  the  above,  to  be  of  pi-oper  form  ;  but  such 
as  Eutaenia  sirtalis  sirtalis,  or  Heterdon  platy- 
rhiuus  platyrhinus,  are  as  absurd  as  it  would  be 
to  nnme  a  person  John  John  Smith  or  George 
Washington  AVashington.  The  similarity  of 
the  laws  and  methods  of  development  of  nomen- 
clature, both  for  maukiud  in  general  and  for 
the  naturalist,  is  not  remarkable  ;  for  it  merely 
displays  the  mind  of  man  with  its  capabilities 
and  limitations,  acting  on  the  same  problem, 
—  the  separation  of  specials  from  generals. 
The  resemblances  iu  both  cases  have  been  car- 
ried out  so  fully,  that  even  the  organic  chem- 
ists, in  th(?ir  nomenclature,  rival  that  of  the 
highland  Scotchman  in  his  palmiest  days,  and 
flrom  the  same  cause,  —  the  line  of  descent. 


It  is  a  good  sign  that  the  importance  of  the 
explorations  undertaken  by  the  Peabody  mu- 
seum is  acknowledged  by  others  than  those 
in  the  immediate  vicinity  of  Cambridge.  The 
broad  and  national  character  of  the  museum  is 
thus  slowly  meeting  with  appreciation.  When 
we  recall  the  fact  that  this  is  the  only  museum 
in  the  countr>'  founded  and  conducted  for  the 
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•ingle  pur|)0«c  of  tlie  study  of  man.  it  seems 
impossible  ibat  it  should  long  remain  without 
m  tDQcfa  larger  &up|x)rt  fVom  frieuds  of  Ameri- 
mrdieology  and  etlmology.  We  hope  that 
tfiistees  will  l»e  €ucour:iged  in  their  etforts 
lij  A  Urge  increase  to  the  Hub&criptions  for 
American  cxplorntions.  in  addition  to  those 
u>cniiuned  in  our  notes. 


KiTiMipE.vK  naturalists  regard  the  attention 
d  in  this  country  to  economic  entomology, 
the  aid  that  has  been  given  it  liy  various 
states  and  by  Uie  general  government,  as  one 
aign   of  *n   practical   people/     With  all  the 
S|wciaLixatioD  in  instruction  in  Ihe  foreign  uni- 
vrriitio8.  we  an*  not  liwitre  tliut  there  is  more 
than  ono  which  supports   a   professorship  of 
«Dtouolog\'.     This  is  Oxford,  where  the  ven- 
erable  Professor  AVestwood  honors  the   Hopt- 
fintmbttion.      In    tins   country,    Har\*ani   and 
t'oniell   each  have  their  full  professorship  of 
^^'  <  ;  and  to  the  latter  a  summer  school, 

^^k-  ■  lii^^  reference  to  agricultural  ento- 

^^h>log3%  lus  vovr  bern  attached.  This  seems 
^K>re  appropriate  than  many  of  the  summer 
acbooU  DOW  HO  much  in  vogue,  inasmuch  as 
ihe  objects  of  study  are  at  this  season  in  the 
hvigbt  of  Lhoir  investigations  into  the  power 
of  crops  to  sustain  iusiH.'t-lifu.  To  further  the 
iat«frslfl  of  the  school,  the  trustees  of  t'ornell 
unirerMty  have  relievtMl  Professor  Comstock 
of  bs«  datics  during  the  winter  semetfter;  and 
an  unnsually  goo*l  oi)portunity  is  thus  aIfowle<l 
(o  teachers,  aa  well  as  others,  to  familiarize 
tiiemseWes  witii  the  principles  of  tliis  branch 
of  economic  science. 


lETTE/iS   TO   THE  EDITOR. 

«,%  Arvvt^MMtTnUt  or*  rttp^t*led  to  b«  a»  hritf  a*  poMMibU. 
n*  1  ib v**  i*4mf  u  tnaUcoM*  rcfuintias  proof  o/ good /aith. 

United  8tatei  geologiBts,  and  the  propy- 
lite  quefttlou. 

•wor  lif   Lho  reeuut  publications  of  the 

„  -xl   iurvcy   Inmrrt'ctly  stat4jA  that  Dr. 

givr*  HosenbuBch  cn-dit  for  his  prior 

vlow  ihfti  propyllie  is  a  imHliiicailon 

•■tf-r.  iv,  y.  t;7),  for  lleokdr  does  so 

■.  at  the  Comaiock  li)de;'  but 

Iiavc  stated  that  Wadsworth 


was  the  first  American  to  adrooate  this  relation  of 

firopyliie  and  andesil**.  which  he  did  in  a  paper  pub- 
ished  befon.'  that  of  Ri^senbuacli.  In  Wadsworth's 
paper  it  wa^  remarked,  that  Itia  niiproscopic  fltiidles 
of  tlie  Wiwhoe  and  other  western  propylites,  collected 
>>y  Klchthofen  and  the  Fortieth  parallel  exploration, 
had  led  him  to  conclode  of  tliese  tvpical  propylltic 
Mcks,  tliat  *' the  propyli!e«i  are  all  atter<*d  andesitcs, 
with  whicli  upecies  their  chemical  coniposition  agrees; 
and  tliat  Ehodiagnofiiic  diMtinelionfi  that  Profe!4Sor  Zir- 
kel  hn£  placed  between  thcandesitett  and  propylites  did 
not  hold  gO(Mi,  even  in  tlir  specimens  that  he  described, 
Its  would  have  been  readily  seen,  had  he  i{lven  com- 
plete deacription*  instead  of  the  very  imperfect  and 
often  inaccurate  ones  that  have  been  publlslied. 
The  ilisrinction  between  these  rocks  Is  simply  In  the 
degree  of  alteration;  and  they  pass  directly  into  each 
other." ' 

Now,  although  Messi's.  f^eorge  F.  Becker  and  Arnold 
Hajy;ue  arc  fnlly  known  to  have  knowledge  of  this 
publication,  they  not  only  ignore  coniplvt«?Iy  the 
priority  of  Wadsworth.  hut  also  wn*  language  which 
would  cause  any  iead>^r  not  conversant  with  the 
subject  to  believe  that  Becker  was  the  first  American 
to  oppose  the  species  propyllte. 

In  connection  with  a  professed  history  of  the  dis- 
cussion of  the  Washoe  rocks,  liecker  aiate«,  "  Baron 
von  Richtliofen  based  the  independence  of  the  new 
rack  propylite  largely  upon  the  occurrences  in  the 
WoHfioe  dlAlrict.  Later  investigators  in  the  same 
field,  without  exception,  have  adopted  his  views. 
Professor  Zirkel's  cliaracierizalions  of  the  mlcrosc(»p- 
ical  peculiarities  of  propylite  were  also  founded 
chiefly  on  the  Washot  oecurreuce.  Though  ai  the 
beginning  of  the  present  investigation  [April,  li^SO]  I 
was  fully  persuaded  of  the  indejiendencc  of  propy- 
lite, I  subsequently  found  reason  to  doubt  it;  hut  to 
prove  a  negative  is  nou^riouiily  dithcult,  and  the  great 
authorily  of  my  predecessors  made  the  task  still  more 
onerous.''^ 

Mr.  Hacue  writes,  "  Hecenlly  Mr.  George  F.  Becker, 
in  liis  work  on  the  Washoe  district,  made  a  thorough 
investigation  of  the  so-culled  propylite.  and  as  a  result 
denied  the  indej>endence  of  ilie  rock-speri<»s.  ,  .  ,  We 
quite  .Hgree  with  tiim.  so  far  a»  the  non-existence  of 
propylite  as  a  distinct  rock-apecics  in  the  Great  Basin 
IS  concerned."" 

Any  one  who  la  conversant  with  the  storm  Wads- 
worth's  before-mentioned  paper  uf  18'!'  excited  will 
have  no  ditticully  in  undorstauding  why  it  {•>  that 
these  and  some  other  gcolngiiKte.  who  are  now  stand- 
ing on  almost  if  not  quite  identical  ground  with  him, 
should  proceed  in  stich  a  manner.* 

M.  E.  WAl»8wonT». 
UuMvra  of  coroparmUvi?  soulofjr, 
Oiuibridife.  Mu«..  July  St. 


S^rarming  insects. 

The  editor  was  sliuhtly  unfortunate  in  his  sugges- 
tion appended  as  a  note  to  tlie  letter  of  Mr.  Abbott 
[Science,  No.  771.  I  have  just  returned  from  f^ke- 
side.  Ottawa  county.  O.,  where  the  plienninenon 
spoken  of  by  Mr.  Abbott  was  witnessed  almost  every 
day  for  more  than  two  weeks.  The  pulsating  swarms 
were,  b*»yond  question,  the  'Canada  soldiers/  a  spe- 
cies of  Ephemera. 

During  the  first  ten  days  of  the  present  month 

I  BhH.  mnt.  cofHp.  kkS/-.  H70,  f.  2W. 

«  l».-o)";fy  nt  Ihf  r..m»l<wk  loje.  \hH2,  p.  32. 

•  .<    .  ■    ,  XKVtl.  IbA. 

•  -  f  tho  HtMiton  •oeUtjr  of  DAtnnI 

histo..'   '  . ,  i?*si,  111.  wo-r*. 
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this  Insect  5warrae<l  In  such  numbers  as  to  cover 
even*  exp<j&ed  surfiice.  and  literally  to  darken  the 
ftlr  to  a  height  of  fifty  to  seveuly-flvu  feet.  Wlien 
the  Epheiuerae  emerge  from  the  wnter,  th*f\T  flight 
is  weuk  Mid  uucertftin.  lustinct  teaches  ibera  that 
they  are  carryiiig  an  extra  armor,  and  they  seek  at 
once  the  nearest  support  as  a  place  on  which  to 
moult.  At  Buch  times  these  insects  are  as  easily  dis- 
turbed a3  a  swarm  of  bees.  A  gust  of  wind  fnnu  an 
unexpected  nuarler.  i^lvins  a  sliglit  r^istle  to  the 
leaves,  will  often  cause  them  to  rise  in  clouils  from 
each  branch.  This  motion  seems  a  circling  one;  but 
the  appearance  is  probably  due  to  the  fact  that  many 
of  the  insects  are  miAing  back  upon  the  brnnches, 
while  others  are  still  ascendlni;.  Xu  otbt-r  insects 
were  at  all  common  along  the  lake  during  this  lime. 
U  maybe  worth  placin*:  on  record  that  that  vener- 
able citizen  Icnown  as  the  oldest  inhabitant  was 
specehlcfls  in  the  presence  of  these  swarming  uiillions. 
His  memory  could  not  recall  another  year  in  which 
the  numbers  were  wurthy  to  be  compared  with  iJiose 
of  1884.  It  will  be  impos>iblc  to  convey  in  words  an 
adequate  conception  of  this  invasion  to  those  who 
have  never  witnessed  any  thing  of  the  kind. 

Xear  the  duck  at  Lakeside  there  is  an  electric 
lamp  suspended  about  twenty  feet  above  the  ground. 
As  might  be  expected,  this  became  an  object  for  at- 
tack as  soon  as  the  current  was  turned  on  in  the 
evening.  On  the  morning  of  July  7  the  layer  of 
dead  injects  covered  an  area  of  not  less  than  tweuly- 
five  square  feel,  and  was  fully  /tlx  inches  deep  imme- 
ditltelj/  undenieath  the  tnntp.  Kelley's  Island,  four 
miles  distant,  appeared  all  the  while  as  if  enveloped 
in  such  a  cloud  of  dust  as  rises  over  a  race-courae. 
On  the  evening  of  July  6  a  wind  comp*»llt'd  the 
Inseeta  to  fly  very  close  to  the  surface  of  the  water, 
and  llieir  numbers  appeared  fully  as  great  as  the 
■nowflakes  of  a  winter's  storm.  During  these  ten 
days  the  Invasion  extended  along  tlie  entire  south- 
ern shore  of  the  lake,  from  Buffalo,  through  Cleve- 
land. Sandusky  City,  and  Toledo,  to  Detroit.  After 
a  raiu-storm  the  water  of  the  lake  was  dense  with 
thpjn  to  a  depth  of  at  least  two  feet.  Along  the 
Iwach  they  were  gathered  in  windrows.  Ah  far  as 
my  observation  goes,  fish  will  not  eat  the  dead  in- 
secls,  but  greedily  devour  living  ones.  The  min- 
nows are  very  expert  at  this  work,  rarely  failing  to 
mnke  a  capture  if  the  insect  has  touehe«i  the  wat<^r. 

According  to  Packard,  all  the  Ephmeridae  pair 
while  on  tlie  upper  surface  of  the  water.  This  is  not 
strictly  correct,  tor  any  afternoon  one  could  see  thou- 
sands of  couples  6yingin  tlie  air  and  at  elevations 
ns  great  aa  fifty  feet.  Wlien  this  took  place  over  the 
water,  the  couple  almost  invariably  fell  into  the  lake, 
and  was  devoured  by  the  fishes.  Is  nature  produ- 
cing a  stronger-winged  variety  ? 

Edward  T.  Nelson. 

Ohio  Wi'slcyon  untvonlly. 
Ueliwnrc,  O.,  July  3S. 

[The  phenomena  seen  by  Professor  Nelson,  as  de- 
scribed by  him,  appear  to  be  dMTerent  from  ihoae  wit- 
nessed by  llev.  atr.  Abbott,  and  in  all  probability 
a  wholly  different  insect  was  concerned.  The  myri- 
ads of  Ephemeridae  mentioned  by  both  writers  have 
been  not  unfrequeutly  witnessed.  A  woodcut  of  a 
street-lamp  in  Cleveland,  swllrmin^  with  Ephemeri- 
dae.  will  be  found  in  Morse's  '  Firnt  b«»ok  of  zo-ilogy.* 
We  have  ourselves  seen,  from  a  long  distance,  wind* 
nnvs  of  their  dead  bodies  .lud  exuviao  along  the 
shore  of  Lake  >Vinnii»eg  for  very  many  miles,  while 
the  water  of  the  lake  was  so  covered  with  them 
that  one  could  not  dip  up  a  cupof  clear  water.  —Ed.] 


Man  and  the  mastodon. 

Having  had  occasion  recently  to  look  over  uun»* 
bers  of  the  Amerlranjtturnal  of  ncUncn  of  forty  year* 
ago,  I  have  met  with  several  uotU'e*^  of  archevluciciU 

interest.    Among  them  is  the  followin:     •    " irio 

on  the  suburban  geolog)'of  Kichmond.  ^'  iiv. 

Ind.,  by  Dr.  John  T.  Plummer,  vol.  v  :  ;,  p. 

302:  — 

WlliU'WIlliT  ChIIIiI,   II 

IttL-limtiud ,  (undj  a .■..     , ^, , 

of  r)l(r-.llm<<«tone,  vtut  niav  Uikcn  out  i»l  Itii*  jfriivol  U-t»  ieet  brlow 
ibe  turfnov,  near  tbtr  iput  wheru  i)iv  tuik  wa«  t^juwA.*' 

This  implement  is  described  as  **  seventeen  Inch** 
long,  rounded  at  one  end,  tapering  towards  tlte  oilier 
extremity."  I  do  not  remember  to  have  seen  any 
reference  to  this  in  recent  works;  but  as  Dr.  Plum- 
mer  .*>eenis  to  have  been  an  intelligent  observer,  and 
as  he  calls  attention  to  the  resemblance  of  thiis  implf- 
ment  to  an  *  Indian  hommouy  pestle,*  and  to  the 
remarkable  fact  that  It  was  found  under  the  above 
conditions,  the  note  should  be  borne  in  mind,  and 
other  implements  looked  for  In  the  gravels  of  ilie 
vicinity  named. 

In  the  same  article  are  noticed  an  ornament  called 
ivory  by  Dr.  Plunmaer,  but  probably  shell,  as  like 
mistakes  arc  often  made  (p.  301).  mounds  (p.  313), 
and  (on  p.  303)  "several  slicks,  and  a  chip  ha\iDg 
palpable  marks  of  an  edged  tool  upon  it,"  found 
nearly  thirty  feet  below  the  aurface  in  excavating  a 
well  in  Richmond.  P\  \V.  Pitxam. 


i 


THE  MADISON  EDUCATIONAL  CONVES- 
TION. 

TiiK   meeting   of  the  Xationnl  ccIucatioDat 
asMOoiatiou  at  Madison,  Wis.,  which  closed  it& 
sessions  on  Friday,  .Tuly  18,  was  the  Itirgestl 
ever  held  in   this  coutitry,  and  probably  the! 
largest  of  its  kind  in  the  tvorkl.     Kvcrj-  state] 
and  torritot-y  in  the   Union  was  represented, 
and  over  six  thousand  teacliers  were  on  iho 
ground.      The   weather   was   fine,   the    towi 
bcauiiful,  and  very  boiinlifid  in  its  hospitality/ 
the   excursions   numerous,   the   8|)eakers  ulo-| 
qnent,    tho   ex]Kisilion,   on  the   whole,    xnoi 
instructive,  and  in  some  departments  larger,' 
than  at  rhiladelphia  in  I'^Tfi.     Kverybody  wa»j 
there,  was  heard,  and  most  who  desired  it  liad 
some  office  provided  for  them,  and  had  their i 
names  and  wot^s  spread  over  the  land  by  tb< 
efficient  agent  of  the  associated  i^ress.     Hall 
a  dozen  meetings  were  going  on  at  the  same 
time,  and  manuscript  enough  to  nin  as  many! 
eduL'uliuual  journals  for  the  year  was  evolved; 
so  that  those  who  went  will  not  need  to  read 
for  one  year.     There  were  commillee  meetings 
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Ui  fill  every  boar  of  tbe  ilay  ;  and  more  than 
ooc«  an  bonest  t«acber  was  sakl  to  have  waked 
iii  ■  ling  to  find,  that,  io  the  small  hours 

of  ■  u-.;  Itcforc,  he  had  been  made  president 
of  some  new  society  of  which  he  had  never 
ht-.nr«l.  Tho  agoute  of  the  railways,  with  fas- 
ciaatiu^  chromes  of  allractive  scenery,  were 
orgasiziiig  c^xcursions  at  fabulously  cheap  rates 
for  lie  neighboring  lakes,  and  even  for  Alaska, 
wbitlier  a  largo  party  started  the  last  day. 
DigtitSet!  and  super-subtle  agents  of  the  many 
liohlJ^hiDg-houses  buttonholed  every  man  who 
could  and  wotild  help  tbein.  with  nn  assiduity 
in  cvm-  way  worthy  the  greatest  educational 
afaow  on  i^rth.  Superintendents  who  needed 
new  de|Mirtures  for  their  constituencies  were 
s««king  the  sup|>ort  of  the  convention  for 
•U  sorts  of  schemes  and  reforms.  Societies 
for  bumanitr  to  animals,  temperance  clubs, 
r*iu>wnetl  champions  of  rights  for  women. 
Catholicism,  represented  by  a  no  less  adroit 
ami  talitlo  propagandist  than  M.  Capel,  were 
all  on  hand,  and  striving  b}-  every  means  in 
their  power  to  make  their  cause  heard  in  what 
all  hare  oome  to  feel  to  be  the  centre  and  source 
of  all  influences  that  are  to  be  permanent  and 
pcrrading  in  the  land  :  viz.,  the  public  schools. 
Prirate,  high,  normal,  industrial,  collegiate 
hail  meetings  of  their  own  more  or 
Dr.  Oruiiam  Bell  and  the  deaf- 
mutes.  Gen.  Armstrong  and  the  Indians,  Mr. 
F,  Adlcr  and  his  workshops,  the  Concord  sum- 
mtr  school  of  pbilosoph}*,  the  Quincy  reform, 
were  all  represented  by  distinct  addresses.  An 
iaUsnuitioual  league  was  organized,  with  nearly 
a  aoore  of  otlioers.  on  the  suggestion  of  an 
ankrtown  enthusiast  at  liotui,  Germany;  and 
at  the  end  a  very  long  series  of  resolutions, 
exprcsaing  the  sentiments  of  a  few  end  men  on 
raott  of  the  open  iiucstions  in  the  broad  sphere 
of  modem  life,  were  approved  :  and  then  with 
firvworka  and  eannou,  and  bands  of  music  and 
DtnmiiiaUoDs,  and  out  and  in  door  eloquence, 
the  Tsat  aaaembly  dissolved. 
*Htis  association  is  not  a  ring,  though  its 
and  policy  are  entirely  in  the  hands  of 
flew  men  ;  for  its  honors  are  empty,  its 
grataitous,  and  some  of  the  best  edu- 


cators keep  carefully-  aloof  from  it.  That 
others  are  not  recognized  shows  a  want  of 
wisdom  at  the  centre,  which  reveals  the  weak- 
ness and  instability  of  the  entire  organization. 
It  was  never  more  apparent  than  at  this  meet- 
ing, that  education  is,  in  this  country,  not  a 
science,  nor  a  profession,  in  any  extended  or 
respectable  sense.  Contrast  the  dismal  time- 
killiug  trivialities  which  frittered  away  the 
time  of  the  larger  meetings,  the  emptiness  of 
some  of  the  addresses,  the  egotism  and  igno- 
rance of  others,  with  the  method  of  a  meeting 
of  a  scientific  association. 

Worst  of  all  were,  i^erhaps,  the  dismal  hours 
of  the  so-called  plulosophy  of  ednc4ition  :  any 
thing  more  stultifying  and  nnti-podagogic  than 
most  of  this  cannot  be  imagined.  If  a  teacher 
can  teach,  he  can  interest  a  convention,  or  else 
is  sure  to  have  the  sense  to  keep  silent.  By 
this  test  wry  few  teachers  were  heard  at 
Madison.  No  more  earnest  and  inspiriting 
address  was  heard  than  Col.  Parker's,  whose 
iconoclasm  the  managers  greatly  fear.  He  is 
in  earnest  in  his  work  ;  and  no  man  was  heard 
with  greater  interest,  though  perhaps  rarely 
without  some  feeling  of  strong  dissent.  It  is 
said,  teachers  are  not  in  the  mood  for  earuest 
work  at  such  assemblies.  This  is  oflen  tnie  of 
the  eastern,  but  not  of  the  western  teachers ; 
their  enthusiasm  is  most  inspiring,  and  ma^' 
shame,  as  it  is  rapidly  distancing,  even  the 
be^t  of  the  more  routine  methods  of  the  East. 
In  view  of  this  eagerness,  some  of  the  papers 
admitted  by  the  president  were  a  shame  to 
him,  and  an  insult  to  the  intelligence  and  zeal 
of  the  hearers.  There  should  be,  before  an- 
other meeting,  a  boar<l  of  examiners  to  decide 
on  the  merits  of  papers,  less  with  reference  to 
names,  and  more  to  matter. 

On  the  whole,  the  address  of  President 
Biokncll  was  wise  and  suggestive  and  all- 
sided.  His  organization  of  this  year  shows 
great  administrative  capacity,  and  a  clear  sense 
of  the  needs  of  the  hour.  Wliat  was  wanted 
this  3'ear  was  mass,  quantity,  if  ouly  to  show 
to  outsiders  the  strength  of  educational  inter- 
ests. But  progress  is  now  so  rapid  here,  that 
the  wants  of  another  year  will  be  very  different. 
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We  hope  the  stnr»lftril  of  the  new  president 
from  the  West  will  he  qunliiy  first,  and  cpmu- 
tity  afterward.  Although  in  one  sense  he  can 
hardly  equal  the  success  of  this  year,  a  higher 
kind  of  success  desired  by  those  who  voted  for 
hixD  is  possible.  If  he  has  the  strength  and 
wisdom  to  mMke  it  against  all  the  solicitations 
which  will  tempt  him.  the  most  imi>orlant  new 
departure  since  the  nssociation  was  founded 
may  he  ijnietly  made  next  year,  even  hy  a  very 
small  convention,  in  which  qnalil3'  shall  be 
made  the  touchstone  of  all. 


A  BURROWING  SPIDER. 

Is  the  somewhat  heavy  soil  of  certain  fields, 
where  but  a  scauty  herbage  thrives,  tlic  cave- 
making  spider  (Tarantula  arenicola,  as  iden- 
tified by  the  Rev.  Ur.  H.  C.  McCook)  has 
escnvuted  so  many  of  the  nearly  |>erpendicular 
and  cylindrical  buiTows,  that  the  place  is  almost 
honeycombed,  and  the  surface  is  conspicuously 
dotted  by  the  irregularly  five-sided  towers 
erected  alcove  each  opening.  The  burrows 
vary  from  one-quarter  to  three-quarters  of  an 
incii  iu  diameter,  jind  in  depth  from  eight  to 
twelve,  or  eveii  twenty,  inches  :  the  smaller 
being  formed,  it  is  said,  by  the  young,  which 
enlarge  them  with  their  growth.  Ti»e  walls  are 
compact  and  smooth,  but  without  lining.  Tow- 
ers in  other  localities  have  been  observetl  two 
inches  high  :  none  I  have  seen  are  above  one 
inch,  the  majority  being  still  less. 

Among  my  captives,  the  most  active  work- 
ers are  an  adult  and  a  half-gix)wn  individual, 
between  whose  actions,  while  digging,  alight 
dirterences  are  obser\'able.  In  a  glass  jar  they 
refused  to  do  more  than  attempt  to  escape  by 
unavailing  efforts  to  senile  the  sides,  but,  when 
set  free  in  the  garden,  they  at  ouce  began  to 
exhibit  their  manner  of  burrowing,  and  disfws- 
ing  of  the  excavated  earth.  Most  of  the  labor 
is  performed  hy  the  large  and  strong  mandi- 
bles, with  tlie  probable  assistance  of  the  fore- 
legs. A  pellet  of  eartli,  frequently  a  third  of 
the  worker's  cephalothorax  in  bulk,  is  loosened 
as  the  spider  lubor^^  head  downward,  and  is 
seized  by  the  mandibles.  The  young  spider  tunis 
at  the  bottom  of  the  burrow,  and  ascends,  head 
first,  to  the  edge  of  the  aperture,  where  the  pel- 
let is  Iield  just  above  the  surface ;  then,  by  a 
blow  fVom  both  fore-legs,  it  is  thrown  to  a  dis- 
tance varying  from  four  to  twelve  inches,  usu- 


ally falling  in  particles,  so  that  no  fresh  earth 
is  noticeable  near  the  burrow-entrance.  The 
half-grown  individual  then  backs  down  the  tube, 
and  resumes  work  below.  The  malure  sjuder, 
while  the  pit  is  shallow,  ascends  bnckwartl  with 
the  load,  corner  entirely  out  of  thcorifi<H.',  turns 
around,  and,  having  popped  the  abdomen  into 
the  opening,  throws  away  llie  ix^llct.  She  rests 
for  a  few  moments,  again  turns  within  the 
cave,  and  desceuds,  head  foremost.  Before 
returning  to  work  below,  however,  she  often 
carefully  examines  the  edges  of  the  burrow- 
entrauce,  and,  if  the  earth  has  become  dry 
and  friable,  strengthens  it  by  threads  of  web, 
applied  by  Iongitudin^U  strokes  of  the  spin- 
nerets ;  and,  if  her  movements  have  broken 
down  the  margins,  she  places  her  head  under 
the  edge,  pushing  and  lifting  the  earth  in  a 
way  suggestive  of  a  dog*s  methixl  of  heaping 
dirt  on  a  bone  with  his  nose.  .She  then  applies 
more  web,  and  resumes  her  digging.  But,  as 
the  burrow  deepens,  the  mature  spider  also 
turns  while  below.  I  have,  howeverf  never 
observed  n  young  individual  briDg  ap  a  pellet 
backward. 

That  the  spinnerets  of  this  species  lake  any 
part  in  pellet-making  is  improbable.  Mrs. 
Mary  Treat,  while  studying  Tarantula  turri- 
oula,  observed  their  application  to  the  earth- 
mass  before  its  ejection.  It  is  likely  that 
Tarantula  arenicola  relies  solely  on  the  cohe- 
sion of  the  moist  particles,  without  the  addition 
of  strengthening  web.  as  I  have  repeatedly 
witnessed  the  dry  ^)\\  of  the  field  crumble  to 
sand  before  the  spider  could  get  the  pellet 
quito  otit  of  the  tube. 

The  young  si>ecimen  brought  up  a  load  at 
inten'als  varying  from  two  to  live  minutes  ;  and 
a  cavern  half  an  inch  across  and  about  one  inch 
deep  was  excavated  iu  au  hour  aud  a  half. 
While  deepening  a  burrow,  a  young  spi<ier  iu 
the  field  worked  somewhat  faster.  Assuming 
a  pit  to  be  of  the  uniform  width  of  three-quar- 
ters of  an  inch  and  twelve  inches  deep,  the 
Tarantula  must  carry  out  the  (comparatively 
enormous  amount  of  .'>.H1  cubic  inches  of  earth. 

The  towers  are  usually  com|>osed  of  short 
pieces  of  grass  ( fig.  I )  placed  above  and 
across  each  other  in  an  irregularly  tive-sidotl 
wall.  Occasionally  small  twigs  are  usetl.  In- 
deed, almost  any  light  olycct  will  Ur  ntilizetl  if 
within  reach,  for  the  spider  will  not  leave  the 
burrow  to  search  for  materials.  If  nothing  is 
attainable  without  such  an  effort,  she  will  erect 
a  low  wall  of  earth.  In  several  instances  tow- 
ers have  been  destroyed,  and  the  ground  cleared 
for  a  space  of  three  inches  radius ;  and  from 
another  place  the  sod  was  removed:   but,  in 
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•Srery  rase,  the  spiders  raised  a  bulwark  ol' 
e&nh.  one  having  attached  a  single  sliver  of 
pine  i<Uaving,  the  only  thing  within  her  reach. 
Ai  times  the  grass  is  curved  around  the  open- 
ixig<  fta  if  a  wisp  had  heen  taken,  and  the  tower 
foniMd  at  almost  a  single  stroke,  without  the 
labor  involved  in  plaeiug  each  blade  sepa- 
TBtrlr  Near  the  fa- 
V'  1.  a  house- 

*i  lie   untiiml 

frcDxy  of  hoiise- 
deaiiing,  had  thrown 
oui  a  qunntily  of 
coarse  atraw,  which 
same  of  ihe  Tarantn- 
lu«  utili2c<i  by  ei'eet- 
ing   towcTs    (fig.   2) 

compiaratively  iin- 

nae     straw     logs.  Fio. :. 

o  milea  from  the 
latter  was  fotin't  a  loHy  editice  (Gg.  3)  built 
of  Urge  pieced  of  browu,  partially  decayed 
wixkI  fnim  an  old  railroa^l  tie.  Jlrs.  Treat 
has  wiinr.^srrl  their  constiuctiori  by  another 
«pe<*ie3.     1  have  not  observed  the  entire  pro- 

Tl»  3i>iil«r»*  favorite  position  is  a  crouching 
ime  at  Uie  siiiumit.  the  legs  within  the  lower, 
ami  wipporte<l  by  thr  walls.  At  the  sight  of 
any  approaching  object,  they  dart  buckwartl 
into  the  burrow.  They  are  not  disturbed  by 
«iirfac6  vibrations.  Footsteps,  even  the  pas- 
flagv  of  a  heavy  wagon  witliin  five  yanU  of 
Ihr-  pit.  do  not  affecl  them;  but  the  slightest 
ino^vniriit  of  tJie  observer,  two  feet  distant, 
i>r  <hp  siidrlen  swaying  of  a  bush,  sends  them 
l«  tw  immediately.    Dr.  H.  C.  MeCook, 

f»i  a  jKipular  magazine.  8a3-s  of  the  use 

xaew  erections,  that  *^  they  probably  serve 


so  far  as  I  am  aware,  have  made  no  atatc- 
ments  as  to  the  metho<l  of  footl-capUire,  when 
the  food  fails  to  voUmtarily  scale  the  walls. 

The  towers  are  observatories  and  transmit- 
ters of  signals  to  the  spider  when  below.  From 
them  she  scans  the  tield,  as  the  robber  barons 
of    tlie   olden  time,    from    their   bhttlemeitts, 

watched  for  the  com- 
ing of  the  caravan. 
The     spider    peers 
through    the    scanty 
g  r  a  8  3  - 1)  1  a  d  e  8 ,  se- 
lects her  victim,  and, 
as  1  have  witnessed, 
leaps  from  the  sum- 
mit to  seize  the  prey. 
I   have   seen    her 
spring   at    a    fly   oil 
the  ground,   mi-^sing 
it,   of  course.      Hnt 
she  does  not  always  wait  for  food  until  the  pit 
and  tower  are  completed.      I  have  seen  her 
dart   from  the  edge  of  an   unfinished  burrow, 
capture  an  ant  throe  inchcft  distant,  and  retire 
to  the  shallow  cave.     Ten  minutes  later  she 
re-nppeared  cmj^y-handed,  and  almost  imme- 
diately attempted  to  seize  another  near  by,  but 
failetl  to  do  more  by  her  frantic  etforts  than 
scraix:  up  a  heap  of  loose  earth. 

The  towers  are  so  loosel3'  constructed  that 
an  ant  can  scarcely  run  over  tlie  walls  without 
making  t-ntiugh  rattling  to  adraonish  tht*  con- 
cealed spider,  which  at  once  hurries  t4t  the  lop, 
and.  if  the  insect  is  acceptable,  lakes  it  in. 
A  black  ant  niuning  over  the  fouudutioiis 
almost  invariably  brings  the  spider  up  ;  and  the 
gentle  tapping  of  a  straw,  or  even  draggiug  a 


no.  2, 


i'm.  -. 


'h-towri-K,  from  which  the  keeper  may 
the  approach  of  her  enemies,"  as  an 
altratiKon  to  roving  iur^ccts,  and  perhaps  to 
l>n<i.-i«t  fT^w>diug  of  the  cavera  by  rain.  The 
Ir  ill*  locality  are  far  from  being  water- 

pii"M     n-  \  are   use<l  exclusively,  I   think,  to 
AicilitatcT  the  capture  of  food.     But  observers. 


straw  across  the  dead  gi'ass  in  contact  witli 
the  wails,  is  (juite  &ure  to  be  followed  by  ih« 
arachuid's  appearance.  The  sense  of  direc- 
tion, or  the  aliility  to  i>erceive  whence  the  dis- 
turbance proceeils.  is  well  developed.  The 
spider  iilways  ascends  on  that  side  to  which 
the  straw  is  applied,  and  the  same  iudividnal 
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can  be  brought  to  euch  side  iu  succession. 
The  deptli  of  the  cavern  seems  to  have  little 
effect.  I  have  called  up  the  occupant  from 
a  burrow  which  subsequent  examination  hns 
prove<i  to  be  eigbleeu  inches  deep.  Tnless 
Mhc  has  been  deceived  several  times,  she  usu- 
ally runs  up  rapidly,  and  will  occasionaUy  snap 
at  ihe  end  of  tlie  "itraw,  WtiiU^  experiuientingt 
it  is  hai*dly  p08f*ible  to  avoid  introducing;  frag- 
ments of  the  tower,  or  adherent  particles  of 
earth,  and  it  ficfurre<l  to  mc  that  these  might 
be  the  call  to  which  the  spider  responde<l ;  but 
sand  from  an  ant-hill,  spriukled  iu  freely,  had 
no  effect. 

Mrs.  Mary  Treat,  wiiting  of  another  si)eeies 
of  Tiirantuln,  say^  that  all  food-remains  wei*c 
ejected  in  the  same  way  as  the  earth  pellets. 
Tarantula  aronicola  is  not  so  neat.     The  earth 
beneath  old  burrows  is  olleu  darker  than  tko 
walls,  and  ili-nsely  tilled  with  tim;  rootlets.     It 
is  probably  darkened  and  enriched  by  the  spi- 
der's excreruent  and  fooii-remainh.    From  bur- 
rows in  the  field  U  is  the  nile  to  take  masses 
of  d^6ri«,  which  consist  of  the  spider's  exuviae* 
the   heads  and   legs  of  ants,  the   elytra   and 
other   chitinous   parts   of  beetles,  with   frag- 
ments  of   insect-wings.      It  seems   that   the 
dead  and  empty  bodies  are  lorn  to  pieces,  and 
scattered  at  the  bottom.     This  was  done  by  a 
cajnivo  which  would  not   dig,  but  which   ac- 
cepted  maimed   flies.      After   extracting   the 
juices,  the  spider  tore  the  body  into  fragments 
so  small    that  only  careful  search  could  find 
them.     Iu  bnt  two  instances  have  I  obserN'etl 
an  ejection  of  food-remains.     A  mutilate<l  fiy 
wn:^  seized  from  a  tower,  and  twenty-four  hours 
Inter  I  did  find  what  appeared  to  be  the  desic- 
cated remains.     In  the  second  case,  two  spi- 
ders were  fighting   fiercely  when  set  free  at 
evening,  near  the  buirow  of  a  small  specimen 
in  the  ganlen.     During  the  night  the  occupant 
of  the   burrow  was  dislodged,  and   the  van- 
quished (spider  had  been  dragged  into  the  pit 
which     the     conqueror    had     enlarged,     and 
whence,  in  the  course  of  the  morning,  frag- 
ments of  the   dead   body  were   thrown   out, 
among   them   llie   abdomen  severed  fi-om  the 
thorax,  but  not   otiicrwise   mutilated.     Occa- 
sionally, also,  an  elytron  can  be  found  near  a 
tower  iu  the  field. 

This  disposition  of  remnants  is  somewhat  re- 
markable ;  since  spiders  in  general  are  cleanly, 
and  since  this  one  is  particularly  intolerant  of 
intrasive  objects.  A  straw  or  stem  dropped 
into  the  burrow  is  immediately  earned  up,  and 
tossed  away.  The  only  instance  obsei-ved, 
where  a  youitg  spider  ascended  backward, 
was  when  trying  to  get  a  heavy  stick  out  of 


the  pit:  having  lifted  in  vain,  she  aitcmptcil 

to  pull. 

Noticing  the  fondness  for  anta,  a  number 
of  bran-cracker  crtunbs  wore  sprinkleci  at  n 
distance  of  six  inches  from  the  tower,  and  an 
ant  was  soi>n  struggling  imder  a  load  larger 
than  itself.  Suddenly  the  spider  on  tJio  tower 
Btiirted.  erect  and  rigid :  she  leaped  to  th(? 
ground,  she  ran  six  inches,  she  seize<l  that 
bit  of  cracker,  and  retreated  with  it  to  her  bur- 
row, leaving  the  emmet  on  its  back  in  the 
dust.  Kor  two  houi*s  she  remained  Ih?1ow. 
The  following  dny  I  twice  witneased  the  same 
performance.  The  spider  once  overran  the 
crumb,  and  so  lost  it.  At  the  third  time,  the 
piece  of  biscuit  became  wedgeil  iu  the  tower 
as  the  spider  was  running  iu  backward,  and 
I  plainly  saw  her  nibbling  at  it.  During  a 
monjcntary  absence  for  forceps  to  remove  it. 
to  examine  for  marks  of  mandibles,  the  spider 
carried  it  down  and  out  of  sight.  The  frag- 
ments wore  not  touched,  except  as  they  were 
being  boruu  about  1>y  the  auls.  Is  it  usual 
for  spiders  to  take  any  but  animal  food? 

bit.  Ai.KiiKh  C.  Stokes, 


I 


THE  EXPLORING    VOYAGE  OF    THE 
CHALLENGEIi. 

{Second  yotic<!.y 
pROKCSSOK  Hkkpmak  lias  published  the  first 
part  of  his  memoir  upon  llie  Tuuicata   (vol. 
>n.,  296  p.,  37  pl.)i  which  treats  solely  of  Un 
'  Ascidiae  aimplices,*  the  composite   and    pe- 
lagic forms  being  reserve*!  for  Aitnre  consid- 
eration.    From  tlie  historical  preface   to   th« 
index,  this  report  is  a  model  of  systematic  ar-J 
rangement;  the  bibliography,  and  the  cbapiarj 
on  anatomy  and   clnssification,  beiug  worke<l, 
out  with  especially  elaborate  care.     The  mosi 
important    gcueralizalious    reached    are :     l.j 
These  simple  ascidians  are  not  numerous  i«[ 
the  northern  hemispheres,  are  comparatively! 
scarce  in   tropical   latitudes,    and   attain    theij 
greatest  abundance  in  southern  temperate  re- 
gions ;  2.  Although  simple  ascidians  occur  iu 
very  deep  water,  and  are  fairly  represented  in 
the  abyssal  zone,  they  are  chiefly  a  shallow- 
water  group,  and  are  most  numerous  arouQ( 
coasts  iu  a  few  fathoms  of  water :     3.  The 
currence  of  simple  ascidians  does  not  de|>en( 
upon  ti'mporature  or  chiu-acter  of  bottom.    Th< 
discussion  ttf  questions  affecting  the  Tunicati 
as  a  class  is  reserved  for  the  second  part  of  tht 
report.     The  phylogenetic  table  on  p.  2i*«i  is 
of  great  interest. 
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T!«?rp  still  remain  to  bo  pablisho<l  a  miniber 
of  reports  uix)n  Mollusca,  —  lluxlev  on  the 
cvpbalopods*  Boog  Waison  on  iho  gitsteropods, 
K-  A.  Craven  on  iht.*  pteropocls  :ititl  hctcro- 
podfi,  Rudolph  Bon^h  on  the  nn<Iibrancliiates, 
E.  A.  Smith  on  ilie  laiin'llibraDchiates,  ami 
Bask  CD  the*  I'ohzon  ;  tho  rtrst  instabnent  of 
Uie  latter  pa|)or  being  oiinouncecl  for  the  next 
vr»]um4*. 

In  his  rejiort  upon  the  Brachioi>o(1a  (vol.  i., 
67  p.,  4  pi. ;  also 
Proc.  royal  soc, 
xxvii.  p.  4  28). 
rrofesHor  Thoraan 
Davidson      of 

tt  ihI 

T:.  'Uiui-n. 

Bii  •  nts    H 

CaUiitguc  of  thf 
recx»nl  s|»fcies  at 
prps»*^iit  knonrn. 
Although  the 
Urwlgc  w*a  put 
down  ait  301  sta- 
tions, brachiopods 
were  fouml  only 
thirty-nine  tinio>>. 
The  prcAler  bulk 
of  known  sjXH-iea 
live  at  compara- 
_U V el^"    motlcrale 

■^I|»tll9,        fe  W       AS 

^Kfp  a9  50(»  fath- 

^^Hfes.  nnd  are  sp<i* 

^^■callv  rare  from 

^H)to'2.1lOO  fath- 
Hm.  It  is  also 
shown  that  the 
sanu^  species  is 
mpable  of  existing 
■  t  iJiffereni 
depths,  without 
Any  observable 
modification  in 
shttjKi    utid    cbar- 

mct^.  Frequent  alhiaiona  are  made  to  the 
American  authoritiee  Dall  and  Morse,  the 
opiniona  of  tlte  former  being  rcfonod  to  on 
ftknott  every  page. 

Dr.  K.  Buobttuan  White,  in  his  Report  on 
tl*e  pelade  llfiuiplfra  (vol.  vii..  ^2  p..  3  pl.)i 
ilisciuseis  the  interesting  oeeanie  inserts  be- 
loagiog  to  the  genera  I]rito)>ate3  and  Ilaloba- 
todes.  He  concludes  that  the  reg:ion  between 
the  eastern  part  of  the  Indian  Ocean  and  the 
West  Pacific  is  the  birtliplace  of  the  genus 
Halobates,  whence  it  has  sproml  to  otlier  parts 


THK   UtieUlil^li    AM)  aotrxiiiNo 
CllALLBMiBa.      f  Copied 


of  the  world,  Malobatodes  being  one   of  its 
dcrivfliives- 

The  monograph  of  the  anatomy  of  Peripatus* 
begun  by  the  late  Professor  Balfour,  has  ab*eady 
been  published  nnder  the  editorship  of  Mose- 
ley  and  Setlgwick,  the  latter  of  whom  is  now 
eontiuuing  the  sul^ject  by  the  use  of  niatorinl 
collected  by  liimself  at  the  Capi-  of  Ciooil 
Hope  Inst  Kummer.  It  is  fjucRtionable.  thc*re- 
foi*e,  whether  this  will  form  part  of  tho  Chal- 
lenger series. 

Dr.  P.  P.  C. 
Uoek  tjf  Leydon 
has  printetl  his  re- 
|>ort  upon  the  Pyc- 
nogouida  (vol.iii.. 
]ii7  p.,  21  pi.), 
which,  in  addition 
to  discussing  the 
41  species  dredged 
by  the  Challenger 
and  the  Knight 
Krrant,  33  of 
which  were  new, 
contains  a  critical 
review  of  tlie  gen- 
era and  sj>ecie9, 
I2i)  in  number 
already  known  to 
science,  in  which 
fref|uent  conipli- 
me  ntary  refer- 
ences are  umde  to 
the  work  of  our 
countrvTnan.  K.B. 
Wilson,  upon  the 
same  group.  The 
most  important 
gene  r  allocation  8 
obtained  are :  I. 
That  those  genera 
whieh  range  most 
widely  geographi- 
cally are  also  tliosc 
which  range  most 
widely  in  depth ; 
2.  That,  though  there  are  deep-sea  s|>ecics, 
deep-sea  genera  do  not  npix-ar  to  exist.  The 
author  mliniis  his  inability  to  show  any  defi- 
nite inlluL'Uce  of  deup-water  habitat  ui>on  the 
form  and  stnicture  of  the  animals  under  con- 
sideration. 

Dr.  Hoek's  report  on  the  Cirripedia  (vol. 
viii.,  181)  p.,  13  pi.)  appears  to  be  a  very  care- 
fully executed  and  scholarly  essay.  Its  use- 
fulness is  greatly  enhanced  by  a  well-made 
index,  and  an  intrixluctiou  in  which  the  his- 
tory of  the  group,  and  its  literature  since  the 
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publication  of  Daiwiu's  monographs,  are  care- 
fully and  cnticaliv  6imimnri;ce(l.  Dnrwinkncw 
147  si>0L'ic3  of  eirriprds ;  18  were  adilod  by  liis 
snecessoi's  ;  wUile,  in  llie  present  rc'|>ort.  Jl*  are 
ilestn'ibeii,  to^ci.Uef  witii  I  new  geuerie  type; 
78  species,  ia  all,  Ijuving  been  collected.  Tbe 
percentage  of  new  material  iu  this  group  was 
therefore  unusually  great. 

Outof  ,'U  gf'neia  known.  28  have  never  been 
observed  at  a  depth  greater  than  l."»(i  fathoms. 
It  is  shown  that  there  arc  no  deep-sea  gonera; 
for,  even  of  the  two  genera  ranging  lowest  in 
depth,  s|X'cie8  are  known  from  sludlow  water. 
Dr.  Hoelc*8  discussion  of  these  two  genera,  in 
whicli  he  shows  that  their  occurrence  in  great 
depths  coincides  in  a  striking  manner  with  their 
paleontulogical  history,  is  very  suggestive ;  as 
is  also  his  stalemeiil,  that,  in  the  case  of  Scal- 
pelhiiu.  the  deep-sea  rather  than  the  shallow- 
water  forms  have  preserved  the  character  of 
the  oldest  fo8>iil  sijecies  of  the  genus,  while,  in 
tliP  ease  of  Pollicipes,  the  more  archaic  ty|K?s 
are  found  iu  shallow  water.  The  author  also 
points  out  the  fact,  that,  while  the  deep-sea 
genera  have  a  world-wide  range,  the  deep- 
sea  species  ordinarily  have  only  a  very  limited 
distribution. 

A  most  laborious  paper  is  that  upon  the 
Oslracoda  (vol.  i..  l.s-l  p.,  48  pl.)i  by  Prof.  <i. 
Stewardson  Brady  of  Sunderland,  with  its 
almost  endless  array  of  figures,  at  least  '-*,UiiO 
in  number.  The  paper  is  almost  entirely  de- 
scriptive ;  families,  genera,  and  species,  old  as 
well  .as  new,  being  fully  characterized.  Out  of 
the  '220  species  obtained.  H3  were  new;  and 
only  1.5  of  the  entire  mnnber  catalogued  owe 
their  names  to  other  authority  than  the  author. 
The  deductions  concerning  geogni  phi  on  1  dis- 
tribution are,  of  course,  very  interesLiug.  It  ia 
shown  that  Ostracoda  occur  very  sparingly 
in  the  oceanic  abysses:  only  10  si)ccies  were 
found  at  depths  below  1,500  fathoms,  and  only 
52  below  .")00.  The  materials  for  a  study  of 
the  horizontal  distribution  of  the  group  were 
not  very  extensive  :  and  it  is  evident  that  there 
is  still  an  immense  amount  to  be  done  iu  tbe 
study  of  Ostracoda  in  all  jtarls  of  tiic  world, 
particularly  in  the  sliallow  waters,  which  the 
Challenger  rarely  touched. 

The  report  upon  the  Copepoda,  by  the  same 
author  (vol.  viii.,  142  p.,.")j  pi.),  isalsopnrely 
descriptive:  lOG  si>ecies  are  enumerated,  of 
which  47  are  describwl  as  new,  10  new  generic 
tyi>e8  being  defined.  It  ia  an  interesting  evi- 
dence of  the  exhaustive  character  of  Dana's 
work  while  connected  with  the  Wilkes  explor- 
ing expedition,  to  note,  that,  out  of  the  MO 
species  of  free-swimming  Copepoda  collected. 


30  were  described  by  him,  and  that  sixty  per 

cent  of  the  previously  described  forms  in  the 
list  bear  his  name.  Professor  Brady's  draw- 
ings and  descriptions  are  admirably  executed. 
The  lack  of  an  index  to  text  and  platen  is, 
however,  nmch  to  be  regrettetl.  The  Chnl- 
lengcr  Copepoda  were  almost  without  excep- 
tion obtained  Ity  surface  towing-  'I'be  only 
undoubted  deep-sea  species  was  Pontoslratiotes 
abyssicola,  of  which  a  single  specimen  was 
obtained  at  2.200  fathoms. 

IMany  of  the  reports  on  crustaceans  are  yel 
to  appear,  —  discussions  of  the  braehyurans, 
by  K.  .1.  Miers:  the  anonmrans.  by  Professor 
Jules  Barrois.  difect<»r  of  the  zoological  labo- 
ratory at  Villefranche:  the  macnnans,  by  C. 
Spence  Bnte ;  the  AinphipiKlaT  by  the  Rev. 
T.  U.  K.  Stebbing  ;  and  the  Cumacea,  Schizo- 
poda.  Stomatopoda,  and  Iso[X)da,  by  authori- 
ties not  yet  named. 

Nothing  whatever  has  been  printed  uptm 
the  Vermes  as  yet.  The  annelids  are  in  the 
hands  of  Dr.  \\\  C.  ^Iclutosh.  ProfcAsor  Hay 
Lankcsler  has  the  gephyreans  ;  and  Dr.  Lndwig 
(iralf,  the  ^lyzostomidae.  The  assignment  of 
the  Chaelognatha  to  Dr.  i>scar  llertwig  woa 
anuoune<'<i  in  DSSO:  but  this  groui>  has  been 
omitted  in  later  lists  —  without  explanation, 
however,  and  it  is  to  l»e  ho(>ed  unintention- 
ally. 

The  report  upon  the  llolothnrioidea.  by  Dr. 
IIjalm:u'  Theel  of  Upsala  (vol.  iv,,  I7fi  p.,  46 
pi.),  is  one  of  the  most  interesting  of  the 
special  descriptive  papers ;  since  the  dee|>-sea 
holotliurians  an*  shown  to  constitute  a  group 
by  themselves.  s|>eeia!Iy  characteristic  of  the 
abyssal  fauna,  and  very  ditlcreut  from  Iho 
littoral  forms  hitherto  known.  Tliis  group, 
which  is  placed  b}'  tbe  author  in  a  new  order, 
EInsipoda,  is  believed  by  him  to  have  in  certain 
respects  attained  a  higher  development  than 
all  the  other  echinotlerms.  —  *•  a  dcveloi)ment 
which  is  gradually  appronching  the  higher 
classes  of  animHls."  Previous  to  the  publica- 
tion of  this  report,  only  three  animals  of  this 
group  were  known  ;  these  having  been  brought 
in  by  the  Swedish  and  Norwegian  dredging 
expeditions  of  187.^.  lH7tJ,  and  lfS78,  There 
are  here  descrihed  o2  5t>ecic8  nnd  3  varieties, 
distributed  intxD  li)  genera.  Of  thisentire  num- 
ber, only  4  are  found  at  depths  less  than  .'lOO 
fathoms,  as  many  more  from  .500  to  l.OdO, 
the  remainder  from  1,000  to  2,900  fathoms. 
'*  Thus  wc  learn  th.at  tlie  Elasi|>oda  abound 
over  the  floor  of  the  ocean  at  great  depths, 
and  that  the  numl>er  of  species  and  of  individ- 
uals is  greatly  reduced  shorewards,** 

G.  Bbovtn  Goodb, 
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THE  CEi\Sas  REPORT  OF  2S80. 

It  U  noir  Ibe  middle  of  1SH4,  —  four  years 
0tiii.*«  the  (Inte  of  thi*  last  census  of  the  United 
StAtns :  vet  the  volumes  of  that  census  are 
not  All  puMisbcd  by  the  go\erDnieut»     Eight 

Ti'! ^  'nve  apix*ared,  besides  the  buUetins 

|k^  !•; the  years  1881  and  1HJS2:  viz..  two 

ur  '  \  ^'I^pcndiuIll.'  coataiiiing  1  ^HiJO ortavo 
res,  And  published  early  in  1883;  and  six 
W  ibc  quarto  volumes,  containing  from  HM)  to 
|,;10^»  pfttrvs  enc'li,  iu  which  are  giveu  the  more 
e\  iliululious,  and  the  general  treatises 

ci  on.  agriculture,  mauufactures, trans- 

portation, eolton-produetion,  etc.  The  num- 
ber of  tlie^e  quarto  volunjes  is  not  positively 
statc<l  l)y  the  census  oftlciala,  but  will  j^roljably 
be  twenty.  We  may  ttjnsider  the  first  six, 
how«vcr  (of  which  liie  first  four  oanie  out  in 
1$83,  and  the  other  twoin  1884),  without  wait- 
iDg  unlU  the  senes  is  complete,  which  may 
not  be  until  two  years  hence.  The  Important 
volume,  which  is  lo  contain  the  "social  statis- 
tic*' of  pauperism,  iusauity,  crime,  etc.,  i* 
not  yet  in  the  printers'  handn ;  and  tl»o  tables 
&D1I  general  treatises  on  these  topics  are  still 
subject  to  aUvratiou  \*y  those  who  are  editing 
tb«ia.  The  same  is  true  of  the  mortality 
utiitistics  and  [uany  others  :  and  so  liable  is 
U»c  work  of  editing  these  tables  to  be  delayed, 
tliat  it  ia  ijuite  im|K>sdible  now  to  say  when  tlio 
finAl  volume  will  ajipoar. 

Ttiere  are  two  wayn  of  looking  at  a  great 
staU&tii^l  work  of  this  sort,  intended  to  show 
the  eeonomic  aud  social  relations  of  fifty  mll- 
UotJ»  of  people,  scattered  over  millions  of 
»«r-  '  s,  in  even,'  form  of  civilization  and 

e»  of  living.     One  way  is  to  cousjdei 

wli.il  J.:wj  been  done  tp  exhibit  these  statistics, 
and  to  Ite  thankful  for  that ;  which  must,  of 
necessity,  be  an  immense  labor,  and  exposed 
lo  m&iiy  minor  inaccuracies.  The  other  way 
is  to  eel  np  a  stamlanl  nf  (Hirformance  in  work 
of  this  kind,  and  to  criticise  what  falls  short  of 
thi«  9(tit»dan).  The  latter  wotdd  be  the  true 
oieihod,  if  statistical  science  had  yet  advanced 
&r  ftDO«igU  lo  enable  so  great  a  census  as 
can  was  in  1880  to  be  taken  with  aeeuracy, 
aod  rcftorte*!  by  (wrsons  who  understand  what 
ihmy  are  to  do,  and  how  to  do  it  in  the  same 
Umkoo^  manner  in  which  trained  investigators 
in  aome  !>pecial  science  proceed.  ISut  there 
b  a*  ¥■<•?  no  example  of  cenaun-work  dune  in 
Ui  r,  and  we  must  not  look  for  it  iu 

Uji  .fore  us.     A  certain  degree  of  ac- 

ha0  bc'cQ  attained,  though  less,  we 
in  most  iustuucesT  tlian  tlio  specialists 

the  hesd  of  each  brunch  of  inqnir}'  suppose. 


But  the  explanations  and  cautions  and  (pmli- 
fioaliona  which  they  put  forth  in  each  of  thcso 
census  volumes,  in  regarti  to  the  tabulatiou& 
that  present  their  partictdar  topic,  will  soon 
convince  the  casual  reader  that  he  nmst  use 
these  statistics  with  much  circumBpection,  or 
they  will  lead  him  astra3-  There  is  hardly  a 
|>oint.  for  example,  on  which  the  more  elaborate 
work  of  this  lentil  census  does  not  bring  out  the 
faults  and  defects  of  the  earlier  ones,  and  show 
that  even  the  last  preceding  census,  that  of 
1870,  which  was  taken  under  the  same  super- 
intendent (President  Walker  of  the  Institute 
of  technology),  was  grossly  and  amn!?ingly 
wrong  in  important  particulars. 

It  is  therefore  evident  at  once,  thai  to  com- 
pare tiie  results  in  18.SU  with  those  in  1870, 
1860,  etc.,  in  order  to  exhibit  the  growth  of 
the  United  States,  is  only  |X)ssible  in  a  few 
general  resiwcts,  if  any  reasouftble  exactness 
iu  the  comparison  is  insisted  upon.  Some- 
times this  comes  from  the  nature  of  things, 
and  not  always  from  the  errors  of  the  enume- 
rators or  tabulators  in  previous  decades,  Kor 
example:  the  value  of  the  dollar  (by  which 
all  protlucts,  debts,  revenues,  pioi>erty,  etc., 
arc  measured)  was  so  ditfercnt  in  KS70  from 
what  it  had  been  in  l-si;(».  and  again  frouj  what 
it  became  iu  iJ^Sil.  that  it  is  not  possible  to 
make  these  |jccuiiiary  comparisons  without 
great  risk  of  mistake.  To  take  the  premium 
on  gold  in  1870  as  the  measure  of  depreriatiou 
for  our  currency,  though  this  is  all  we  can 
do,  ia  well  known,  by  those  who  noted  ])rice8 
and  values  then  as  compared  with  ten  years 
before  or  since,  to  be  extremely  fallacious. 
The  rubber  yardstick  of  the  imaginary  trades- 
man, which  was  sometimes  lour  feet  loug  and 
somotimes  only  two,  is  a  fair  type  of  the  fluc- 
tuating and  ehistic  currency  by  which  we  have 
had  to  measure  values  since  the  civil  war. 

Hut  the  fallibilitj*  of  the  men  who  make  up 
the  census  scheilules,  who  take  the  count  of 
men,  animals,  crops,  acres,  houses,  farms, 
mills,  etc.,  is  the  chief  source  of  imiccuracy 
in  any  cennus.  It  is  not  |)08sible  to  foresee 
exacti}'  what  questions  ought  to  be  asked,  or 
where  to  draw  the  line  between  attainable  and 
inaccessible  facts.  The  questioner  may  defeat 
his  own  purpose,  not  only  by  the  form,  but  b}' 
the  multiplicity,  of  his  requirements.  Nature 
quickly  sets  a  limit  to  the  i>ower  of  answering 
the  census  inquiries  accurately  iu  csise  of  the 
average  citizen  or  his  wife.  To  go  heyoud 
that  limit  is  to  invite  eiTor  and  blunder,  as  the 
expert  tabulator  of  the  answers  well  knows: 
he  therefore  undertakes  by  his  tabulation  to 
amend  the  defects  of  the  return.     Butthis,aUo, 
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is  only  possible  to  a  liiniled  extent:  and  the 
enlightened  efforts  of  the  expert  may  end  in 
aggi'ftvnling  the  blunders  of  the  enumerator. 
His  own  opinion  or  prejudice  may  come  in,  and 
80  warp  the  poor  facts  already  twisted  out  of 
Bhai^>e  by  the  clumsy  re|X)rter  of  them,  tliat 
they  finally  bear  no  Ukeness  to  the  situation 
they  ought  to  portray.  A  permanent  statis- 
tical bureau,  collecting  its  facts  from  year  to 
year,  and  correotinj^^  the  mistakes  of  one  year 
by  the  l)etter  information  of  the  next,  is  far 
less  likely  to  err  in  this  respect  than  an  organ- 
ization which  works,  like  our  national  census 
bureau,  only  at  intervals  of  ten  years.  Though 
the  latter  may^  and  of  late  years  does,  extend 
its  labors  well  over  the  whole  period  from  one 
ten-yoara'  [Kiint  to  another,  it  still  lacks  the 
useful  correction  which  annual  returns  inevita- 
bly supply. 

All  things  considered,  the  eight  volumes 
before  us  are  excellent,  and  indicate  that  the 
whole  scries,  when  completed,  will  far  surpass, 
not  only  the  work  of  any  previous  decade  in 
this  country,  but  the  published  results  of  any 
similar  census  in  the  world.  The  plan  of 
President  Walker  was  an  ambitious  one,  his 
selection  of  experts  and  subordinates  was 
mainly  good,  and  the  lime  allowed  for  tliem 
to  complete  their  tasks  has  been  ample.  Un- 
fortunately, the  wjst  of  so  great  an  enterprise 
was  not  well  undor.stood  ;  and  the  needful  ap- 
propriations of  monev  have  not  been  made,  or 
have  been  so  delayed  as  to  impede  the  work. 
The  undertaking  also  sulfercd  from  its  own 
vastness,  and  much  of  that  which  was  ho|)ed 
for  was  found  unattainable.  The  important 
subject  of  pauijerism,  for  example,  —  tlie  cor- 
relative to  our  unexampled  growth  in  material 
wealth,  —  H'ceives  inadequate  irt'atment  in  the 
'  Com|>endium,'  and  cannot  be  so  exhibited  in 
the  ijuarto  volume  a^  to  do  it  justice.  Mr. 
Moines,  who  has  charge  of  this  topic,  has  given 
up  in  despair  the  etfort  lo  collect  statistics  of 
out-door  relief,  and  only  reports  on  the  alms- 
house expenditure,  and  iiumlier  of  inmates- 
This  is,  in  fact,  to  omit  more  than  half  the  ma- 
terial belonging  to  the  Hubjeot,  and  that  portion, 
too,  which  best  exhibits  the  growth  of  pau|>erism 
from  year  to  year.  In  other  divisions  of  the 
work  a  similar  class  of  omissions  may  occur, 
in  couser|uence  of  which  the  results  will  appear 
in  some  respects  more  defective  than  those  of 
the  last  census.  But  in  fact,  and  on  the  whole, 
they  are  much  more  complete ;  and  the  volumes 
now  issued,  with  *hose  which  are  to  appear, 
will  furnish  material  to  economic  and  scien- 
tific students  for  years  to  come.  The  more 
they  use  them,  the  Ivctter  will  they  apprcci.nte 


the  foresight.  lal>or,  and  research  of  the  men 
who  eom[)ilcd  them,  although  they^  will  also 
jMirivive  more  clearly  how  defective  the  most 
perfect  statistics  are  foreordained  to  be. 


GEOLOGY  OF  TUB  .SUSQUEHANNA 
RIVER  REGION. 

Second gcMnqical  furvet/ of  P^ntmyUouia :  report  oj 
progress  (P.  The  gmlogy  of  the  Snjiqufhannft  Rirrr 
region  in  the  slz  countiex  of  Wyoming.  J.nrhntritnna^ 
Luzrme,  CtAnmhut^  Montour^  and  A'  "»rf- 

By  I.  C.  VVniTE,    With  a  i;olort^<l  :;  liiAp 

in  two  sheets,  and  31  patre  plates  lu  the  text. 
H;irrisburg,  1883.     30  +  464  p.     8°. 

TiiK  rt»gion  to  which  this  report  relaH?s  uoj- 
braces  nearly  two  thousatid  Mpiure  miles  of 
the  Devonian  and  Silurian  rocks  Mng  north 
and  west  of  the  great  anthracite-coal  bnsUiit. 
along  the  north  branch  of  the  Sustpiehanna 
Hiver.  Although  there  are  some  small  out- 
liers of  Uie  true  c<)al-mcasures  in  this  dis- 
trict. Professor  White  h.is  referred  to  these 
only  incidentally  ;  his  report  beginning  at  the 
base  of  the  Pottsville  conglomerate  (millstone 
grit)  No.  xii.,  and  extending  down  to  the  old- 
est formation  exposed,  which  is  the  Medina 
No.  iv. 

The  volume  begins  with  a  long   j)retaton' 
letter  by  Professor  Lesley^  director  of  thi'  sur- 
vey.    This  is  essentially  a  somewhat   critical 
summary  of  the  more  interesting  features  of 
Professor  White's  report,  which  embraces  two 
distinct  portions;  the  first  third  of  the  volume 
being  a  comprehensive  account  of  the  geolog)' 
of  the  entire  district,  and  comprising  nearl 
every  thing  of  general  interest,  while  the  re 
mainder  of  the  work  is  devoted  to  a  detailed 
report  by  townships  on  each  of  the  six  coun 
ties. 

A  brief  account  of  the  drainage  and  topog 
raphy  is  followed  by  a  description  of  the  inter 
esting  glacial  phonomcTia.    The  great  terminal 
moraine  crosses  Carbon,  Luzerne,  and  Colum 
bia  counties  in  a  general    north-westerly  di-' 
rection,  dividing  the  region  int^  a  north-east 
glaciateil  portion  and  a  south-west  ungladated 
portion.     Back  of  the  moraine  is  the  mantle 
of  tumiodified  drift,  derived  entirely  fi-om  the 
loctd  rocks.    In  f^'ont  of  the  moraine,  or  to  tbe- 
south  antl  west,  the  whole  country  is  covereiU 
up  to  a  height  of  seven  hundred  and  fitty  to 
eight  hundred  feet  above  tide,  with   a  strati- 
fied deposit  of  motlilied  drift.     According  to 
Professor  While,  this  deposit  was  spread  by 
the  gigantic  rivers  resulting  from  the  melting 
of  the  ice-aheet;  but  Professor  Lesley  finds  i 
uecessar}'  to  suppose  a  subsidence  of  the  land 
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Uut  pcnnitteti  Uie  sea  to  wosli  iLe  lermiiial 
monUne,  And  cover  all  points  les:^  than  ei^ht 
bandrcO  or  a  tbousj*nil  I'eet  above  title.  Out 
of  llie  niMliflef]  and  unnioditicd  drift  the  mod- 
em rivers  have  carved  their  channels,  Icaviug 
a  ioriefl  of  wL'U-uiaiked  tornices,  the  highest 
of  «vbii-hurc  now  two  huncJred  feet  above  the 
stTvamtt. 

Urit  ill  the  tiortbcrn  or  Wilkes-Riure  coal- 
b.'fcsiii.  tlie  Sus<]uehunna  and  its  tributaries  are 
HI  a  hundred  and  eighty-five  feet  a)>ove 

t!i  jlaeial    beds    for   a   distance   of    at 

U  v-flve  miles;  and  tliese  buried  val- 

l*.  mnsual  interest,  because  at  lilooms- 

bu 'J  ^!  ui'inT.  and  Scliusi^rovc,  points  on  tlic 
Sii  iiua   thirty   to   seventy   miles   below 

V  .re,  the  rooky  bed  of  the  river  is 

u  and  ten.  ninety,  and  seventy  feet 

rt  ;  higher  than  the  buried  channel  at 

W  imi^-iJiirrc. 

Tlio  geolo*!lcal  structure  of  this  district  is 
typiiaUy  Appuluchian,  a  north-west  and  aoutli- 
east  section  incliub'ug  ten  principal  overlap- 
pi'  '  t**s  of  the  strata,  and  the  syncliuala 
h.  anthracite-coal  fields. 

r  While  believes  there  is  a  transition 
I  wen  th**  Pocono  sandstone  No.  x. 

L^i  tskill  No.  i\.,and  another  between 

^HL>  ll  and  ttu'  Chemung  No.  viii. 

1  he  paieoutolugy  of  this  report  presents 
«evi*rul  striking  anomalies:  vanou8  Devonian 
and  Silurian  tyiws,  including  some  of  those 
2vgiirdi*«|  as  most  cliaracteristic  of  their  re- 
spective horiz<in«,  occurring;  here  in  associa- 
tions, and  foilowing  each  other  vertically,  in  an 
order  unknown  elsewhere.  Professor  I^esley 
sagfCfrta  tliat  this  apparent  confusion  may  be 
dutf.  In  (Nirt.  to  incorrect  determinatiuus  of  the 
forau.  But  fiOJue  of  the  confusion  is  real;  for 
Ilalysytes  cuteimlata,  a  coral  which  no  one 
oddd  mislakc,  occuim  v^ry  abundantly  at  ouc 
locality  in  llie  5?lonnville  limestone,  which  be- 
kMWS  near  the  middle  of  the  lower  Helderl>er<^. 
allfiou|jCb  thi^  furm  was  never  before  found 
a>N»vo  the  Niag^ira- 

luktf  roost  of  the  Pennsylvania  reports,  this 
▼olamc  is  abundantly  indrxed  ;  there  being  six 
dilferout  indexes,  coveriug  lifty-four  pages. 


NOTES  AND  NEWS. 

A  *iioirr  liiiu'  since,  we  refi-rretl  lo  the  call  of  the 
pr4N..K-  i.iiijoum  of  Aai(^rtcun  nrcliaeology  for  fiuxU 
1  •■  muKum  to  contliiiit?  Its  lm|>ortiL]iL  liiid 

I'  ^{>l(frnti()ll9  Ui  Ohio.     So  far  iiii>  WDrk  liiis 

I  itrtl  without  httirnipMuii,  lli:inkA  (<>  thr 

j«,:. "se  •tihiK.Tlplioiis  art*  hero  ackiiowlt-dgod ; 

Xr*  John  C.  Pliiiaps.  Boston,  $20u;  Hon.  Stephen 


Salisbury.  Witrcester,  SIflO;  Hon.  Kobert  C,  Wln- 
throp.  Boston.  $50;  Mr.  11.  A.  Homcfl.  Albany.  X.y.» 
$5;  Mr.   A.   II.  Thumr»s<m,  ToiK-ku.  Kan.,  $5;  Mr. 

A.  E.  UnuKhiM,  Nt'W  York,  N.Y.,  M7;  Mr.  Willlaiii 

B.  Weedon.  Providence,  H.I.,  *50;  Mrn.  Eslhcr  Hi-rr- 
inan,  New  York.  N.Y.,  $:>!,»:  total,  ii.y»7. 

—  The  Freuch  association  for  the  advuneemeut  of 
science  haii  npjiointed  two  Oelegaleji  to  attend  the 
Philadel])hia  meeting  of  the  Amt'rlean  association,  — 
Professor  Jouhert,  professor  of  physics,  auil  general 
secretary  of  the  French  society  of  ithysics;  Professor 
Silva,  professor  of  chemistry  »t  the  Municipal  »'hool  of 
physics  and  industrial  chemistry.  This  ia  of  interest 
as  promoting  the  formation  of  an  international  asso- 
ciation. 

—  Before  the  8<*ction  of  economic  science  and  stntla- 
tics  of  the  American  association,  papers  are  an- 
nounced on  the  following  subjects:  A  study  of  cotton 
fibres,  tlicir  value,  etc.,  illustrated  by  photo-micro- 
graphs; The  economics  in  dcaf-ntute  instruction; 
Explanation  of  instruments  used  to  detenniae  the 
power  to  move  trains,  :ind  also  of  instruments  for  the 
iuspootion  of  railroad-tracks  ;  The  apprentiee^hip 
qnestiou  and  industrial  schools;  The  value  uf  photo- 
mtcrr^^phs  of  wood-fibres,  llUistraied  with  sections 
of  thirty  different  woods;  The  use  of  graphics  in 
statistics;  Exhibitions,  national  and  International, 
considered  as  economic  forces;  Theor>*  and  economy 
of  the  American  system  of  patents:  The  allotment  of 
lands  to  Indians,  illustrated  by  experience  with  the 
Omaha  tribes :  The  public  and  the  professions,  1870-80; 
Statistics  and  organization  of  the  cla.ssified  pn1>lic  ser- 
vice in  the  United  States;  Some  general  results  of  the 
census  of  crime  and  misfortune  in  the  United  States ; 
The  economic  element  in  the  problem  of  manual 
training.  (Several  papers  are  expected  on  important 
topics. ) 

—  We  are  informed  by  a  jirivate  letter  tli.it  three 
of  tlie  younger  mathematicians  of  Germany,  all  men 
i>f  mark,  are  expecting  lo  attend  tlie  meeting  of  ilie 
Britisli  AHsociiilion  in  Monlretil,  aud  are  planning 
iiflerwards  to  visit  the  United  Stales.  Keference  is 
niiule  to  Messrs.  Lindemunn  of  Koni^sberg.  Dyck  of 
Munich,  and  Weilekind  of  Carlsruhe,  all  of  them 
professors  ordinaril  In  their  respective  jilaces. 

—  yatnrv  states,  that,  at  the  request  of  the  coinicll 
of  the  British  association,  Adniirul  Sir  Krasmus  Ora- 
raajiney,  C.B.,  F.K.S.,  ha*  consented  to  act  as  treas- 
urer during  the  meeting  at  Montreal.  Canada.  It 
further  announces  that  Prof.  W.  G.  Adams  of  King^s 
college  Mill  be  unable  W  give  the  Friday  evening 
lecture  at  Montreal,  and  that  Prof.  O.  J.  I^lge  will 
t-tike  his  place.  The  subject  of  Professor  Lodge's 
lecture  will  be  *  Dust.' 

—  The  Setli  Thomas  clock-company  has  under- 
taken, under  the  advice  and  guidance  of  Dr.  L.  Waldo, 
the  construction  of  clocks  of  »  lii^h  grade  of  excel* 
lence  for  scienllfic  purposes,  which  they  propose  to 
call  clocks  of  ]>recit>ion.  Thev  have  already  made 
considerable  prf>gre»8  as  to  the  best  form  of  pendu- 
lum suspension,  and  dimensions  of  llie  sleebjar  mer- 
curial pendulum  (whidi  is  filled  in  vacuo  by  a  new 
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process):  and,  as  soon  a^  tho small ph>-8icAl  laboratory 
lUey  are  now  building  for  this  purpose  is  conipletf?*!, 
tliey  prupo»G  to  iuvestigute  some  of  the  questions 
which  nmkc  good  clock-making  such  a  dilticult  art; 
such  aa*  the  jH'nnanency  of  length  of  p«nduluni-n>ds 
of  various  materials,  the  efTi'd  of  air  lueohunically 
contained  tn  the  ordinary  mercurial  pendulums,  the 
effect  of  mercuric  oxide  and  otlier  impurities  of  the 
mercury,  and  ilic  eifect  of  tomperaiure  changes  on 
various  forms  of  pcnduluui  suspension. 

This  is  another  instance  of  the  tendency  sliown  by 
American  artisans  to  avail  ihem^clves  of  the  most 
recent  knowledge  to  he  derived  from  scientific  re- 
search. Some  time  since,  wn  noticed  tliat  ilie  rratt 
»S'  Whitney  company  of  Hartford  were  spending'  many 
thousands  of  dollars  in  their  elTnrts  to  produce  :icrew9 
aud  other  measuring-engines  which  would  ai'curately 
corresptjnd  to  iho  est:iblishi'd  yaid  and  metre.  In  this 
work  they  availed  themselves  of  the  assii^tauce  of 
Professor  llogers  of  Cambridge;  and  the  results  they 
atlAined  must  be  gratifying  toeverj-  student  of  physi- 
cal science  interested  in  having  accurate  screw*  and 
gauges  for  use  indeiH-ndrntly,  or  In  connection  with 
other  pieces  of  apparatus. 

—  The  efforta  of  the  committee  of  the  Franklin 
Institute  to  secure  a  valuable  collection  of  books  on 
electricity  for  the  electrical  exhibition  are  meeting 
with  considerable  success.  AInmdy  the  collection 
numljers  about  three  thousand  titles,  and  Is  constant- 
ly Increasing.  As  is  well  known,  iho  Pennsylvania 
railroad  company  has  placed  its  old  possenger-stiitioti 
at  tiie  disposal  of  the  managers  of  the  cxitibitioii  to 
furnisli  additional  space. 

—  The  Cliesapeake  zoological  laborntory,  which  U 
the  name  under  which  the  marine  zoological  stjaion 
of  the  Johns  Hojikins  unlvei'siiy  has  i>ecn  maintained 
during  the  last  six  years,  is  stationetl  this  year  at 
Beaufort,  NX'., — a  site  which  has  been  pmved  dur- 
ing three  previous  seasons,  from  ls80  to  IHg:?,  to  be 
most  favorable  for  Konlogical  researches.  iJr.  W.  K. 
Brooks,  the  director  of  the  laboratory,  has  het»n  pre- 
vented by  long-continued  ill  heallh  from  assuming 
bis  usual  responsibilities,  though  he  has  hoped  to 
join  the  party  for  a  time.  His  place  a<  chief  of  the 
party  has  been  taken  for  tlie  season,  at  the  request 
of  the  university,  by  H.  AV.  (.'onu,  Ph-D.,  who  re- 
ceived not  long  ago  one  of  the  Walker  prizes  from 
the  Boston  auclely  of  natural  history,  and  uliu  has 
recently  been  appointed  to  u  position  in  the  Wesleyan 
university  at  Middletow^n.  Besides  Dr.  Conn,  there 
are  nine  investigators  ut  work;  among  them,  W. 
B&tesori  of  St.  John's  college  (Cambridge,  Eng.), 
II.  H.  Donaldson  (A.B.,  Yale).  E.  A.  Andrews  (A.B., 
Yale),  I.  Nelwm  (S.B..  Univ.  Wise),  IT.  L.  t^sbom 
(A.B.,Wesl.),and  H.  F.  Nachtrieb(S.n..Univ.  Minn.). 
Others  were  exi>ected  to  join  the  company.  Private 
letters  from  Beaufort  give  indications  that  the  sum- 
mer's work  will  be  fruitful  in  good  results. 

—  The  Orecly  relief  squadron,  with  the  survivors 
on  iHjard,  arrived  at  Portsnumth  on  Friday,  Aug.  1. 
and  a  reception  with  a  gnind  parade  was  given  to 
timm  Monday,  Aug.  4.  Thi*  remains  of  those  wlio 
perished  liave  been  sent  to  New  York  for  burial. 
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—  North-western  North  America  contains  so  many 
different  linguistic  stocks,  and  these  are  split  up  into 
such  a  large  number  of  languages  and  dialecla,  that 
any  coutribution  to  the  supply  of  vocalmtaries  from 
this  region  is  important.  A  pamphlet  of  a  hundred 
and  twenty-seven  pages,  just  issued  by  the  geological 
survey  of  Canada,  contains  vocalMiJaries  of  "  on* 
or  more  dialects  of  every  Indian  language  spoken 
on  the  Pacific  slope  from  the  Columbia  River  north 
to  the  Chilkai  River,  and  beyond,  in  Ala$k:v,  and  from 
the  outcrroosi  seaboard  to  the  main  conilnenialdivltlfl 
in  llie  Kocky  Mountains,"  and  U  therefore  a  mc»«l  wel- 
come addition  to  the  working-material  of  the  linguistic 
scholar.  Tlie  vocabularies  result  from  the  joint  labon 
of  .Mes-*»rs.  N.  Kraser  Tolmie  and  George  M.  Dawson, 
whose  names  are  a  suflioicnt  guaranty  for  the  g«n- 
eral  accuracy  of  tlie  work.  The  vocabularies  number 
more  tlian  thirty,  and  are  classed  by  the  autliors  andrr 
no  fewer  than  fourteen  distinct  st»H*ks,  —  a  number 
which  it  is  probable  will  require  to  !>e  reiiuced.  Few 
scholars,  at  least,  will  be  willing  to  admit  Tshehcitis 
as  a  stock  distinct  from  Seli-^h,  of  which  lat^r  it 
la  usually  considered  to  be  the  weslerninosl  division, 
nor  to  consider  Bilhoola.  Kawltshin.  and  Xiskwalli 
distinct  from  Selish.  The  value  of  the  volume  la 
greatly  enhanced  by  a  map  colored  to  show  Ihe  dis- 
tribution of  the  Indian  tribes  of  British  Cnlimibia. 
The  linguistic  stocks,  the  distribution  of  wldeh  within 
the  above  area  is  shown,  are  the  Tlinkit.  Tshimsian, 
Ilaida.  Tinne,  Kwakiol,  BillxHiIa,  Aht,  Kawilsliin, 
Niskwalli  or  Skwnlliamish.  Selish,  and  Kuul^nnha. 
The  work  is  a  vubi^tantial  addition  tit  the  linguistic 
history  of  the  area  to  which  it  jiertains. 

—  The  bibliography  of  Ptolemy's  geography,  which 
Mr.  Justin  Wlnsor  has  l>een  printing  by  Instalments 
iu  the  llar\apl  uuiversity  Bulfelin,  has  l>ecn  issued 
separately,  in  advance  of  its  completion  In  the  But* 
letin,  and  form.*  an  interesting  contribution  (forty- 
two  pages)  to  historical  geography.  It  it  particularly 
valuable  for  the  information  it  gives  regarding  the 
early  cartograidiy  of  America,  and  the  anle-Colum- 
blan  views  of  the  ocean  west  of  Earojw.  31uch  col- 
laler»l  mailer  serves  to  elucidate  the  subject  The 
name  *  America  *  appears  for  the  fint  time  on  ft 
Ptolemoic  map  in  \'y£l:  but  reasons  are  given  for 
believing  that  it  occurred  in  print  or  in  manuscript 
as  early  as  I.'jIo-Io.  It  appears  that  copie*  of  the 
UT8  edilion  have  been  sold  at  eighty,  ninety,  and  a 
hundred  pounds. 

—  .According  to  yaiure,  Pasteur's  experiraenta 
with  the  virus  of  hydrophobia  are  going  on  with  oii- 
broken  succeas.  He  hiis  thus  far  experimented  on 
fifty-seven  ilogs. —  nineteen  of  them  mad.  and  thirty- 
eight  bitten  by  them  under  uniform  conditions,  (hit 
of  these  ihirty-eiglit,  half  had  l>een  previously  inocu- 
lated, llie  other  half  not.  The  latter,  wliliout  a 
single  exception,  died  with  unmistakable  signs  of 
hydrophobia,  whereas  the  nineteen  others  are  about, 
and  as  well  as  ever.  They  will  be  watched  for  a  year 
by  veterinary  doctors  to  see  whether  the  inoculaliou 
holds  good  permanently  or  only  temporarily. 

—  A  meeting  was  held  on  July  1,  in  the  lecture- 
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M  the  Britiftti  niuieiim.  for  the  pnrpo^e  of  con- 
rrrrinir  m  to  the  ndri^HbUity  of  adopting  the  method 
of  tr<nrtmi»)  nAtnei»cI»lure  now  coming  into  use 
an  /')oL>sists.     The  meeting  was  lield 

■>:■  ■   Ihe  vi%lt  lo  England  of  Dr.  Elliott 

C''  ;uinent  advocate  of  tlie  system   in  the 

V  •*.     l>r.  K.  llowdler  tf-harpe  read  n  paper 

Oil  i  <tiib-6i»ede8  of  goshawk,  differing  alight- 

ty  ter*   nm)    coming    from    Soutli   Africa. 

Turkey.  Asia  Minor,  India,  Ceylon, 
Other  casM  he  cited  were  those  of  Co- 
*!r  ,*  T.li  ihe  species  differ  only  in  fize.  These 
i  Mr.  ShuriH!  to  view  Or.  Coucs's  pro- 
?  i«ltZi  laror.  lie  wm  followed  by  Mr.  Seebolim, 
atatcti  his  belief  that  the  present  system  uf  bl- 
lal  noinonclature  had  retarded!  our  recognition  of 
fuct  iif  The  esislfnee  of  siib-spories.  Selecting 
fonn«  of  DUt'hatches,  he  iilusirateii  the  method 
by  which  he  would  convert  Dr.  CoiicVs  empirical 
Into  A  more  logical  system.  Dr.  Coues  was  ver>'  lieart- 
l)y  rec«lv'od.  lie  wiid  he  recognir-ed  that  nonien- 
dalure  was  a  necv9s;iry  evil.  Since  the  catablishmeut 
<if  the  blni>mial  system  by  Linn^f,  there  had  been 
mn  «b«olute  revolution  in  our  ideas  of  what  frpecieii 
were.  ''We  now  recognizf  that  there  are  no  »uch 
Iblujrs  »%  species,  and  that  furms  are  so  iutiiuately 
rvlatrd.  that,  did  we  know  all,  there  would  he  an 
or:*"  ■■■  ^ -rie*  ;  "  and  Dr.  Cones  instanced  the 
A  "Mlpeclter  in  proof  of  this.     Other  speak- 

er* .■.-",.!;  the  main  objections  lo  tlie  new  system 
belnc  the  fear  of  endles'*  Introduction  of  new  names, 
and  the  temptation  to  those  who  already  rcftneil  too 
much  In  summing,'  up.  Professor  Flower  said  that 
lucui*  fresh  system  ot  nomenclature  would  be  inevita- 
h\r^  hot  wlut  system  remained  to  be  seen. 

—  The  di5llng:ulshei]  malhematician.  Dr.  George 
Sklmon.  rrziu5  professor  of  ilivinity  in  Trinity  col- 

!>cen  elected  a  corresponding  mem- 
iiie  des  soien<v5,  InsUlut  dt*  Fnuicc, 
•  I    ur    ii'illiiun  Spottiswixtde,  the  lute  presi- 
<hnii  of  tbe  Hoyal  society. 

—  \<Uurf  announces  the  death  ol  the  venerable 
AM>**  MfM^n  at  the  age  of  eighty-one  years.  The 
fiT  ■  lias  been  long  known  in  conmc- 
ti  ■  .  science,  and  more  especially  as  \ho 
iiMn^iux,  Acui  uU  quite  recently  the  editor,  of  Lett 
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—  Tlae  Slat*  natural-history  society  of  Illinois  held 
]Ui  aunnal  meeting  at  Peoria,  at  the  National  Imtel, 
Aommencing  July  7.  Among  the  papers  presented 
wvre  tlie  followlnj;:  The  presldent'f.  addres.s,  Dr. 
Jaliuv  S.  Taylor:  Illinois  fore<ury,  T.  .1.  Burrill; 
D«trt'*pDi**nt«  In  thestreator coal-field,  Kdwiu  Evans; 
Uasiorloti  and  other  remains  of  the  loess  nnd  <lrift 
el»\  •.  find  fli>;irn'l,t:ioii  to  the  climntolog)' and  geology 
t  •  I  mounds,  Ancient  pictographic 

r  '1  the  vicinity  of  the  Missouri 

T:  ts  with  a  copper-head  serpent,  Wil- 

li M.-irlnt*  algiie.  Klse  of  sajt  in  trees, 

<■  A.    U.    Seymuur;   Sillc-culture.   J.    E. 

A-  rbvioptus  gAlls  on  the  leaves  of  Nyssa 

muludorn.    If.   Garman;  Artiflcial    production   aud 


propagation  of  insect  diseases,  S.  A.  Forbes;  Loca- 
tion of  sound  by  the  ear,  J.  B.  Taylor;  Life-history 
of  Prionyxystun  robtniae  Peck,  Parasite?  of  Apatura 
otyton,  Preliminary  stages  of  Papilio  cresphoiit-es,  A. 
II.  Mnndt;  Higher  cryptogams,  Mrs.  Dr.  Griffith; 
Instruction  in  zoiilogy,  B.  P,  Colton:  Zoology  in 
country  schools.  F.  A.  Houghton:  Introduction  of 
fishes  into  new  waters  by  natural  means,  i).  li.  W'ier; 
Enibryohigy  of  the  buccal  mucous  membrane.  Will 
X.  Sudduth. 

—  At  the  March  meeting  of  the  Royal  aslronondcai 
society.  Dr.  David  Gill,  her  majesty's  astronomer 
at  the  (ape,  stated  that  he  had  prejiared  a  scheme 
for  the  luvnsligalion  of  the  parallax  of  stars,  hut  lUnt 
the  carrying  il  out,  in  so  far  as  the  southern  lieml- 
sphere  w.is  concerned,  depended  on  the  generosity  of 
the  lords  commissioners  of  the  admiralty  in  provid- 
ing him  with  a  heiiomelcr  necessary  for  the  purpose. 
On  the  latli  of  June  he  had  an  interrlew  with  the 
authorities  of  her  majesty's  treasury,  and  w.-w  jK-r- 
mitted  to  state  to  tl»e  society,  at  its  meeting  on  the 
evening  of  the  same  day,  that  they  wuuld  not  l»e 
warning  in  the  iKx'essary  generosity.  It  will  be 
remembered  that  tbecf»-oi>emtionuf  Dr.  Elkin,  work- 
ing with  the  large  lieliometer  of  the  Yale  college 
observatory,  is  included  in  thii^  plan. 

—  The  first  Do  Morgan  memorial  medal  has  been 
awarded  by  tlie  London  mathematical  society  to  Pro- 
fessor Arthur  Cayley.  for  ills  contributions  to  the  mod- 
ern higher  ali^ebra  and  oilier  branches  of  mathematics. 
The  presentation  of  the  mettal  will  take  place  at  the 
annual  meeting  of  the  society,  in  Xovemher  next. 

—  The  way  of  connecting  electric-light  cii-cuiis, 
which  is  repreeenteil  in  fig.  1,  has  been  iJitroduced  by 


j^H 

IHH 

I 

Fio.  I. 

Dr.  Uopkinson  and  Mr.  Edison.  Two  dynamos.  T).  D, 
are  counecled  in  serle*  to  the  principal  lines,  Xo.  1 
and  So.  i!;  and  a  third  conductor,  called  tlio  'com- 
pensator.* is  introduce<l  to  serve  :i9  the  return  eircuiL 
Tliu  lamps  L  and  L  :ire  placed  between  the  main 
lines  ami  the  oompeusuiing  line.  It  is  ctaimefl  thai 
this  arraugemeac  diminislioB  the  weight  of  c<»pt»er 
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necessary  in  the  wire*  by  sixty  per  cent;  but  thl» 
figure  is  probably  too  lUgb.  If  tbe  electromotive 
force  of  tbe  dynamo  is  too  bigh  for  ibe  bimps,  n  tbtnl 
wire  t:»olueo!i  tbe  lu'<i  priiicipiil  conductors  nmy  be 
used,  and  the  hiinp^  inseneni  bet^recu  ibi!^  and  tbe 
two  princlpnl  coaductorvt. 


Piu.  2. 

Fig.  2  represent*  an  arrangement  inveiiTed  by  Mr. 
J.  S.  Bee«maii:  it  is  composed  of  two  dynamos,  oon- 
aected  as  sbown,  the  two  circuits  of  the  dynamos 
being  joined  cixisswise  by  tbe  lamps.  It  will  be  seen 
thiit  tbis  Arrangement  pennits  each  lamp  to  have  the 
same  difference  of  potential  betAveen  its  extremities. 
becaiiAc,  as  each  lamp  Is  nearer  one  of  the  dynamos,  it 
is  tbe  mon;  distant  from  the  otlicr.  If  the  lines  nre 
considered  as  rails,  or  other  conductors  on  an  electric 
'railway,  tbe  Kpeeil  will  l>e  the  same  at  all  itoints  of 
the  line;  for  tlie  difference  of  poientiah  between  the 
conductors  will  l>o  cunstant:  consequently,  if  several 
trains  of  tbe  same  weight  run  over  ihe  same  line, 
tliey  will  not  strain  to  go  by  each  other. 

—  Among  recent  German  patents  is  one  issued 
to  D.  French  St  (Seorge  of  London,  for  a  novel 
form  of  pbonograpii.  The  cut  shows  a  round  phulo- 
graphic  plate  d,  upon  which  a  ray  of  light  falls 
through  the  opening  al  e.  A  slide  over  this  opening 
isconneL'ted  with  tbe  vibrating  plate  in  the  mouth- 


piece ff  in  such  (L  way,  that,  with  the  vibrations  of  iho 
plate,  the  si7:c  of  the  opening  is  varied.  The  result 
Is.  (lint  on  liic  photographic  disk,  whidi  is  kept  in 


rotation  at  a  constant  rnie,  iberr  ■••  )>n  Mii4-f<i,  m:*'T 
development,  adark  circle  of  varying  width.  In<>nKT 
to  reproduce  the  tunes  of  (he  voice,  a  ray  of  light  li 
sent  tliruugh  this  photographic  image  upon  a  selenium 
transiniitHr  of  the  form  invented  by  A.  Graham  UeJl. 
and  used  la  his  radiophone. 

—  The  Berlin  African  ass4iciatlon  dcapatchcd  oq 
expedition  to  the  Kongo  during  July,  of  widch  LleliL 
Schulx  is  (o  be  the  leader.  News  has  been  received  of 
tin-  two  travellers  for  this  assr>ciation.  —  Dr.  Richard 
Bohm.  and  tlie  engineer,  P.  Keichahl.  — of  the  date 
of  lost  August.  Tliey  had  crossed  Lake  Tanganylks 
with  the  Belgian  agent  at  Karcnia,  Lieut.  Storms  U» 
Qua  Mparn,  iind  started  across  unexplored  country 
for  Lake  Moeso.  The  Jliustrirtv  itUuny  states  that 
Dr.  Buhm  is  to  succeed  Lieut.  Stornts  in  command  at 
Karema.  The<  International  African  assmMatii^n  has 
founded  lliirty-twn  stallons  in  addilinn  to  Le<>(M.>ld- 
ville.  Ten  of  thej«i  are  on  the  Xiadi-Kwilec,  twenty 
on  the  Congo,  and  two  on  the  coast.  During  his  last 
journey.  Stanley  acquired  a  consideralde  length  uf 
tbe  river-bank.  By  means  of  the  steamers  an*d  Ibe 
new  roads  round  the  rapids,  the  Journey  to  Stanley 
Pool  can  now  be  made  in  fourteen  days.  Col.  Win* 
ton  has  taken  tbo  command  between  Vivl  and  Stan- 
ley Pool. 

—  M.  J.  B.  Morot,  lately  decease^!,  left  to  the 
Soci<^ic  de  g^ographie  a  sum  of  two  thousand  franc*, 
the  inter<tst  of  which  is  to  form  an  annual  prize  for 
the  French  navigator  who  shall  approach  nearest 
to  the  north  pole  during  the  year;  or,  in  default  of  a 
suitable  receiver,  the  prize  may.  at  the  discretion  of 
the  society,  accurauJate  for  two  year^.  In  the  absence 
of  an  arctic  navigator,  it  may  be  awarded  to  the  dis- 
coverer of  an  unknown  island  or  country. 

—  Capt.  S^jrensen  has  determined  that  the  north- 
ern point  of  Europe  is  not  Cape  Xorth,  as  uanally 
assumed,  but  a  promontory  called  Kni\6kjoeri>tMe, 
about  ten  minul(»s  of  longitude  west  from  Cape* 
Xorlb,  and  reaching  nearly  a  tlionsand  metres  in 
northerly  direction  beyond  tl»e  extremity  of  Cap«i 
North. 

—  Three  Important  memoirs  on  the  geology  and 
geography  of  eastern  Europe  liave  lately  nppeared. 
Thi'  first,  by  Dukuchaeff,  treats  of  the  distribution 
of  the  black  loam  (chcrnol  zemllu)  of  Kussla,  famed 
for  its  fertility.  Another,  by  Paul  Veniukoff.  con- 
siders the  distribution  of  the  Devonian  rooks  of  Ku»" 
sia.  Tbe  third,  by  Vitikin.  discusses  the  formation 
of  the  valleys  of  central  Russia.  These,  according 
to  the  author,  are  due  to  a  gradual  elevation  of  thf 
land,  which  left  the  edges  ot  a  shallow  sea  traus- 
furmed  into  plains,  across  which  brooks  nuide  their 
way,  culling  out  ravines  and  channels,  growing  in 
iuipurtancc  and  volume  as  the  area  of  land  enlarged^ 
and  finally  becoming  rivers.  There  was  no  lake- 
period,  as  in  the  Baltic  region.  With  few  ex-ceptions, 
tlic  lakes  of  central  Ku&sia  are  ancient  river-l>ed9, 
cut  off  by  change's  in  the  course  of  the  stream.  Bchr*s 
law  is  exemplified  in  the  valleys  of  the  prinoiiml 
streams,  which,  like  the  Volga,  Viatka,  and  oiherv, 
have  a  general  parallelism  with  tbe  meridian. 
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COMMENT  AND  CRITICISM. 
A  XAitKEi*  fenture  of  recont  8cientiHc  work 
is  the  teD<lency  lo  iiUeniat'ioual  co-ai>eratiou. 
ProbleiDs  too  large  to  he  timlcrtAken  by  a  single 
tnstitulton.  or  frven  by  one  nation,  are  thus 
•opfi'ssrnlly  &o]ve<l.  Two  exumplcs  suggest 
Uicni9(*lvi^.  The  first  of  these  is  the  largest 
piece  of  astroDOinicat  work  yet  undertaken. 
Since  1870  a  dozeu  ohservatoriea  liavc  been 
artively  engaged  in  prepnrin^  a  catalogue  of 
•bout  a  hunditnl  tliousand  stars  in  the  northern 
bemi^pberet  a  part  of  the  sky  l>cing  assigned 

Each  ohservniory.  The  (Ireely  expedition 
lU  the  second  example.  This  was  one  of 
oxen  expeditions  fitted  oat  by  various 
srnmeQU  to  secure  Bimultaneous  metcoro- 
cal  observations  for  one  year  at  different 
poiDlti  within  the  aretic  circle.  Other  examples 
mi^ht  be  added,  all  tending  lo  show  that  co- 
operation is  likely  to  jield  results  of  lasting 


We  have  on  several  occasions  called  atten- 
tioo  rvtitorially,  or  through  our  contributors, 
to  the  luivnnta^es  likely  to  follow  the  orgauizu- 
lion  of  an  international  scientific  association 
properly  fonnctl :  and  the  resijonses  which  have 
oome  to  a  recent  appeal  are  to-day  referre<l  to 
in  oar  notes.  Besides  llic  inspiration  the  indi- 
Tidnal  members  would  gain  from  attendance 
at  its  &<vssions.  such  a  society  would  inspire 
p«at  coDfi<h't»('e  in  the  work  that  it  might  un- 
dertake. It  wonltl  then  become  comparatively 
lo  ftc<'«rc  proper  means  for  iuvcsligalion. 
ir»'ers,  too,  would  be  mticli  more  willing 
io  aid  in  a  research  in  which  there  was  little 
T  of  nee<Dess  duplication. 


I'KNT  calls  our  allenlion  to  the 
'    Henry  Draper  medal  in  onr 
hripf  list  of  honors  founded  in  this  country  for 
Ncarch.     Both  this  and  the  Watson 
overlooked  ;  as  we  were  under  the 


impression  that  the  gifts  of  Mrs.  Draper  and 
Professor  Watson  were  wholly  in  aid  of,  rather 
than  as  rewards  for,  research.  This  last  is 
tiie  ease  in  part  with  the  Watson  fund,  the  in- 
come of  which  is  directed  to  be  expeu<led  '  for 
the  promotion  of  astronomical  science."  But 
in  making  the  National  academy  of  sciences  his 
residuary  legatee.  Mr.  Watson  also  provided 
that  a  gold  medal  of  the  value  of  one  hundred 
dollars,  with  a  further  gratuity  of  one  hundred 
dollars,  should  be  given  "  IVom  time  to  time 
to  the  person  in  any  country  who  shall  make 
any  astronomical  discovery,  or  produce  any  as- 
tronomical work,  worthy  of  reward,  and  con- 
tributing to  onr  science."  The  fund  is  of 
recent  date,  and  no  award  of  the  medal  has  yet 
been  made  ;  but  a  part  of  the  expenses  of  the 
eclipse  exi>edition  to  Caroline  Island  was  paid 

from  the  fund.        

The  fund  given  by  Mrs.  Draper  to  the  na- 
tional academy,  to  commemorate  one  of  its 
members,  the  late  Dr.  Henry  Draper,  is  also 
ver)*  recent,  and  no  award  has  yet  been  made. 
A  gold  medal  of  the  value  of  two  humlreiJ 
dollars  is  to  be  awarded,  not  oftener  than  every 
two  years,  *■  to  any  person  in  the  United  States 
of  America,  or  elsewhere  '  (with  i>referencc, 
other  things  being  equal,  to  an  American), 
*  who  shall  make  an  original  investigation  in 
astronomical  pliysics  *  meriting  such  an  award. 
This  award,  like  the  Lawrence  Smitli  medal, 
can  l>e  given  only  for  investigations  made  or 
ptiblishetl  since  the  last  preceding  awaid. 


One  is  tempted  to  s|>eculate  on  the  compar- 
ative value  of  funds  given  in  direct  aid  of 
scientific  research,  and  of  me<lals  or  gratuities 
rewarding  successfnl  discovery  or  searching 
investigation.  The  former,  as  the  endowment 
of  research,  must  surely  produce  the  more 
immefliate  practical  results ;  while  the  latter 
signalize  the  victories  of  science,  and.  when 
properly  administered,  direct  public  attention 
to  what  is  of  true  value.     But  in  the  probable 
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extension  of  such  foundations  as  the  latter  in 
this  generous  country,  does  there  not  hnk  a 
possible  danger,  —  a  danger  that  their  bestowal 
will  fall  into  hands  incapable  of  proper  ad- 
ministration? If  an}'  one  think  this  danger 
remote,  let  him  reflect  on  the  ill-judged  selec- 
tion of  recipients  for  honorary  degrees  in  many 
of  our  best  universitieH  and  colleges.  Let  such 
foundations  remain,  as  now,  in^the  bands  of 
those  whose  i}osition  lias  been  gained  solely 
by  research,  and  the  danger  vanishes. 


The  standard  of  light  adopted  by  the  Paris 
electrical  conference  lust  April  is  the  amount 
of  light  emitted  by  a  square  centimetre  of 
mt'lted  surface  of  platinum  at  the  point  of 
solidiflcatton.  It  was  believed  that  advantage 
could  thus  bo  taken  of  a  physical  constant 
(namely,  the  melting-point  of  platinum)  ni)on 
which  could  be  based  all  our  i)resent  changing 
and  unsatisfactory  photometric  standards. 
The  adoption  of  this  standartl  has  been  much 
criticised,  for  it  does  not  seem  to  lend  itself 
easily  to  actual  photometric  tests.  "Werner 
Siemens  proposes  that  a  piece  of  platinum  foil 
should  be  enclosed  in  a  cavity  provided  with  a 
conical  opening  0.1  of  a  stjuare  ceutimeti'e  ; 
this  piece  of  platinum  to  make  part  of  an  elec- 
trical circuit,  the  cuiTcnt  in  which  can  be  so 
regulated  that  a  comparison  with  any  light  can 
be  made  at  the  moment  of  fusion.  The  tem- 
peratures of  solidification  and  fusion  of  plati- 
num do  not  differ  sensibly  from  each  other,  and 
Siemens  believes  that  the  error  introduced  by 
taking  the  temperature  of  fusion  instead  of  that 
of  solidificaliou  would  be  small.  The  use  of  an 
electrical  current  to  produce  fusion  has  certain 
advantages,  for  the  time  ol"  fusion  can  evi- 
dently l)e  deferred  until  the  proper  moment. 
Preliminary  experiments  have  shown  that  the 
light  emitted  from  an  opening  0.1  of  a  square 
centimetre  in  section  by  8icmens*s  method  is 
equivalent  to  nearly  one  and  a  half  standard 
English  candles. 

Although  the  standard  adopted  by  the  Paris 
conference  seems  to  be  based  upon  the  unalter- 
able laws  of  matter,  it  does  not  seem  as  if 
it  would  ever  be  ijractically  adopted.     .Some 


form  of  the  modem  incandescent  electric  light, 
it  seems  to  us,  would  afford  a  much  better 
prospect  of  a  standaixt  light.  It  is  difficult 
to  maintain  the  steadiness  of  such  a  light 
for  photometric  puri^oses;  but  this  does  not 
seem  impossible  to  accomplish.  It  is  evident, 
that,  if  we  could  maintain  an  electrical  current 
constant  through  a  platinum  wire  or  carlioD 
filament  in  a  suitable  medium,  we  should  have 
the  means  of  reproducing  the  same  amount  of 
heat,  and  therefore  light,  from  the  same  area. 
Unfortunately,  carbon  changes  in  resistance 
at  the  j>oint  of  incandescence  ;  and  the  resist- 
ance of  platinnm  is  not  invariable  under  re- 
peated heating  and  cooUng  in  a  comparative 
vacuum.  An  exhaustive  investigation  of  the 
peculiarities  of  platinum  or  of  iridium,  under 
the  effect  of  incandescence  produced  by  the  elec- 
trical current,  woidd  seem  to  be  desirable  before 
the  French  standani  is  accepted  as  a  finality. 


LETTER   TO   THE  EDITOH. 
Tornado  predictioiiB. 

In  ail  article  on  *  Tornado  predictions/  published 
in  the  July  number  of  the  American  meteorological 
journal,  a  table  of  verifications  is  given,  in  which  Uie 
average  of  successful  predictions  for  several  months 
is  from  ninety-six  to  ninety-eight  per  cent. 

An  examination  of  the  table  shows  that  this  re- 
markably liigli  percentaj^e  of  verification  Is  largely 
made  up,  not  of  successful  predictions  of  tornadoe5, 
but  of  successful  predictions  of  no  tornados.  In 
justification  of  this  method  of  verification,  the  writer 
says,  *'  It  requires  as  much  and  often  more  study  to 
say  that  no  tornadoes  will  occur,  as  to  make  the 
prediction  that  conditions  are  favorable  for  their 
development."  If  this  explanation  be  accepted  as 
satisfactory,  what  do  the  verifications  signify  ? 

A  little  consideration  will  show  that  the  ahmlule 
value  of  these  figures  gives  no  basis  from  which  to 
judi/e  of  tliH  real  success  of  the  tornado  j)redictions. 
The  averages  of  ninety-six  and  ninety-eight  per  cent 
are  mainly  functions  of  the  non-tornado  days,  witli 
but  slight  modifications  for  the  ouccess  or  failure  of 
the  prediction  of  actual  tornadoes.  An  ignoramus  in 
tornado  studies  can  predict  no  tornadoes  for  a  whole 
seiison,  and  obtain  an  avcnigc  of  fully  ninety-five  per 
cent.  The  value  of  the  expert  work  must,  therefore, 
be  measured  by  the  excess  which  is  obtjUned  over 
the  man  who  knows  nothing  of  the  subject.  This  Is 
the  only  way  to  determine  any  significance  in  the 
method  of  verification  at>ove  described.  The  eseett 
is  but  one  or  two  per  cent,  and  poorly  exhibits  the 
pre.«ent  stage  of  progress  in  tornado  studies.  The  in- 
justice which  is  done  is  to  be  found  in  the  method  of 
verification  adopted.  In  ascertaining  the  value  of  tor- 
nado or  any  other  special  storm  predictions,  the  con- 
sideration of  days  on  which  no  storms  occur,  and 
none  are  predicted,  is  entirely  beside  the  question. 

If  the  writer  of  *  Tornado  predictions  *  will  give  the 
verifications  obtained  from  positive  predictions,  and 
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rnB  S AT  ION  A  L  CONFERENCE   OF 
ELECTRICIANS, 

Toe  fyreftideut  of  the  United  States,  iu  pur- 
euanoe  of  a  special  provision  of  congress,  has 
Bppointr<]  a  scientific  commission,  the  com- 
|KMJtion  of  which  wc  gave  iu  No.  T-S,  of  which 
IVoftiasor  Rowland  is  chnirmnn,  and  which  may, 
in  the  oame  of  the  rtiitcd-States  govcrument, 
cooduct  a  uatioufil  eourereuco  of  eluctriciana  in 
PhUadelpliia  in  the  niitnmn  of  188-1.  The  law 
cvrAtin^  the  commission  is  ns  follows:  *-^  That 
the  president  of  the  Tnited  States  be,  and 
fair  hereby,  authorized  to  appoint  a  scientific 
commlsaioD  which  tuny,  in  the  name  of  the 
rnitvd'Stxltes  governraent,  conduct  n  national 
conference  of  clcctricinn*  in  Philadelphia  in 
tbr  aatnmnof  18«4  ;  that  said  commisiiion  may 
Inrite  •dcDlifio  men,  native  and  foreign,  to 
|'«rtici)>ate  in  the  conference,  and  may»  in 
gVQrral,  dclonnine  the  scojw  and  charnclcr  of 
iu  irork  ;  that  the  sum  of  seven  thousand  five 
homlretl  dollars  lie  appropriated  to  meet  the 
tfXpenAcs  of  the  commi&rsiou  in  condut-tiug  the 
coarerenec  and  investigations,  and  to  meet 
the  exp«!n«ieH  of  preparing  reports  of  the  same, 
jnovwt^t  that  Uie  whole  amount  of  the  ox- 
jftnsc*  incurred  by  said  commission  sh:dl  not 
exceed  the  said  sum  of  seven  thousand  five 
fauadred  dollars,  and  the  members  of  sumI 
eommiMion  tthall  not  receive  any  coni|)ensntion 
Ajt  iicn'ict-*a."  It  is  left  to  the  discrclion  of 
the  vonuniesiou  to  invite  foreign  scientific  men 
U'  '   ••  labors  of  th**  confci-ence  ;  nnd  the 

Til  ^  I'-s  government  docs  not  dictate  in 
rtganl  to  Uu?  topics  which  are  to  be  treated  iu 
til*  iK-ea,  further  than  to  require  that  the 

•i-  g  shall  be  lield  as  early  as  Aug.  7, 

tSN.  Iu  the  letter  to  ench  member  of  tlic 
WSTT^  ^  f-risitig  him  of  his  appointment, 

St^  „'huyseu  writes,  "■  It  is  hardly 

;  to  observe  tlial  this  commission,  ap- 
for  high  scientific  purixises,  will  not 
livrmtt  ib>  intiueuces  to  be  exerted  iu  Mialf 
of  any  {>rrKon  or  company,  nianufaclurcrs  of 
«lcel/ical  apparatns  or  umchiues." 


The  raiaon  d'etre  of  this  commission  is  the 
conjaticiion  of  the  electrical  exixisition  in 
Philadelphia  with  the  meeting  of  the  American 
association  of  science  in  the  same  place,  and 
the  meeting  of  the  British  association  in  Mon- 
treal. It  is  hoped  that  a  number  of  foreign 
scientific  men  may  be  induced  to  delibenite 
with  the  American  commission  upon  more  or 
less  internati<^Hl  electrical  questions.  It  is 
thought  by  some  that  there  is  hardly  need 
of  another  conference  of  electricians.  The 
French  conference  has  lately  adjourned.  Lord 
Rayleigh  has  made  an  exliaustive  determination 
of  the  ohm.  A  standartl  of  light  has  been 
adopted  which  is  the  best  that  prescnit  cxprri- 
ence  indicates.  The  meteorological  directions 
of  electrical  science  need  time,  and  not  confer- 
ences, for  their  development ;  and  the  protec- 
tion of  international  cables  and  international 
telegraphic  relations  was  fully  considered  iu  the 
French  conference.  In  answer  to  this  view, 
it  must  be  pointed  out  tliat  the  mere  assemblage 
of  those  most  interesteil  and  practised  iu  any 
department  of  science  is  necessary  in  the 
present  state  of  scientific  research.  There  are 
no  '  gentle  hermits  '  in  the  subject  of  elec- 
tTioily ;  and  no  one  can  hope  to  advance  the 
subject  by  working  iu  a  remote  lighthouse  or 
on  a  desert  island.  There  may  i»e  Victor 
Hugos  in  |>oetry  and  fiction,  but  not  in  elcc- 
,tricity. 

It  is  possible  that  American  science  may 
enlighten  foreign  science,  even  on  such  trite 
subjects  as  the  ohm  and  the  standard  of  light. 
There  is,  moreover,  the  adoption  of  the  elec- 
tric light  by  the  American  lighthouses,  and  a 
report  upon  the  uses  of  electricity  in  connec- 
tion with  torjxjdo  warfare,  —  a  subject,  when 
it  is  considered  that  torpedoes  constiluti'  our 
principal  means  of  harbor  defence,  of  e8|)ecial 
interest  in  the  coming  presidential  •election. 
The  imagination  needs  only  a  slight  stimulation 
to  i)erceive  that  the  government  can  reasonably 
expect  as  great  a  return  for  the  sum  of  seven 
thousand  iUe  hundred  dollars  investeil  in  an 
electrical  conference*  as  it  can  ho|>€  to  have 
from  the  same  suni  expended  iu  improving 
the  harl«)r  of  Podunk. 
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HARVARD  PHYSIOLOGICAL 
LAiiORATORY. 


The  phvsiologiral  lalioratory  of  the  medical 
school  of  Hanai'il  university  prcsenls  some 
pcculinrities  of  arrangement  ami  ap]>oiDtn]enU 
which  seem  worthy  of  n  brief  description.  The 
rooind  occupied  for  this  purpose  include  about 
one-fourth  of  the  available  space  of  the  second 
tloor  in  the  new  building  of  thwftchool  at  the 
corner  of  Bo\  Iston  ami  Exeter  Streets  in 
Boston.  The  disi>ositiou  of  those  rooms  is 
shown  in  the  accompanying  plans  (tigs.  1 
nnd  2).     The  large  lecture-room,  it  will  be 


(  WP)^  to  which  the  ovorflow  ft-om  any  appa- 
ratus may  be  conducted.  This  pipe  runs  into 
a  small  ojwn  sink  lying  below  that  jwrliou  of 
the  table,  and  having  also  its  own  water-supply. 
Near  the  middle  of  the  table  are  the  binding- 
posts  of  a  pair  of  electric  wires  {E)  coming 
from  tiic  general  laboratory,  and  close  to  these 
is  the  air-pipe  {A)  from  the  respiration  appar»- 
tus,  to  be  presently  described.  The  course  of 
the  wires  and  pipe  beneath  the  floor  is  showD 
by  a  dotted  line  in  the  plan.    At  the  same  end 


1.  — Gensral  PLAir  or  lasoiutokt  akd  lsctpik-I 

■DOM. 

ZtUrrinff  ta  plan*  o/  Intmmtorjf.  —  BC,  bailer}*  ctoatM,  Cffxllcryl;    /?/*«  btoil< 
lamp,  Bt,\tm\»acV';   £fn,buiii,   C'C  clothi-«-rkiftt*tt;   C'/,  clo*et   (UD^Icr  »r4Ui'^ 
t"T,   rhraiicnt   IiiIiIl>-.    J^A,   iligCflllon   H|ipiiratii«,    M.    A'-^V:     /V.    •■hv*L 
flruwi-r»;    Fi',  tlltfr-putnp:    /#'('.  ^\at*  i-cibi.-.    fr'm,  i:..'  "    t; 


anivi-rv;    f /•,  nil<-r-nutnp:    /#(■.  tC'U**  I'O"*--.    trm.  i.-.r 
i/'^^  hrliotUt  rtielf;  7.1,  intvcilon  appcimlue;  /C.Uii-! 
(frnphlon;    /.,   liitiie;     tl,   lecturt'-tuhle,    .W,   iu>*ii- 


Uble;   ^/.  oiMTatlriic  in«trtimcnu;  i*r,  portfoHo-cMe;   /'.V,  ncnduhiui  ntyotfrKph;   /.'.  rvfriwintor;  AM.  rrni..r<..f   i.  .jii-ir 
uldennit  appamtut^;  >//,  ifU>am-bnib;    A'f.  »teain  cniclnc ;   a^.  ahvlvca:   .Sir.  olnk:  >/'.  pvlodiU  pendulum.    >'/',  »uw  lAblt 
aoop«;    VA,  vftriiieltliiir   tipparntu*;     !'>',  veiililiiOinj   Rbari;    H'A  wurk-bfbcb ,    WT,  W"rkin({-tabU'.     Ltcture-room,  —  ^,  m\t^ 
^,  Dlnckbuitnli>  i  JT,  clei-incliy ;  0,\pu;  /T.  piuuiiiuitc  truii^b;  fT,  vawr;   irp,  wiuti-pip«. 


seen,  has  also  an  ante-room  lending  to  the 
chemical  laboratories,  which  occupy  the  re- 
mainder of  the  floor,  the  lectures  of  both  de- 
partments being  given  in  this  room.  It  may 
be  mentioned  here  that  the  stories  of  the  build- 
ing are  iu  general  quite  high,  permitting  the 
frequent  use  of  mezzanines  with  great  economy 
of  space. 

In  the  lecture-room  itself  the  table  is  the  most 
interesting  feature.  When  ready  for  use,  it  is 
merely  a  plnin  black  walnut  table,  with  a  thick 
lop  about  .')  metres  long,  t)')  centimetres  wide, 
and  8G  centimetres  above  the  floor.  On  this  are 
water  and  gas  cocks  (W^  O),  and  a  wa&te-pii)e 


of  the  table  is  a  movable  cover  over  a  largo 
pneumatic  trough.  Here,  as  elsewhere  on  the 
tabic,  the  water-supply  is  fix>iu  a  tank  at  the  top 
of  the  l)uilding,  so  that  the  pressure  is  con:>tant. 
.\s  the  pipes  are  indepcmienl,  the  uecessary 
conditions  of  the  water-supply  for  hydraulic 
exp»*rimc'nts  nre  satisfied.  The  middle  half  of 
the  table  presents  more  novel  features.  It  Is 
movable,  running  on  wheels,  and  exists  in  du- 
plicate, each  of  the  two  departments  using  tJie 
lecturo-i*oom  being  thus  providt-d  foi*.  This 
section  can  l»e  run  off  into  the  laboratory,  and 
there  loaded  with  any  api)aratu3  or  material 
required  for  the  lecture.     It  is  thus  possible  to 
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prv|«i«  A  lilfflciiU  experiment  much  more  read- 
liy  *Dt\  completely t  or  lo  leave  complicuted 
A|>paraU25  set  up  for  some  length  of  time.  The 
(lection  Has  also  a  set  of  drawers  coatainiug 
such  '»]>onitiDg  iuslnimeDts,  glassware,  towels, 
•tc.,  a»  are  constantly  required  in  the  deraon- 
ition9»  a  shelf  below  carrying  sand-baths, 
ips.  and  the  like.  In  the  plan  the  movable 
{LT)  stands  in  the  laboratory,  as  when 
waiting  for  itn  lc(aiire-lond.  Behind  the  table 
in  xUv  lecture-room  are  three  sHdiny:  black- 
boanU  {B),  280  cenlimtitres  long  and  120 
<*t*  ' -,  which  run  np  and  down  in 

ff  dl   liood    {If)*   coiniuunicuting 

tSho  with  the  adjoining  chemical  laboratory. 
In  this  way  nnpleasaut  &mells  or  noxious 
gasr^  are  easily  avoided ;  and  apparatus 
mar  tie  set  up  while  the  lecture  i*  going 
on.  Along  the  upper  edge  of  eaeli  black- 
board ia  a  small  lirass  rod,  which  has  been 
found  coDvenieDt  for  suspending  diagrams 
■h  '  ■  ^  '  -  Below  are  cupboards  for  fur- 
tL*  -supplies,  four  electric  bells  be- 

ing pJact'ii  at  the  side  to  summon  various 
iierson*  whose  help  may  be  reijuired  dur- 
ing the  Ireture,  The  seals  slope  upward 
w|U»  n  sT^dunlly  increasing  pitch  (in  ac- 
th  the  ride  of  construction  given 
,  so  that  each  |>erson  in  the  audi- 
iti  equally  gCMxl  opportunity  of 
_:  ihe  heads  of  those  in  front  of 
Above  Uie  seats  is  a  broad  platform 
or  gallen*  leading  t<i  the  entrances  for  stu- 
dents, and  corresponding  to  the  mezzanine 
of  the  fl*xjr.  At  the  back  of  this  gallery 
iJir  wtnilows  are  provided  with  shelves  for 
nii<:nj«copical  demonstrations  as  the 
T«  rpqiiirc.  The  room  is  li)j;hted  al- 
yfrom  wiodowa  in  the  eastern 
n  gallery  ;  but,  as  the  lectures 
f  room  was  planned  are  usually 
I!  the  morning,  no  ditUculty  has 
A  large  chandelier  has  been  found 
it  for  the  later  hours  of  the  winter 
iflernoons  and  in  the  evening.  A  beam  of 
li^t  may  be  brought  into  the  lecture-room  by 
placing  a  heliostAi  on  the  shelf  (HS)  of  the 
proper  window  in  the  southern  wall  of  the 
buUding,  and  this  ray  can  also  be  carried  into 
the  laboratory.  At  present  no  arrangements 
bare  been  made  t"  darken  the  lecture-room 
lantern  demonstrations  ;  but  this  can  be 
Ij  done,  should  it  become  desirable. 
A  amall  aute-room  at  the  si<lc  opens  both  into 
tiie  main  hall  and  the  g«'ueral  laboratory.  The 
liltrrb  a  large  ro*jm  (10.8  by  9.6  metres)  and 


Crt: 
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of  the  fidl  height  (6.25  metres)  of  the  story. 
Liglit  is  furnished  by  three  lai*ge  windows  in 
the  eastern  wall,  and  by  the  five  windows  of 
the  gallery  at  tlie  northern  end  (see  fig.  2). 
As  the  partition-wall  which  shuts  olf  the  small 
room*  is  partly  of  glass,  the  light-supply  is 
ample.  A  general  view  of  this  room  and  of 
the  gallery,  taken  fvom  a  point  near  the  door 
of  the  woigbing-room.  ia  given  in  fig.  3.  The 
arrangement  of  the  worJdng-tahiea  (  1^7*)  is 
evident  from  the  plan.  Those  along  the  walls 
are  (irmly  fixed  in  positiou,  as  is  also  the  mid- 
dle table  adjoining  the  interrupter-case  (IC)  : 
the  other  working-tables  can  be  moved  as  re- 
quired.    Two  chemical  tables  (C7^,  with  the 
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necessary  shelves  and  chemicals,  bowls,  and 
filter-pumps,  furnish  places  for  from  six  to 
eight  students  in  the  practical  courses  or  for 
8|>ecial  work.  The  working-tables  adjoining 
the  k\-mographion  (An)  and  interrupter-case 
(IC)  can  be  extendetl  to  the  long  table  below 
the  windows  by  a  board,  which  is  hooked  into 
position  as  needed.  In  this  way  it  is  jwssible 
for  two  ix»rsons  to  operate  in  the  most  favora- 
ble light  and  iwsition.  The  cases  holding  the 
operating  instruments  {01)  will  be  seen  to  be 
very  conveniently  placed  against  the  wall  near 
the  otJerating-table :  at  the  side  are  shelves 
containing  the  ether,  morphia,  curare,  etc.. 
likely  to  he  required. 
The  ventilation  of  this  room,  tike  that  of  the 
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building  ID  gonornl,  is  provided  for  by  Inrge 
shafts  in  the  wall,  wliich.  however,  for  the  sake 
of  simplicity,  nre  not  fully  indicated  in  the 
plan.  There  are  similnr  shafts  for  warming  the 
rooms  with  heated  air.  There  are  also  luimer- 
0118  stcam-r.ndialors  for  the  coldest  weather. 
Besides  the  waste-jiipes  helonj^ing  to  the  sinks 
and  Iwwls,  shown  in  the  plan,  tliere  nre  nmny 
extra  waste-pipes  with  stop-ci>cks.  1^  which,  by 
means  of  hose,  water  mnv  be  carried  off  from 


of  place  here.  It  is  intended  to  serve  priinarily 
as  a  hiboratory  of  research,  and  secondarily  u 
an  adjunct  to  the  lectures  on  physiology  in 
the  preparation  of  suitable  apparatus  and  eX' 
periments.  Coiirecs  in  ••  practical  physiology' 
are  also  ^ven  in  the  laboratory  to  the  cI«m| 
in  sections  of  a  convenient  si^ie.  bat  no  in^ 
struclion  in  *  biology'  is  contemplated.  All 
histological  work  proper  is  carrieil  on  in 
special  department  in  another  part  of  the  build- 
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any  apparatus  which  can  i)OS8ibly  be  set  up  in 
any  of  the  rooms.  The  sink  in  the  north-west- 
ern coriier  of  the  laboratory  and  the  adjacent 
basin  (Bii)  have  both  hot  and  cold  water. 
With  one  exception,  the  water-supply  comes 
directly  from  the  ordinary  city  pipes.  The 
exception  is  the  chemical  table  against  the 
southern  wall,  which  has  an  independent  sup- 
ply from  the  tank  already  mentioned,  and  there- 
fore useftil  for  hydraulic  experiments. 

To  avoid  any  misapprehension,  a  word  as  to 
the  puri)ose  of  this  laboratory  may  not  be  out 


ing.      It   seems   desirable   to   mention    ihes 
things  more  particularly.  lest  any  one  shoul 
miss  those  features  which  are  prominent   i 
some  American  laboratories  of  recent  <late. 
The  centre  of  the  room  is  occupied   by 
large  double  case  {GC)^  with  glass  doors  o; 
both   sidcH,   intend<fd   to  hold  such   pieces 
apparntns  asareuseil  in  laboratory-work.     A 
other  glass  case  at  the  side  of  the  room  to  Ih 
west  serves  the   same  pur|X)se.  while   that  i 
the  little  ante-room  contains  &uch  bpceinl  &(: 
juiratns  and  prepanitions  as  are  uscil  regular^ 
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iu  the  lerinrw.  Alongside  the  latter  is  a  port- 
folm  case  iPC)  for  iho  diagnims  itntl  tlrawings 
nNjuirc*!  in  the  saiiio  courses.  Xoar  the  larj^t* 
ra»e  in  the  laboratory  is  ibe  strucLurc  farailiarly 
knovrn  as  iho  *  towor.*  hni  called  tlie  inter- 
ni|jler-caM»  (IC)  in  the  plan,  which  baa  been 
TouikI  lo  be  a  givnt  convenk'nce.  A  view  of 
Uif  upper  |X7r1ioii  of  the  lower  is  given  in  tig.  4, 
tile  lower  pari  beinj;  merely  a  large  closet  for 
wirp  tu3(l  othiT  supplies.  Its  puri>03e  is  to  hoUl 
various  pieces  of  ajiparaUis  for  interrupting  or 
rcgnliitittgiiie  galvanic 
currrol.  As  a  rule, 
■U  thf  hatterieH  luafle 
tiMi  of  in  the  lahtorntoi-y 
an:  net  up  a*  required 
in  Uir  l>aUery-cUi»el  in 
liie  gallery,  and  con- 
oeiile*]  with  wires  run- 
ning to  l]]e  tower, 
wbi^*nLv  th€  current  is 
roit4uot4:<I  to  the  appn- 
raUis,  or  to  wires  run- 
ning into  tbe  rooms 
wbere  electricily  may 
hv  ncotied.  a**  well  as 
to  tb<'  loeture  -  tahlu. 
T"  i  rflnlioii  uf 

IL<  Ui  the  hat- 

tc:  and     tlie 

U'"  iiiiwn  in  the 

ftian  ot  the  gnllen*  f  fiL'' 
:£).  A  iKiHH'inI  line  of 
TWT  large  copper  wires 
'    -"own.   which 

ly,    without 

lUe  remoter 

-.    Thi^liiie 

'UUfI  uee»;S- 
tinitcry  re- 
iji  1  lurye 

U(.  tt  that 

dUtant-*.-.  I'he  pres- 
ent ^v-itrm  of  wires  has 
bt.  -Ily  10 

«!•'  mU    of 

ordinary  work,  but  is  capable  of  such  exten- 
«U»  a8  may  be  require*!*  Outsiile  the  tower 
haog»  the  s»'Com!»  fK-mluliim  (6'/*).  whtch*  is 
heavy  enough  to  swing  for  about  half  tin  hour. 
Il  oiD  t>e  put  in  any  eireuil,  and  thus  give 
rrr  '  'ime  or  regular  interruption  in  any 

IV-  dei>artmenl.     In  the  tower  itself 

■CCS  of  apparatus  considered  |)er- 
_   I  .IL'  Ihobc  seen  in  fig.  4,  —  a  clock 

itMJ  A  i*c'*  interrupter,  recently  imported  fVoni 
Lripxrg.  Tbe  laltor  rather  complicated  in- 
itniipcot  ftcon  on  the  left  of  tbo   flgnre  has 
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valuable  features;  tbe  platinum  eontacta  be- 
ing under  alcohol  or  jwti'oleum.  and  so  arranged 
that  either  the  closing  or  oixjniug  induced  cur- 
rent may  be  short-circuited.  The  rapidity  of 
the  shocks  can  be  considerably  varied  within  the 
limits  of  thirty  in  one  second,  and  one  in  thirty 
seconds.  This  apparatus  was  constructed  by 
Baltzar.  In  principle  it  is  the  same  as  that 
doscnbed  by  Bohr,  in  his  article,  *'  I'eber  den 
einfluss  der  telnnisirenden  irritamente  auf  form 
und  grossG  der  tetanus  curve  "  {^Arch.  Hnat.  u. 
physiol.sphysiol.  abth., 
\HH'2,  p.  -Jlid).  Mnny 
changes  have,  how- 
ever, been  mnde  in  the 
details  before  the  pres- 
ent form  was  anived 
at.  In  this  a  metal- 
lic cylinder  turned  by 
clock-work  carries  two 
sets  of  pegs  (like  the 
pins  in  a  musical  box), 
which  strike  ngainst 
levers,  and  thus  break 
contacts  in  the  trough 
below.  The  pins  of 
vul'U  series  are  so  set 
that  the  contact  is 
brokeu  in  one  lever  a 
little  sooner  than  in 
the  other,  and  conse- 
quently is  still  broken 
in  the  latter  when  tlie 
former  clf>8es.  In  this 
way  a  simple  change  of 
the  wires  from  the  in- 
duction apparatus  i>er- 
mils  the  short-circuit- 
ing of  the  opening  or 
the  closing  iudtution 
shock  nt  plea-'iirv*  By 
an  ingenious  arrange- 
ment a  cog-wheel  can 
be  shifted  so  as  to  give 
the  cylinder  a  very 
slow  or  a  rapid  motion, 
08  desiretl :  the  series  of  pcg«  thus  do  double 
work,  and  permit  the  great  racge  of  inter- 
rut^tions  alreatly  mentioned. 

The  clock,  seen  on  the  right  of  the  figure, 
has  a  revolving  iwndidtan,  and  a  set  of  toothed 
wheels,  which  interru|)t  the  electric  current  at 
intervals  of  one.  two,  tbrcc,  four,  five,  ten, 
fifleen,  twenty,  thirty,  or  sixty  seconds.  The 
duration  of  the  interruptions  may  be  any  thing 
less  than  four  seconds.  By  using  a  relay  these 
may  be  clianged  into  clobures  of  correspond- 
ing length  and  interval     This  clock  was  con- 
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»*'  /nclmrtao  of  fvf'fpziff, 

•  I'  I'V  Dr.  HowfJitfh  in  hla 

UoTU  ■•  IpIkt  *lio  ti;iei)Unitiilichktlli?ti  d*f  nti2- 

tiftrMl,  welolu'  (lie  muMkeU'iuienj  ilea  \wtivua 

loi^PD  **  (Ber,  ailefui.  gevflUcIi,  toij*.  Leifxiy, 

\\n\,  l«7l.  C.>H), 

BcftideA  ih(*   luon*  onlitmry  forms  of  int«r- 
nipK'r  in  ooniinoti  iisr,  ttm 
lAtK>nitury  possrssi'j*  Rovpral 
homo-mndi'  onr.s«  whiih  liiivc 
IfcTvnnl   usofiil,   ami  an*  set 
up  111  ihr  intcrnipter-cnse  aa 
n^juirtnl.     t)ne  is  uien^ly  a 
sini|kIitUMl  liornstvin'-i  tiL'DUs- 
lic  intorntptot,  in   whicli  n 
I  bar  of  variuhle  li^njfth 
'tk'UnmimMl    by    .1    sliding 
rUuo|>)  is  kopl  swinj^ng  by 
a  tem|>omry  inng- 
t»H  alKivi*,  while  n 
platinum    point 
tnaki^  ami  hrenks 
to   a    cup  of  mer* 
cttry  t«tow.     An* 
odter  Tpry   siaiple 
mmd     inexpeodive 
fona.  wlucfti  is  etisi- 
hr  nMde,  and  prub- 
ably  admits  of  tuorv 
fUMca)   applion- 
taoD.  coMists  of  a 

■IctI    nnl    ^iringing 

•a  a  .  0  ni 

OOV    Kir*.     '^  iiiiV     tli^ 

oibtfT  ks  attacbMl  to 
A  laag  s|iiT»]  apriiig 
ftmt  above.  The 
sviaj  i»  drter- 
aitted  br  the  trn- 
Mtt  of  Uke  spring, 
~  t^posUkHiof 


[Tou  IV„  No.  SO. 


;nd 


TUsar- 

llir      ^ 

aiiBr^Map,   f,  tucrrur>-  tf»u4« 


fiisr  to  ninety  In  tiie  second. 

«aJL  aboTfr  tlie  end  of  ibt*  chctn- 

4M  IW  aoBKliem  sidv  of  the  room.  U 

da  il— m   by   tbe 

it  mmmttiy  a  watar-b«U&>«»  of 

BrneeivtBg  iu  WBt«r-«vpply 

JS  cba  ri^L  ftom  Um  cod- 

M  tic  «Dp  of  the  boiUuig. 


ttilara  thv  r  (j ),  m 

tfatou^li  1  '^<hJ  yr,  into 

tbe  ftir-diamber  in  the  basement  two  stories  he- 
low,  ih^r  tN>nipressed  air  coming  up  to  tht*  lubo- 
ralory  by  iho  pipe  L.  If  the  water  enter  the 
belkiwfi  by  tbe  lower  stop-coek  ( C ) .  n  steady 
blast  of  air  is  obtained,  which  may  work  n  blast- 
biinp  at  P.  or.  by  a  proper  clos- 
ing of  the  stop-coLTks,  t>e  car- 
ried to  the  glH3S-l)lowing  table 
{liL)^  10.5  metres  away  ;  agas- 
pi|>e  {N)  being  laid  for  this  pur- 
pose along  the  wftil,  and  nnder 
the  edge  of  Ihc  long  working- 
table.  By  a  diiferenl  clostire  of 
the  stop-cocks,  theair-Htn^ain  i* 
directed  to  the  leclurc-room 
through  the  pipe  J/,  reaching 
the  table  at  A.  Rubber  hoao 
attached  to  a  stoi>-c<)ck  below 
the  long  wall-table  permits  the 
use  of  the  same  blast  of  air  00 
any  of  the  other  working-tables 
of  the  room.  If  the  upper  stop- 
wjc'k  {B)  be  0|)eued,  niid  the 
lower  one  {€)  l>e  closetl,  the 
water  passes  throngh  a  small 
motor  {A)  before  entering  the 
Im^Uows;  that*  doing  double 
work,  first  iu  falling  from  the 
lank  to  tbe  motor,  and  then  iu 
falling  t*unher  to  tbe 
)>asemeut.  Tho  mo- 
tor gives  motion  to 
the  com*  l>elow.  ainl 
a  small  slop-cock  in 
tbe  axis  at  D  regu- 
larly breaks  tbo 
otherwise  constant 
stream  of  air.  wlneb, 
oitening  the  stop- 
cock H^  and  closing 
tbat  at  G.  [itriuils 
frvt  passage  (o 
this  portion  of  tliw 
aplKiratos.  A  slot- 
ted cap  (/)  regn- 
laiea  th«  amount  of 
air  delivered,  wfaile 
tbe  rapidity  of  tbe  intrrro{»twu9  can  be  nicely 
adjusted  by  tbe  aaoci^ '  '  -  •  7  tlowiug  Ibroogb 
Ibe  moCor^  aad  br  th.  the  wbeel  ua«d 

OB  the  eotte.     Another   oi.>uintuaSioo   of  high 
and  slow  MonsBtfot  can  he  obiiiined 
so  a4)■•<^S  ^^  alop-ood^  :tt 

IDOR  or  leas  water  inl<rr  the  it 

pwttiqg  ThrrM^^h  the  Motor.    'Ibe  ^^^^v  «iieel 
tbe  cone  an  os  dMte  boanla,  so  that 


,-.  r«M«r  1^  of 


tfi>rlli>i)  iliitiui;ti  A  II. 
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the  tenssou  of  the  belts  may  be  readily  regu- 
lated. This  form  of  skii»-ci>ck  was  arrange<l 
frome  vitai-s  ago  by  Dr.  Bowditcli,  to  be  run 
by  Lh«  etock-work  of  tlic  kymographioii,  and 
^       '  <Iescribc<i  by  him  iu  the  Journal  of 

}  I  (ii.  3,  p.  202).     This   iiUoiruplea 

b*:iai  o;  ftir  is  cnrried  by  tlie  pij)eH  already 
n>entK»np«i  to  any  table  where  it  is  required. 
I  ■  rn  was  planned  for  the  present  needs 

tory-work.  but  could  ha  readily  ex- 
I'  ;>  i.  .i  .  \fi»  to  other  work-rooms.  It  has  thus 
far  pi.Ae<i  quite  satisfactory,  and  readily 
wUptable  to  the  artificial  respiration  of  dogs, 
cfltA,  <*r  rabbits. 

Adjoining  the  respiration  appanitus,  the 
AkWi*h  shows  n  lltter-pnmp  {0)  and  its  simple 
merniry-gauge  (T),  which  can  be  attached  to 
tilt*  *iuine  system  of  piping,  and  used  at  a  dis- 
Urioe.  This  is  done  in*  connecting  llie  rubber 
luJ»e  Q  with  the  pipe  /'.  Although  the  sys- 
trtn  was  not  originally  planned  for  use  with 
ncgmire  air-pressures  (llie  revolving  stop-cock 
not  being  qtiite  light  enough  for  such  a  pur- 
pose)* it  is  very  easy  to  prothjce  a  negative 
pressure  of  two  hundred  and  forty  millimetres 
(nwrcary)  on  the  table  in  the  lecture-room,  or 
on  the  more  remote  working-tables  of  the  gen- 
eral lalx>ratorj\ 

At  lb*  olher  end  of  the  room  is  a  small 
mercury -Irtble  {MT).    This  is  merely  an  ordi- 
narv  tabic-,   with    a   raised   edge,  made   tight 
ftnd  thoroughly  varnished.     A  little   shelf  at 
one  conier  holds  a  l>oitle  to  c.itch  the  refuse 
uiLTCury  diri»ctc<l  to  a  hole  iu  this  corner  by 
*  ^uiUiblr   siiortcning   of  the   legs.      A   firm 
«lielf  on   the    pilaster  near  by  holds  a  small 
mvat-eijtter  (MC).  aiid  a  press    for   extract- 
in*^  mc^t-jtiici?    and    tJie   like.     At   the   other 
•' i"  of  llu-   mercury-lable   stands   the    large 
■^'-itinn  appriratns  {DA),  or  constant   tern- 
i-'^L^:  I'  l.ox.     This  consists  of  two  cylindrical 
'"^I'l  j!'  sheet-cop|M?r  of  ditl'erent  sizes,  joineti 
t^trim  at  tiie  lop,  and  resting  on  legs  made 
of  irtJii  rods.     The  inner  bos  has  a  diameter  of 
forty  ocDiimctres  and  a  depth  of  twenty-nine 
"foUmelrr*,  the  corresponding  dimensions  of 
J^  otiter  casing  Ijoing  fifty -eight  and  tlnrty- 
'¥^t  wiitimetres  nfU|M,'clively.     The  rim   has 
*»o  holw  for  oorks  c:irrying   a   thermometer 
f""'  ..-  of  Ihr  regulator.      At  the  ^»ide 

*  ^  for  removitig  the  water  which 

^"'  l)etwccn  the  two  .slioUs.      The 

""'  '■  air-chumbcr,  and  1ms  adouble- 

*»ll&i  (.xjver  packed  with  charcoal.  An  extra 
*^Mtii*  also  been  made,  a  thick  wooden  rim 
J^^ling  two  pl;ites  of  glass,  with  an  air-space 
^^'WD.  80  that  any  changes  going  on  iu  the 
™*^l*ti'  kept  at  a  constant  temperature  may 


be  followed  without  removing  tlie  cover.  The 
apparatus  stands  thirty  centimetres  above  the 
lloor,  and.  Iieing  covered  with  a  layer  of  as- 
Itestos  packing  two  centimetres,  thick,  it  parts 
with  its  heat  so  slowly  that  a  single  Bunsen 
liurncr  siiHk^s  to  keep  it  at  a  temperature  of 
00°  C.  The  size  of  flame  is  determined  by  a 
glycerine  regulator.  A  large  glass  tube  sus- 
pended in  the  water  contains  the  glycerine, 
which  also  fills  a  rubber  tube  communicating 
on  a  shelf  above  with  the  regulator,  and  en«ling 
in  a  small  funnel.  The  glycerine,  as  the  water 
warms,  expands,  and  rises  into  the  funnel, 
until,  at  the  desired  temperature,  a  sto|>-cock 
is  closed.  After  this  any  ftjrlher  expansion 
forces  a  rubber  membrane  against  the  end  of 
the  gns-pipc  above,  and  slmts  otf  the  nmin  gas- 
supply  to  the  dame,  leaving  only  a  small  amount 
regidated  by  another  stop-cock,  the  '  pin-hole  ' 
of  the  ordinary  mercury  regulators.  The  («n- 
traclion  of  the  glycerine,  on  cooling,  draws  the 
membrane  down  again,  and  thus  increases  the 
gas-supply.  Tliis  regulator  has  been  found 
very  trustworthy  ;  and  the  tem[XM'ature  of  the 
air-cl»amber  has  remained  quite  constant  for 
weeks  at  a  time,  with  only  a  very  small  flame. 
Only  temperature.*^  from  'M°  to  (50°  ('.  have  been 
testetl,  but  for  these  the  variation  has  not 
exceedetl  half  a  degree  C.  As  the  volume 
of  water  to  be  heated  is  large,  alrontsixty-lbnr 
litres,  considerahlc  time  is  requireti  to  niise  the 
temperature  sutHciently ;  and  tliis  is  the  only 
practical  objection  to  the  apparatus.  This  is, 
of  course,  (compensated  for  by  the  size  of  the 
air-chamlier,  rather  over  thirty-six  litres.  For 
experiments  calling  for  si)eed,  there  is  a  small 
digestion  apparatus  at  the  udMe  near  the  lecture- 
room.  This  is  mei-ely  a  water-bath,  with  an 
oixlinary  mercury  rcijulator,  and  a  water-supply 
from  a  Mariotte's  flask  on  the  shelf  at  the 
back.  For  lecture  demonstralious  of  artificial 
digestion,  the  laboratory  has  another  piece 
of  movable  apparatus  of  convenient  size  and 
some  elegance. 

Adjoining  the  glass  case  on  the  western  wall 
is  the  varnishing  apparatus  (VA).  This  is 
a  simple  tin  trough,  slightly  tipi)ed  at  one  end. 
where  a  rubber  pipe  runs  to  a  su[>ply-bottle, 
whose  ix)sitiou  on  the  shelves  at  the  side  deter- 
mines the  (illing  or  emptying  of  the  trough. 
The  smoked  papers  are  run  through  the  varnish, 
and  then  suspended  from  rods,  to  drip  into  the 
trough,  and  tlius  into  the  bottle.  This  form 
of  apparatus  was  originally  densed  by  Profes- 
sor Kronecker  of  Berlin. 

In  the  north-eastern  corner  of  the  laboratory, 
adjoining  the  chemical  table,  stands  a  large  and 
convenient  injection  apparatus  {lA)    for  the 
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propnrntion  of  animals  op  orgnns  tor  mii-ro- 
seopic  work.  It  ia  uiei-ely  a  t'opper  box,  u««1 
as  a  wnler-!>ath,  h\*x  enoii*!:h  to  hoM  a  Inrgo 
cnt.  anti  several  Iwltles  of  injcction-runteiial. 
Pressure  is  obtained  by  letting  water  tVora  llie 
Uip  niu  into  nlar^G  bottle  below  the  tftl)Ie.  The 
oorupresscU  air  then  forces  the  injection-mass 
into  the  bo<ly.  every  thing  VN?ing  kept  at  n  suit- 
able teniperatute  by  a  lamp  below.  Hy  using 
T-tubes  several  vessels  mny  he  injeeled  with 
different  siibstanees  nt  the  same  time.  On  a 
BiualUtal)lc  by  itself,  but  at  the  side  of  one  of 
the  working-tables,  is  the  kyinographion  (Kit). 
This  is  of  the  LiitJwig  pattern,  with  a  long  roll 
of  pn[k?r.  It  has  spceial  wires  from  the  tower 
and  from  the  pendnlmn.  Overllie  kymograph- 
i*ui  is  a  large  eover  of  painted  eloth,  stretched 
oti  n  li^lit  woo<bMi  frame.  By  aid  of  a  pnlley 
in  the  eeiling,  this  cover  is  raised  or  lowered 
as  required.  A  similar  cover  hangs  abtne  the 
table  adjoining  the  pendnltim,  and  an  extra 
one  is  on  hand  to  be  plac<Hl  where  needed. 
The  use  of  these  dust-proof  |>roteelors  nrnkea 
it  possible  to  keep  complieatcd  or  delie.nte 
ap[>aratus  together  for  ou  experiment  of  in- 
delinile  duration,  and  safe  from  nil  onlinary 
disturbance  ^vhen  work  is  not  going  on. 

To  the  north  the  main  laboratory  opens  di- 
rectly into  two  small  rooms  of  less  height, 
balf-storii»8  in  fact,  —  the  chemical  room  and 
that  of  the  assistant.  Between  the  two  is  the 
small  private  room  of  the  professor.  This 
contains  working-tables,  with  water  and  gns, 
and  can  be  conveniently  used  for  private  work. 
The  assistant's  room  has  also  a  long  work-table 
especially  arranged,  as  regards  light  and  height, 
for  microscopical  work  ;  and  the  room  Ih.  Id 
fact,  partly  occupied  at  present  for  the  prepa- 
ration of  material  for  histological  demonstra- 
tions. This  arrangement  was  made  for  the 
economical  use  of  the  animal  supplies  of  the 
department.  Another  lar^e  table  is  intended 
for  the  examination  of  curves  and  records. 
There  are  also  all  the  convenieoces  in  the  way 
of  ga.-^,  water,  wjHte-pipes,  and  electrical  wires, 
needed  to  make  the  njom  convenient  for  private 
work.  The  chemical  room  has  a  large  work- 
table,  with  numerous  drawers  to  hold  the  more 
delicate  glass  ap])aratus.  There  are  also  the 
necessary  shelves  for  chemicals  and  reagents. 
At  the  side  of  the  commoiUons  hood  is  a  steam- 
bath,  which  has  proved  a  great  convenience. 
The  fittings  of  the  room,  and  the  apparatus, 
are  merely  such  as  are  required  for  ordinary 
physiological  work,  the  nearness  of  the  chemical 
laboratory  ou  the  same  Hoor  making  a  larger 
room  for  this  purpose  unnecessary. 

The  chemictd  room  opens  directly  into  the 


workshop  of  the  laboratory,  where  tiie  instni- 
nients  are  cared  for  and  repaired,  and  where 
not  a  little  even  of  the  more  delicate  tippuratuB 
can  be  made.  This  room  has  its  own  sink  and 
hoofl  for  such  work  as  may  be  anpleasant  to 
the  nose,  or  otherwise  irritating.  A  large 
and  convenient  work-bench  otMiupiea  nearly  all 
the  northern  end  of  the  room.  More  in  the 
centre  of  the  room  are  the  lathe  (L)  and  saw- 
table  (ST),  each  eaptdile  of  receiving  motion 
fmm  the  little  steam-engine  (SE)*  of  nlxjut 
two  anil  a  half  horse-j^wer.  This  receives 
steam  from  the  same  pipes  which  come  to  the 
steam-bath  already  mentioned.  The  shafting 
at  present  runs  only  a  few  feet  into  the  main 
laboratory,  but  can  be  readily  esitended  as 
occasion  shall  reijnire. 

At  the  chief  entrance  of  the  main  laboratory 
and  the  mechanic's  room  is  a  small  ante-room 
with  clothes-closets  {CC}  for  those  regularly 
working  in  the  de[>artment.  This  room  also 
opens  upon  the  staircase  leading  to  the  1*00™ 
above,  and  to  the  "  gallery  '  of  the  general 
laboratory,  these  forming  the  mezzanine  of  lliia 
portion  of  the  floor.  Their  arrangement  is  seen 
in  the  second  plan  (fig.  '2),  This  space  has 
been  left  more  or  less  o|>en  with  u  view  to  its 
future  adaptation  to  such  needs  as  tihall  arise. 
A  portion  of  that  over  the  mechanic's  room  will 
probably  soon  be  shut  olf  by  n  glass  partition* 
to  make  a  quiet  reading-worn  whidi  will  hold 
the  working-library  of  the  department.  The 
larger  space  over  the  small  rooms  has  its  own 
hooil  and  a  water-supply,  and  is  well  provided 
with  gas.  During  the  p;i«t  year,  extended 
experiments  in  bacillicnlture  have  been  carried 
on  here.  A  pnrt  is  soon  to  be  fitted  up  with 
large  plain  t.iblca  for  the  courses  in  pructieal 
physiology,  which  are  given  for  the  studf  nls  of 
the  first  year  in  as  large  sections  iia  cun  be  con- 
veniently managed.  It  wonld  be  e.isy  at  any 
time  to  make  this  space  into  several  separate 
rooms,  should  they  be  required. 

At  the  eml  of  the  g.'dlery  proper,  along  the 
w.ill  to  the  west,  is  the  Imttery-cloaet  (flC). 
This  opens  into  its  own  ventilating-shaft,  and 
has  two  large  soapstone  sinks,  in  one  of  which 
the  battery  plates  and  cups  are  washed,  the 
other  serving  to  hold  the  [>orous  cups  kept 
constantly  imder  water.  On  shelves  nt  the 
side  are  large  bottles  with  glass  stop-cocks  to 
bold  the  acids  and  other  solutions.  A  glass 
case  near  by  contains  such  battery -material  as 
is  not  in  freipicnt  nsc^  or  fails  to  find  room  in 
the  large  storagc-tlrawers  below  the  closet. 
Should  such  a  necessity  arise,  a  broad  gallery 
could  also  be  built  along  the  southern  wall  of 
the  large  room. 
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Tbe  door  in  the  uitdille  of  this  soiithcm  wnll 
the  main  floor  oiumjs  into  a  Jnrge  closet,  a 
tora*roou)  for  glnssware.  The  rotuaining  door 
U>  n  set  of  sninllrr  rooms  iinHer  the  gallery 
fofUw  Ircturv-room,  intcutlccl  for  special  work, 
:«oil  lobe  more  UtWy  flltetl  up  at  some  future 
time,  or  aft  ihc  ncnls  of  iuvesligation  shall 
make  (IrsimMv. 

I'mier  the  wnts  arnl  openings  into  two  of 
these  small  roouis  are  closets,  ilotted  in  the 
ibin,  whicli  are  eonvenient  jilaoea  for  storngo. 
le  first  of  these  rooms  is  known  as  the 
'  weighing-rooin.'  It  eiintairis  a  delicnte  bal- 
ance (lii)  ou  a  t^rm  shelf,  and  a  Wiedemann's 
l^aJvnnotiieter  ((9m)  fixed  on  a  pier  near  the 
loor.  The  telesfOi-M'  (Ti)  of  the  latter  is 
ittachc<)  to  a  coltimn  in  the  centre  of  the 
►in.  In  the  corner  is  a  fimnll  refrigerator 
(i?)  with  a  wnste-pipe.  This  room,  as  well 
as  its  ncighliors,  has  water,  gos,  and  wires 
from  the  lower.  The  next,  or  *dark  room,' 
hn*  no  windows,  and  is  inten(ied  for  optical 
rxj^eriinente,  or  for  any  work  requiring  the 
delusion  or  perfect  control  of  daylight.  A 
mtUT  near  the  iloor  to  the  south  permits  any 
igenient  of  diaphragms  and  lenses  which 
possibly  he  called  for.  At  some  Hiture 
Bme  a  Thomson  galvanometer  will  be  sol  up 
ihift  room. 

The  corner  room,  known  as  the  •  light-room.' 

has  no  special  purpt)9e,  hut  is  to  be  used  for 

locii  work  AH  may  require  a  ver^'  good  light 

ind  perfect  quiet.     The  i>ositiou  of  tliis  mom. 

In  lh»?  corner  of  the  building  farthest  removed 

*ta  the  sireelft.  is  very  favorable  for  uninter* 

ipted,  quiet  investigation.     lu  one  corner  is 

Uie    •  photograph-room  *    for   the    preparation 

atitl  development  of  the  plates.     Against  the 

^vrull.  in  the  opposite  corner,  a  pendulum  myo- 

■aph  [PM)   is  fastened  permnuently  in  posi- 

lU.  nud  wnered  I^y  a  dust-pnxif  ease.     This 

the    instrument   made    hy    Dr.  ^■  .1.    Hnt- 

uii,  anil  descril>ed   by  htm   in   the   Journal 

jthyfiologif  (ii.   p.  20*i).     Wires  run    from 

apparatus   to   the   adjr'iniug   closet, — an 

lljL'iMnent   that    is    found    convenient    for 

nt>i    with    reaction    time.       One    of 

.....cm  wintlows  of  the  light-room    has 

a   broad   heliostat  frhelf    (fJS)    outside, 

'  '•    •■    '  'am  of  light    may  be   sent  even 

-taut's   room,  or,  by  a   suitable 

ii-pf>:Mi:(.'n  o|    mirrors,  into  any  part  of  any 

[ l>er    room .      I'he    re  mai  n i  ng    door   of   the 

ighC-n>om   oi>ens   u|)on  a  passage-way  winch 

Irn'fs     to     the     chemical     lal)oratorie3,     and 

e    flepartments    indc|_>endenl   of   the 

'1  .or  the  lecture-room   for  communi- 

cation. 


KliAKATOA. 

Thk  niortj  the  information  accumuLiies  wlih  re- 
gard t»  the  ernpiion  of  Krakaloa  on  Aug,  27,  1883, 
the  more  ihJa  pliononienon  proves  to  have  hpcn  re- 
mnrkahlc  fltitl  ii[iiqut?Bsn  Bcriesof  vUiIfhI  exploloaa. 

From  Nature  of  July  17  we  learn,  that,  at  the  meet- 
ing of  the  Meteorological  society  of  Mfturltius  on 
May  22,  several  interesting  comuninications  were 
made  with  regani  lo  Ibis  eruption;  among  others,  a 
letter  from  a  M.  I.ecorate,  dated  at  Diego  Garcia 
(latitude  7*=*  SO'  south,  longitinle  12^  ;i5'  east  of 
Greenwich)  on  April  1'4,  describing  how  at  breakfast, 
on  the  morning  of  Aug.  27,  they  had  heard  detona- 
tiont.  lonr  but  violent.  nnO.  attributing  them  to  a 
Vessel  in  di^lretts.  had  run,  atid  had  sent  men,  to  dif- 
ferent points  of  the  shore  of  tlie  island,  who  were 
imable  to  s'ee  any  thing  to  cause  such  sounds;  .ilso 
how  tlitj  captain  and  mate  of  the  Kva  .foshua,  jiisl 
leaving  Pointe  de  I'Est  to  anchor  at  Pointe  Marianne 
(these  places  I  caimot  find,  but  suppose,  from  the 
account^  thai  they  arc  near  Diego  Garcia),  had  beard 
the  same  detonations,  and  sent  men  lo  the  mast- 
heads, without  seeing  any  thing.  These,  with  the 
previous  reports  from  Rodriguex,  showed  that  in  three 
fllstinct  cases  the  sounds  of  the  Krakatoa  explosions 
were  plainly  heard  at  distAnce^  of  a:  leoflt  twenty' 
two  hundred  miles,  and,  In  tlte  case  of  Rodriguez,  of 
nearly  three  thousand. 

it  will  be  remeinUred,  that  In  .V«(Hre,  3Iay  1,  it  was 
stated  by  Ilerr  R.  D.  M.  VerbeeU  that  theoe  sounds 
were  he.ird  in  Ceylon,  Burmuh,  Manila,  New  Guinea, 
and  at  Perth  ou  the  west  coa^t  of  Australia,  and,  in 
fact,  at  all  places  wllbin  a  radius  of  about  •'tO'*,  ur 
two  thousand  miles.  But  the.ie  later  reports  from 
Itodriguez  and  Diego  Garcia  show,  that  across  the 
waters  of  the  ludian  Ocean,  with  no  land  interven- 
ing, thoy  were  carried  di«iinctly  lu  much  greater  dis- 
tances. 

The  still  more  remarkable  atmospheric  gravity- 
waves  which  travelled  round  and  round  the  globe  In 
all  liirections  frfmi  ihe  Straits  of  Sumla,  and  which 
were  fortunately  registered  on  the  self-recording 
prrt^sure-guftge  of  the  large  gasometer  at  ilalavia, 
close  by  Krakatoa.  were  also  registered  on  the  baro- 
gmrns  at  Mauritius;  hihI  here  there  were  distinctly 
recorrled  four  successive  transits  of  the  waves  from 
past  lo  west,  and  three  fmm  wet  to  east,  the  same 
as  shown  by  Gen.  Sirachey  to  have  occuiTcd  at  somo 
of  the  Knropean  »<talions.  But.  what  is  still  more 
remarkable,  there  is  »  faint  trace  of  a  ^/tft  transit 
of  the  waves  from  east  to  west  on  the  morning  of 
Sept.  2;  i.e..  more  than  bIj  days  a/trr  the  ciphatonMf 
and  when  the  waves  had  i  ravelled  iimre  t/ian  four 
iimcM  rotoiJ  tftv  enrtfi,  or  about  a  hundred  and  two 
thousand  miles.  Tho  most  sensitive  barograph  at 
the  signal-office  in  Washini^ton  alfto  ^bown  small 
waves,  which  are  probably  the  reciml,  also,  of  ihia 
fifth  transit  (an.d  barely  po«sibly  of  the  succewllng 
aixth  trauftit  of  tlie  same):  but  the  phenoueiuk  at 
Washingioti  are  coDipllcited  by  the  fact  tlmt  It  U 
within  about  :i:i°  of  the  antipodes  of  Kmkatoa,  and 
that  the  waves  have  different  velocities  east  and  west, 
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and  also  Lhnt  the  great  circle  through  KrabAton  and 
Washington  passes  nearly  over  the  poles,  and  In  this 
direction  the  velueity  seems  l»  be  still  gnmller;  s«> 
that  Iht;  phenomena  for  this  region  become  more  and 
more  complicated  for  each  succeeding  transit,  and, 
after  the  flrst  two  ur  tlirce  in  each  direction,  mtber 
difficult  to  unravel.  Unfortunately,  llie  other  few 
barograplis  In  use  on  this  side  the  Atlantic  —  to  all 
of  which  the  great  cIpcIps  from  Krakatoa  take  an 
entirely  different  direction  from  that  to  all  the  eastern 
stations  — are  not  so  sensitive  as  the  best  Washington 
barograph,  and  do  not  help  much  l)eyotul  ilic  tirst 
two  transits  of  tlie  waves  in  each  direction. 

It  Is  noteworthy  that  these  barometric  disturbances 
were  first  noticed  at  Mauritius  early  in  September, 
soon  after  their  occurrence,  and  were  at  once  inde* 
pendently  attributed  to  the  Krakatoa  eruption,  but 
were  supposed  to  be  due  to  successive  series  of  ex- 
plosions day  after  day,  until  the  publication  long 
after,  in  Nature,  Dec.  20,  of  the  discover)*  of  Mr.  Scott 
and  Gen.  Slrachey,  showed  them  to  be  due  to  a  single 
seriua  of  waves,  travelling  round  and  round  the  slol>e, 
from  the  explosions  of  Aug.  27. 

Perhaps  the  moitt  Interesting  and  important  fact 
appearing  from  these  Mauritius  records,  In  connec- 
tion with  these  waves,  is  the  difference  In  thne  of 
transit  round  the  earth,  as  comparod  with  that  de- 
dnced  from  th»*  European  starioni  by  Gen.  Strachey. 
The  paths  of  tlie  waves  from  Krakatoa  to  the  latter 
stations  are,  on  the  average,  something  like  40°  nortli 
of  west  (from  Krakatoa),  and,  to  Mauritius,  about 
20°  south  of  west;  so  that  llie  great  circles  make  an 
angle  of  about  00^.  The  difference  in  time  of  transit 
on  these  circles,  and  in  the  two  directions  on  each, 
are  best  sliowti  in  the  table  below,  where,  following 
Gen.  Strachey's  nomenclature,  the  successive  waves 
are  numbered  from  i.  to  Til.,  and  the  odd  numbers 
denote  ibe  transits  from  east  to  west,  and  the  eveu 
those  from  west  to  east. 
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Of  course,  all  the  above  numbers  are  liable  to  an 

uncertainty  of  several  minutes;  but,  even  when  this  is 
Cmsi  lered,  the  differences  are  quite  marked.  While 
the  average  time  of  transit  vfd  Europe  is  Ih.  •10  m. 
greater  going  west  than  going  cast.  vid.  Mauritius 
It  is  Ih.  6m.  leM:  indicating,  as  far  as  atmospheric 
currents  are  concerned,  an  opposite  effect  on  tliesA 
two  great  circles,  which  make,  roughly,  an  angle  of  00° 


with  each  other.  The  peculiar  progression  In  the 
individual  |>eriod8  for  successive  transits  can  hanllj 
be  wholly  accidental,  and  is  iu  opposite  directions; 
the  waves  rfd  Europe  going  {in  e:ich  direction)  faster 
and  faster,  and  rfd  Mauritius  being  retarded.  Per- 
haps ttie  most  striking  difference  is,  that  the  mean 
|verio<l,  regardless  of  diroctinn.  i**  nearly  1  h.  lo&s  rid 
Mauritius  Uian  vii't  Europe,  —  a  fact  most  strikingly 
shown  by  taking  llie  whole  Interval  vli.-i.,  wliicb,  for 
the  five  European  stations  wlierc  vli.  was  traced,  gives 
liOh.  Mim.,  and,  for  Mauritius,  103h.  54m. :  ebowins 
the  wave  to  have  gone  three  limes  round  the  earth 
seren  Aour«  quicker  ri/i  tlie  more  equatorial  route, 
which  is  probably  partly  due  to  the  higher  tempera- 
ture of  the  atmosphere  along  this  path,  and  also. 
perhaps,  to  tlie  fact  that  this  great  circle  pa^.-es  over 
about  as  Uttle  land  as  any  that  can  be  drawn  tbroustt 
Krakatoa. 

Th»-*s«  facts  show  more  forcibly  how  complicated 
the  phenomena  must  have  been  near  the  antipodes 
of  Krakatoa.  and  also  at  the  latter  plm*e.  upon  the 
returns  of  the  waves  there.  It  is  evident,  ihat,  when 
the  Krakatoa  committee  of  the  Royal  soL-lety  sliall 
have  collected  all  the  d.-tla,  many  interesting  problems 
win  arise  in  connection  wllh  these  hi  niu«i>heric 
wavi^;  and,  in  connection  with  the  distribution  of 
Krakatoa  dust  by  the  upper  currents  (which,  it  may 
now  be  regarded  as  pretty  wtdl  settled,  was  liie  cause 
of  the  wide-spread  red-sunset  phenomena),  tlie  explo- 
sive eruption  of  Krakatoa  promisos,  if  thoroughly 
investigated,  to  teach  us  more  about  tlie  circulation 
of  our  atmosphere  llian  years  of  ordinary  meteoro- 
logical study  could  have  done.  U,  M.  Pacl. 

OVERWORK  IN  GERMAN   SCHOOLS, 

Afteb  forty-two  years'  experience,  It  is  now  vir- 
tually conceded  in  Germany  that  physical  exercise  Is 
not  a  sufhcient  antidote  to  brain-pressure,  but  that 
where  the  evil  exists,  the  remedy  must  be  sought  lit 
the  removal  of  the  cause. 

Official  actitm  with  reference  to  over-pre*sure  has 
been  taken  In  Prussia,  >)axony,  Wurtembvrg.  Badeu, 
Hesse,  and  AUace  Lorrulne.  In  each  instance  it  Is 
based  upon  the  report  of  a  cotamisalon  of  Inquiry, 
consisting  of  school  directors^  and  members  of  school 
boards,  as  well  as  physicians. 

The  official  action  based  ui)on  the  reports  of  the 
commissions  is  embodied  in  decrees  dealing  with  the 
•cope  and  method  of  teaching,  the  number  and 
hours  of  study  in  school,  and  the  amount  of  homc- 
sludy. 

The  Hessian  government  iisued  decrees  about 
home-study  in  1877,  and  again  In  1881.  Complaints 
of  overwork  increasing,  a  comraisslou  was  appointed 
to  make  further  investigation,  and  report  in  full. 
Their  recommendations  were,  in  the  main,  embodied 
in  the  decrees  of  Feb.  23,  1883.  By  these  decrees  a 
maximum  of  home-study  was  fixed  for  each  class, 
amounting  for  the  lowest  classes  Lo  an  hour  a  day: 
the  quantity  of  T^tin  and  Greek  required  was  dimin- 
ished;  and  all  tests  of   iho  student's  progress  tliat 
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cewlUt*  mucli  reviewing  were  forbidJeu,     It  wa« 
»"1t  ordered   tlinl  the  day   iind  hour  for  test- 
r  -  fthnll  not  be  announced  to  students  more 

t  y-four  hours  before  tliey  take  place." 

iDf  5.4Xon  decre«»B  dated  March  4  and  10,  1882. 
gire  particular  directions  as  to  the  fcope  and  methods 
of  Instmction,  leaving  the  matter  of  Htudyhotirsun' 
iched.  They  »ct  forth  that  instniciion  in  the  clas- 
[ftral  lanifuagea  is  carried  to  excess  in  ilie  gyDinasta, 
*tng  in  many  rase  A  tunied  into  teaching  pliiiology 
a  proffMion  instead  of  being  conducted  as  ii  moans 
genrral  intellectual  training.  Witli  reference  lo 
i«  'eiUuipornlla '  that  form  a  prominent  exercise  in 
biaiiy  of  the  Saxon  gymnasia,  the  decrees  are  very 
[pronounced.  These  e9«ay»  whicli  the  students  are 
^ptquired  to  translate  and  write  down  in  a  foreign 
je  from  dictation.  ar«  often,  it  is  asserted, 
collections  of  <|uestions  iu  syntax,  calculated  to 
luce  in  the  student  "a  feeling  of  anxiety  and 
'Taxation  Itjflcad  of  an  agreeable  consciousness  of 
^•■'•" '"■'■.'•»  "  The  result  in  the  student  is  nervous 
•  '.    and    sul>sei|uent    intellectual   torpor, — 

t^ ;<i  from  which  the  young  should  t>e  carefully 

[punied. 

The    Baden   ministry  published   an  outline  of  a 

p<cr**,  Man-h  18»  1^S3,  that  had  been  prepared  by  the 

af  hralth,  in   conference   with   a  number  of 

iMcfacrs.     Previous  to  this  time,  the  different  classes 

af  tbe  irvmnaaia  had  thirty^  thirty-one,  thirty-two, 

four  hours  of  study  aweclc,  without  counts 

1%,  e  studies  and  gymnastics.     These  are  now 

rctdacrtl  to  twenty-eight  and  thirty-two  hours  for  the 

Mips  of  classes  below  and  above  the  secunda. 

istjo  the  total  number  of  hours  of  study  for 

ten  gymnasium  of  nine  classea  was  260  a  week, 

it  was  raided  to  2S*\  and  It  is  now  2*^.     Each 

r-hour  is  limited  tu  fifty  minutes.     The  amount 

-udy  is  also  definitely  fixed,  and  the  course 

'  ion  modified  somewhat.     As  an  evidence  uf 

thr  aerrssily  of  these  changes,  Professor  Baumcister 

^points  OQS  that  in  the  lowest  class  of  a  gymnasium 

[tJ09  Laiin  words  have  to  be  learned  the  first  quarter 

the  year,  and  nearly  as  many  tlie  second,  mak- 

kg  a  daily  average  of  about  twenty  words.     These 

irda,  he  obscrres,  are  not  met  with  in  any  authors 

j1  by  lb*  boys  till  they  reach  the  upper  clas^tes, 

arp  i^nerally  expressions  of  ancient  life,  of  which 

-.'■  old  boy  knows  nothing.     The  intellectual 

,  .ired  to  memori/e  those  words,  leads,  he 

[.bA4Ufc«  iM  iujitriouB  and  tasting  eCfects. 

Tlve  o^mmission  appointed  by  the  stadtholder  of 
fjklaaee   tjorraine  recommended  that  the  number  of 
ty*>iour«  sbiiuld  be  restricts!  to  twenty-six  a  weeic 
tti  >  lasses  of  the  gymnasia,  and  totwenty- 

\\  ,-two  for  the  higher;  that   the  hours 

bocue-3  1-1  be  eight,  twelve,  and  eighteen 

[ :  from   the  lowest  class   to    the 

ilghatt;  ana  Dm;  -'tx  hours  a  week  should  be  devoted 
kl    phvkloal   exercise,    including  swimming, 
rijjiD  air  I  ing.  and  excursions.     While  the 

l^stMlBf  -  M'lll  be   somewhat  ameliorated 

^Iky  tbca*dcrrrt^,  ineydo  not  seem  to  have  brought 
ima  fttMl  sulnlion  of  the  difficulty.     Last  year  a 


p«titiou  upon  the  subject,  sicncd  by  eminent  teacher«, 
physicians,  and  other  citizens,  was  addressed  to  the 
Prussian  chamber  of  deputies.  After  setting  forth 
the  deplorable  effects  of  the  excessive  strain  upon 
the  nervous  system  of  scholars,  it  appealed  to  the 
patriotism  of  the  deputies  to  put  an  end  lu  the  ahuftC 
which,  the  petition  asserts,  **  threatens  little  by  little 
to  reiluco  the  cultivated  classes  of  society  to  a  state  of 
monU  weakness  that  shall  render  them  incapable 
of  great  and  manly  resolution.'^ 


A  PROPOSED  NEW  DEPART  IT  RE  IN 
HYOROMETIiY. 

Ix  the  (.'ompten  rrndua  for  June  30,  Mr.  Jamin,  the 
newly  elected  perpetual  secretary  of  the  French 
Academie  des  sciences,  proposes  a  new  departure  In 
hygrometry. 

The  present  system  of  expressing  the  amount  of 
vapor  of  water  iu  the  atmo»phere  is  tu  give  the  ratio 

^ ,  of  the  observed  elastic  force  /,  to  the  maxim  um  F^ 

which  the  vapor  would  have  at  the  same  temi>erature 
if  (he  atmosphere  were  saturated  with  it,  i.e.,  wero 
at  the  dew-point;  and  tbis  i«  called  the  '  relative  hu- 
midity.' Xow,  as  this  maximum  F  for  the  point  of 
saturation  doe»  not  by  any  means  correspond  to  a 
constant  ratio  between  the  ma5s  of  the  vapor  of  water 
in  the  air  and  the  mass  of  its  other  constituents, 
but  varies  laigely  with  Iho  temperature,  so  that  cold 
air  will  not  hold  nearly  so  much  va^mr  of  water  as 
warm  air,  this  system  of  expressing  the  amount  of 
this  vapor  as  a  perceutage  of  another  percentage 
which  is  itself  very  variable,  is.  In  the  opinion  uf  Mr. 
Jaroln,  a  vicious  one,  at  lea-Ht  for  many  purposes  of 
meteorology. 

In  its  st^ad  he  proposes  to  substitute  just  what  a 
chemical  analysis  of  the  air  in  question  would  give; 
vir..,  its  'hygromctric  richness  *  as  given  by  the  ratio 
of  the  amount  of  vapor  of  water  to  that  of  the  other 
constituents,  and  as  expressed  in  vfilame  by  the  frac- 

f  f 

tion  ff^fi  or  I"  "»<M*  by  0.622  fj  —  ft   in  which    II 

is  the  total  pressure  of  the  atmosphere,  and  the  de- 
nominator consequently  denotes  that  of  dry  air,  or 
of  all  the  other  constituents  but  water-vapor. 

Since  observation  docs  not  give  directly  the  relative 
humidity,  but  this  is  derived  from  an  auxiliary  table, 
Mr.  J.imin  shows  that  a  tiMde  can  bp  constructed 
which  will  just  us  readily  give  the  iiygromelric  rich- 
ness, for  which  he  pmjioses  to  adopt  the  volume- 
measure   IT  ^  ft  (Uid  he  states  that  such  a  table 

will  hereafter  be  published  In  the  ^nna^a  du  bureau 
central  miiCftrologique* 

Wtiile  the  present  system  h.is  its  ailvantages  in 
showing  approximately  the  nearness  to  the  dew-point, 
and  hence  to  cloud-formation  and  possible  fall  of  rain 
or  snow,  yet  It  would  seem,  that  for  the  wider  study 
of  total  rainfall  and  evapeiration,  in  fact  of  the  gen- 
eral diurnal  and  annunl  circulation  of  water  between 
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earth  and  sky,  the  proposed  plan  of  Mr.  Jamln  Is  the 
only  logical  one;  and  It  deserves,  and,  coming  from 
such  a  source,  will  no  doubt  receive,  the  ihoroush 
consideration  oi  nieieorulogUU.  H.  M.  Paul. 

WuUliiictuu,  July  2:!. 


INDIAN  LANGUAGES   OF  SOUTH 
AMERICA. 

Tuc  Indian  Uuguages  of  Soutli  America  certain- 
ly deserve  to  be  Investigated  as  thoroughly  as  any 
other  languages  of  the  glube ;  bat«  unfortunately,  lliere 
are  only  a  few  men  who  make  of  them  an  objecl  of 
research.  Abclracts  of  their  grammutic  elements 
have  been  published,  from  earlier  sources  chiefly,  by 
I*roft;as»>r  Friedr.  Miiller  in  his  '  Grundziigc  der  sprueb- 
wis^^nsuhnft,'  and  liy  Lurieu  Adam  in  his  *  Examcn 
grammatical  de  :teize  iangiies  Anx^ricaines'  (Paris. 
iSSii).  Tbe  following  treatises,  published  of  late,  have 
come  to  our  notice,  and  have  added  conalderabty 
to  our  knowleilge  i>f  tbe.ie  curious  forms  of  human 
speech  :  I''.  Dr.  Juliits  Platemann-s  *  Glossar  der  fmi- 
erliindisclien  spraclie.*  This  is  nn  attempt  tnpreA:nt 
the  Vabgan  dialect  of  tbe  Fuegian  Islands  in  lexical 
fornt,  and  Is  chiefly  base>l  upon  a  Fueglan  transUiion 
of  tbe  Gospel  of  St.  Luke.  It  is  prcce^led  by  four 
bif>toriCiil  and  tupogniphical  articles,  eompused  by  Dr. 
Karl  Wbisllingr  enlarging  upon  phys-ical  peculiatities 
uf  these  islands  2°.  Ttie  first  results  of  a  scic^ntilic 
exploration  of  the  Fueginu  Islands  by  buve,  aided  by 
the  government  of  Italy,  have  l>een  made  public  by 
Giacumu  liore,  in  his  *I  Fuegtnl,  «ecotido  Pulilmo 
8UO  vioggio*  (Parte  prima,  Genova,  18J*1).  Extensive 
vocabularies  of  the  language  are  publitihed  in  this 
volume  3°.  A  manu^ortpi  of  iSls,  by  John  Luccok. 
containing  grammatical  elements  and  a  vocabulary 
of  the  Tupi  langmige  or  lingoa  gcral  of  Brazil,  wa^ 
published  at  Itio  de  Janeiro  by  H.  Laemmcrt  &. 
Co.,  1SS2.  Curiously  enough,  the  titlepagc  contains 
the  statement  tbat  the  mali^rial  is  *  btully  .irrangcd.' 
-1°,  Dr.  Julius  Platzinaitn'.<ifac:.simile  edition  of  llave- 
stadt's  book  on  Chllidugii,  which  has  been  previously 
referred  to  In  Science,  ill.  550.  5*.  A  short  ellino- 
grapbic  and  linguistic  article  on  the  Indians  of  All- 
tioquia  and  of  the  Cnuca  v.alley,  Columbian  Union, 
was  published  by  K.  11.  AVhiie,  F.  G.  S.,  in  the  Junt- 
7ial  Qf  the  anthroitvlojiical  Institute  qf  Grnii  Jiritnfn 
and  Ireland,  1S84.  It  contjtins  vocabularies  of  the 
Xoiinama  and  Tad<»  diajecis  of  the  Choco  linguistic 
family.  0°.  In  the  form  of  vocabularies  of  abnut  iwo 
hundred  lenus  each,  seven  Bolivian  I.ingua'j;e5  are 
given  by  Dr.  Edwin  U.  Heath  in  the  April  number 
fI8.s3)  of  the  Kaunas  city  revieto.  Tbesc  languages 
are  tbe  Canirhana,  Cayuuba,  Mubima,  MtKsei^na, 
Pacaviira.  Man'ipa.  and  Taciina.  The  author  has  givon 
a  graphic  account  of  his  travels  through  tbat  de- 
serted and  malarial  country  in  tlie  TranAacUont  of 
the  Avterican  yrngrttfihienl  ^ttx-'ttty  of  Sew  York, 
1883.  7°.  Tbe  foreign  ami  Indiun  words  introduced 
into  the  Portuguese  of  Brazil  wei*e  collected  by  Braz 
da  Costa  Kabim  in  the  Hlxiiata  Mmentnt  of  Hio  Ja- 
neiro, vol.  xlv.,  under  tbe  title  *  Vocabulua  indigo 


rtas  e  outros  Introduxidos  no  uzo  vulgar.*  8^.  An 
«rray  of  uoficus  of  former  travellers  u|ion  the  Almo- 
rrfs  has  been  gathered  by  A.  H.  Keaup,  professor 
at  the  London  university,  partly  an thropo logical, 
partly  ethnographical,  wkh  a  short  linguistic  appi*n- 
dlx,  and  puldisheil  with  hts  own  remarks  in  the 
Journal  iif  the  HnlhrupoUnjiatl  inxtiUtfe.,  November, 
1883  (15  pages.  S*^).  undorthe  snperscrlptioti  '  On  the 
Dotocudos.*  The  tribal  name,  Aimor^  (*  ra^nuit 
enemies*),  ii  preferable  to  and  nuich  older  than 
Botocudos  (*the  *nw<i  wearing  the  MpHiniamenl*), 
wbifh  applies  tn  many  other  South-American  tribes 
just  as  well.  Another  name,  tlie  one  by  which  tliey 
call  themselves,  ia  Nkrii'kmun  (or  *  men,  [leople'). 


THE  NEW  BOGOSLOFF   VOLCANO. 

The    Grewlngk    or    Ketv   Bogosloff  volcano,  da- 

acHbcd  In  Sdenee  (Jan.  25.  IH84)  from  obscpvalioin 
made  last  fall  by  Cupls.  Hague  and  Anderson,  was 
visited  by  the  revenue  cutter  Tbomas  Corwin  on  the 
20th  of  last  May.  Pholographs  and  reports  bare 
been  received  at  the  treasury  ilepartment  which  add 
considerably  to  our  knowledge  of  its  condition.  It 
appears  that  the  two  pi-aks  are  united  by  a  low  dry 
spit,  or  bar.  of  sand  an<l  gravel  wbicb  has  doubtless 
Iwen  tiirown  up  by  tbe  sea;  and  Sbip  lio^  now  rise* 
from  this  bar  nearly  midway  between  the  two  r**^Aks. 
Ship  Kock,  which  is  a  nearly  peri>endiciihir  pillar,, 
nemtt,  from  the  position  of  tbe  barnacles  on  Its  baw, 
to  have  been  raised  about  twenty  feet  above  Ii-i  old 
level.  Tlie  Bogoslofl  )>eak  seems  to  have  sufTen^d  by 
the  commollon  attending  the  rniption.  as  the  Corwin 
party  estimates  its  height  to  be  about  Hve  hundrvd 
feet,  while  observations  In  ISTS  by  the  IT.  S.  coatt 
survey  gave  it  a  height  of  over  eigbc  hundred  feet, 
the  upper  third  of  wbich  was  composed  of  extremely 
acute,  inaccessible  pinuiicles.  As  tbis  determination 
was  dependent  upon  a  ba.se-llne  measured  liy  a  patent 
log,  which  might  have  been  put  considerably  in  erior 
by  currents,  too  much  dependence  must  not  bo  placed 
on  the  discrepancy;  neverthelesa,  as  older  observa- 
tions all  gave  a  greater  height  still,  it  is  probable  that 
a  consiilerable  change  ha-t  taken  place,  if  the  Corwiu's 
estimate  lie  correct.  Tbe  Grewlngk  cone  was  Stated 
to  be  eight  hundred  or  a  thousand  fi'Ct  in  height,  and 
three-(.|uarters  of  a  mile  In  diameter,  by  Capt.  Hague. 
It  is  now  reported  to  be  nearly  the  same  height  as 
the  BogoslulT  peak,  or  some  four  bundled  and  fifty 
feet  in  height  and  half  a  mite  in  dUtneler.  Unlit 
the  details  of  the  survey  are  received,  no  exact  figures 
can  be  given.  A  convenient  iaudlng-place  is  formed 
by  the  bight  on  either  side  of  the  sand-spji  above 
mentioned,  where  the  shore  is  also  bold,  there  being 
three  fathoms  under  the  stem,  wltli  the  boat's  head  on 
the  beach.  Farther  off,  the  soundings  are  regular  for  a 
abort  distance,  and  then  drop  to  aconsiderable  depth; 
north  from  the  Grewingk  peak,  bv»wcv»;r,  no  bottom 
could  be  found  close  in  with  ninety  fnlhoms  of  line. 
The  observations  for  position  do  not  seem  to  bav* 
been  very  goo*l,  owing  to  cloudy  weather,  but  sboweO 
a  close  correspoudence  with  earlier  determiiiaUoos. 


ACOMT    a,    iSSi.] 


SCIENCE. 


139 


((■111 


Tlie  •ummit  of  Orewingk   wm  generally   Invisible 

fmni  the  clouds  of  stcAtn  which  issued  from  many 

poiiiu  of  )u  surface,  biii  no  erdier  seeins  to  exist. 

A  *<»rt  uf  A*siirR  exisleJ  tn  the  5uuth-we^t  sido,  and 

iwn  or  tlifft*  di£fi*rcnt  pinnacles  coul^  t>e  seen  at  the 

top  when  the   wind  drifted  the  steam  away  for  a 

momonr.     .Some  of  the  jeis  of  vapor  were  steady, 

on  'itittertt.     No  noise  nccorapanied  the  ejec- 

li  a.     The  cone  is  comikosed  of  very  differ- 

•  ut      uiatcrlaU, 

moAt    of    w  hieh 

Men     to     have 

bevii      upheaved 

(rotD  the  »ea-l>i>t^ 

Som ;     »  u  r  It    xs 
bowlder*, 
ks  of   sand- 
lone,    small 

pl«rfs  of  >haJe, 

Me.,  all  more  or 

tea*  covered  with 

laad     and    fine 

pumioe-aflhea.  In- 
to   which    one 

•auk  to  (lie  depth 

Af    a    foot    or 

BMirvtD  attcmpt- 

Ia;    ibe    ascent. 

Xtflavawaafrcen, 

ftnr  aay  citidery 

nirlc.        The    o^ 

rr-'  -  '■  ■  '  "^ited 

b.  [the 

^i.  ..    .  ,  .     the 

clouds  of  solpUu- 

r*ni»  tteatxi.  At  a 

befsht   of  ahout 

two     hundred 

feirr.    The  stones 

tlwiul    the     jeu 

*&hth)l*Ml  liicrnv 

Xaiinn-'     of     ir<in 

a; 
U 


Ui%m     dendritic 

&•*•**»    of    a 

h     color, 

.T  a  little 

k«^d 

■  :i(»n. 

'  orth-rast 

f  thr*  rone  waa  sle«*|>er  than  the  8ouilj-we5tern 

!-  rvpdar. 

-    -U}tl  pftak  was  alive  with  sea-fowl  and 

<L>t.  hul  w»4  destitute  of  vegetation.     It  showed 

'    '    I'of  volcuiic  activity.     The  volcanic  aivh  er- 

!'-d  thttt  which  fell  at  Unalashkn  Oct.  2U, 

LiTter  doiibiiesi  came  from  HogoslolT 

Island.  In  Its  new  form,  is  al>out  a  mile 

r  In  l4*ngi)i.  xtid  hftlf  a  mile  In  exiremc 

f>rth-we«t  and  south-east  by  com- 

I.  will  visit  it  again  on  her  return 

tr.'mUi£  uiitili  Ui  the  autunitt. 


NOTES  A  NO  NEW^. 

The  editor  has  received  an  acknonledgment 
from  Dr.  Anton  Krit*cli  of  the  money  forwarded  to 
him,  as  already  announced  in  Scimict't  on  bch.-tlf  of 
American  geologists  towani  a  memorial  tablet  to 
Barrande,  This  tablet  has  been  erected,  at  a  co*t  of 
more  than  six  hundred  florins  (of  which  )">.&)  were 
sent  from  America},  on  a  cliflT  at  Kuchelbad,  niid  i^ 

repre:'enteil  In 
the  accompany- 
ing illnslr.\tion 
from  a  phuto- 
graph  sent  hy 
hlMi.  Dr.Frltsch 
retiu'us  his  best 
thanks  to  the 
Anierican  donor" 
in  ihe  name  of 
the  naturnl-his- 
tory  section  of 
the  Pratrne  niu- 
MMim.  iiiid  >ay9 
ttiikt  \Ui}  publica- 
tion of  this  proof 
of  ^ynipatliy  lia» 
niDde  a  deep  im- 
pression upon 
his  c<Huitr>tnen. 
Tiiellstnf  Amer- 
iciu  subscrilrers 
vvjis  primed  In 
Vesniir  for  -Inly 
I.  From  the 
same  paper  we 
learn  (hnt  the 
Barrande  ftind 
fur  researches  in 
the  Silurian  for- 
mation of  Bohe- 
mia I(«^  reached 
•1.20(>  fin,  ins. 

—  Among  the 
names  of  ourtri- 
•■ntilic  friemU  in 
(ireal  Itritaiu 
wlio  liave  ln-en 
mentioned  n.*>  in- 
tending to  visit 
America  for  the 
meetings  of  ihe 
British  aiid  American  associations,  we  Und  the  fol- 
lowing; Professor  Adams.  Mr.  John  Ball,  Professor 
Kobert  Ball,  Mr,  C.  .S.  Bale.  Mr.  P..  M.  Barrlngton, 
Prof.  H.  C.  Baslian,  Mr.  A.  W,  Uennetl.  Mr.  W.  T. 
Blanford.  Professor  Bon ney,  MUs  A.  Buckland,  Mr. 
W.  L.  Carpenter,  Mr.  W.  Carruthers,  Prorcshor George 
Darwin,  Mr.  H.  E.  Dultsun,  Professor  James  (ieikic, 
Mr.  J.  Glaisher,  Professor  Haddon,  Mr.  K.  do  Hainel, 
Dr.  G,  Harley,  Professor  I^awson.  Sir  John  Lub1>ock. 
Professor  Mac Kendrick,  Professor  MacXab.  I'rofe^sor 
Millies  Marshall,  Professor  Sloseley,  Lord  lUyleigh, 
blr£.  Roscoe,  Sir  E.  Omm.^nney,  Mr.  11.  Sauuders« 
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Mr.  r.  L.  SclaUr,  Mr.  A.  Sctjgwlck.  Mr.  U.  Seebohni, 
Mr.  T.  W.  Sorby,  Sir  William  Thomson,  and  Dr.  E.  S. 
Tylor. 

—  The  N.Htiooal  electrical  coraraissloa  met  in  Phll- 
a'tvlphia  on  Aug.  7.  II  wft»  ilecideJ  ihat  the  confer- 
•?nce  to  be  coiulucteU  by  thecornniiftsioii  will  be  called 
for  Monday.  SepU  8,  to  be  thnii  continued  from  day 
to  day.  as  may  be  found  necessary.  The  invitations 
to  the  conference  will  be  cutiRneil  to  physicists  of 
eminence,  and  to  experts  in  the  practical  inaiiai;ement 
of  electrical  appliances  and  apparatoa.  U  is  proposed 
to  extend  special  invitations  to  prominent  foreign 
vifiitliig  electricians.  It  was  also  decided  to  i»»UQ  a 
circular  invitln)^  the  conferees  to  submit  papers  to 
be  read  hefure  the  citnference. 

It  N  not  d>'tinitely  known  what  subjccta  will  }te 
discussed  at  tht*  conference,  but  the  following  mutters 
have  be«'n  Migyeste*! :  the  sources  of  electrical  energy; 
the  thcort^tical  conditions  necessary  to  the  most 
efiicient  cnnstrintlon  of  the  dynamo-electric  machine 
for  the  vnriuus  piirposct  of  practical  work;  the  elec- 
trical transmis«^Ion  of  energy;  the  systems  of  arc 
and  Inciuideseent  lighting:  the  theory  uf  the  electric 
arc,  fclnraye  hatlerieit,  electro-metallurgy;  lighthouses 
for  the  coiiH;  .applications  *>(  eloctririty  to  military 
and  milling  en;:lni-erinj;:  ll^hlnlng  protection ;  induc- 
tion in  trlcphonc  lines,  and  the  problem  of  long-dls- 
lanco  lelephoninf:;  the  question  of  underground 
win^s;  atmospheric  electricity:  earth-cnrr«nK  and 
terrestrial  magnetism:  photometry  and  standards  for 
photometric  measurement;  the  ratio  of  the  electro- 
magnetic to  the  electro-static  system  of  unit^.  and  Iho 
electro-magnetic  theory  of  Irglit;  and  finally,  on  ac- 
count of  the  pressing  necessity  for  accurate  and  uni- 
furm  electrical  measurements,  It  \s  probable  tliat  the 
(|nt*s(lon  of  establifthing  a  National  bureau  of  physi- 
cal Blandards  will  receive  projier  altenlion. 

—  The  circulars  concerning  the  proposed  inter- 
national scientific  congrcsSf  to  which  reference,  was 
made  hi  Xi>.  77,  have  been  issued:  and  the  names  of 
the  sigjers  received  up  to  Aug.  4  are  :  of  the 
speelal  committee  on  the  part  of  the  American  asao- 
ciation,  T.  Sterry  Ilunt,  S.  Newcomb;  officers  of  the 
association,  George  F.  Barker,  F.  W.  Putnam,  Edw. 
D.  Cope,  .John  W.  Langley.  William  1{.  Holmes, 
G.  W.  Hough,  Franklin  B.  Hough,  Alfred  Springer, 
Theodore  O.  Worraley;  fellows  of  the  aswKJiation, 
Cleveland  Abbe,  Hnrrison  Allen,  William  Whitmaii 
Bailey,  Albert  S.  Bitkraore.  Francis  Blake.  Thos.  T. 
Bouvd,  H.  P.  Dowdilch,  Edw.  Burgess,  Lucieu  Carr, 
P.  W,  Clarke.  A-  J.  Cook,  W.  O.  Crosby,  Charles  R. 
Cross,  William  H.  Dall,  Peraifor  Frazcr,  G,  Brown 
Goode,  Asaph  Ilall.  C.  £.  Hanaman,  William  Hurk- 
iiess.  Edwin  J.  noustou,  Alpheus  Hyatt,  ii.  Joy 
Jeffrleii,  t^aetano  Lanza.  Albert  R.  Leeds,  H.  Carvill 
I«6wis,  .1.  A.  Untner,  Garrick  Mallcry,  W.J.  McGec, 
C  S.  Minor,  Charles  F-  Munroo.  John  M.  Ordway, 
Henry  F.  Osborn,  E4lwanl  <".  Pickering,  J.  W.  Powell, 
Ira  llemsen,  Alfred  P.  JUHrkwell,  S.  H.  Scudder, 
George  M.  Sternberg,  P.  R  Chler.  A.  E.  Verrill, 
George  L.  Vose,  Francis  A.  W^alk-er,  Justin  Winsor. 

Probably  some  person*  who  liave  not  received  any 
circttlnrs  would  \*t  0nA  to  support  tbe  morement; 


ftnd  we  trust  that  any  such  will  aend  tlielr  OAtaet  tv 
Dr.  Minot.  There  has  U*en  somo  difficulty  !n  reach- 
ing many  persons  during  the  r.ication  seftaoo;  and  it 
is  kuowu  that  omissions  of  certain  addreas*^  hair4 
lui fortunately  buen  unavoidable. 

The  support  which  the  circular  has  received  it 
remarkable  for  its  extent  and  cliaracter,  e*{H'ciaII^ 
when  Its  spontain'oustie-s?  is  considered.  .Most  uf 
the  gentlemen  upon  the  list  given  above  ar«  kuowu 
as  scientific  Investlgiitors  of  acknowlffdged  9U(>etl- 
oriiy,  and  many  of  them  enjoy  high  fame:  so  thai 
the  plan  of  fuundlngan  international  scientlAr  con* 
gress  meets  the  approval  of  a  Urge  proportion  of  thuM 
who  cuntributf  most  U}  the  dignity  and  Iniponaiies 
of  science  in  America. 

—  In  response  to  an  Invitation  sent  out  by  tJheloctl 
committee  of  the  American  associatiun  for  the  ad- 
vunceinenlof  science  at  Philadelphia,  the  following 
foreign  sclenllfii*  societies,  among  others,  have  •eiil 
the  dele(;ale&  mentioned  to  represent  them  at  the  ap- 
proachlnii  meeting  In  that  city:  Koyal  soeirty.  P^l^ 
fessor  iSir  Willlaiu  Thomson.  W.  T.  iihinford,  H.  W. 
Mof^etey;  Itoyal  Institution.  Professor  James  Dewar; 
Zoological  society,  P.  L,  Sclatcr  (secretary),  H,  Saiia- 
dcrs,  G.  E.  Dobsou;  Koyal  niicruscoplcal  (lociely,  Kst. 
W.  H.  Ualllnger.  A.  W.  Bennett,  James  Glaisher: 
Royal  Irish  academy,  Prof.  R.  S.  Ball:  Hoyal  geologi- 
cal society  of  Ireland,  Professor  Valeiitlue  Ball  (presi- 
dent), Prof.  W.  J.  SoUas;  Royal  Dublin  society.  Prof. 
A.  C.  Haddon,  G.  F.  Fitzgerald:  Koyal  /.ooWiglcal 
society  of  treland,  H.  M.  Barmn,  W.  K.  Pec  hies,  A. 
Tnill;  Philosophical  society  of  Glasgow,  H.  Muir- 
head,  .lames  Mastear.  Prof.  J.  O.  McKendrick,  W.  C. 
Crawford,  John  Kirsop;  Xalural-history  society  of 
Glasgow,  D.  C.  Glen;  Rnyal  liotJinlcal  soclrly,  W.  C. 
Crawford;  Manchester  litt-*rary  and  philosophical 
society.  Prof.  A.  M lines  Marshall ;  Asiatic  society  o( 
Ben^'al,  Major  J.  Waterhouse  of  Calcutta;  Asiatic 
society  of  Japan.  Dr.  D.  Murray.  Hw.  E.  W.  Lylc, 
Perceval  Lowell;  Soci<Std  anihropologi«|iie  de  Brux- 
elles.  Dr.  Victor  Jacques  (general  t»ecrel*ry);  A»o- 
ciation  Franvaise  jKmr  ravancement  des  sciences. 
Professor  Joubert  and  Professor  Siiva;  University  of 
Japan  (Tokio),  Prof.  D.  Kikuchi  (dean  of  depart- 
ment of  science);  i^oci^f^  entomolotjitjn**  de  Bel* 
gique,  Dr.  II.  A.  llagen;  OrnilholoKischer  verelu  In 
Wien,  Dr.  C.  Hart  Merriaro :  Royal  society  of  Canada, 
A  large  number  of  delegate.^. 

—  At  about  five  minutes  past  two,  eastern  time, 
on  l^unUay  aft«nioon,  Aug.  10,  an  earthqtiake-ahock 
was  felt  along  the  eastern  coodi,  from  Xurlh  Caro- 
lina to  Maine.  The  direction  of  the  motion  of  tlie 
ware  appeared,  to  most  who  considered  it,  as  frnm 
north  to  lonth,  or  north- west  to  south-east.  The 
motion,  as  magnified  at  the  top  of  the  highest  build* 
Ing  In  Boston,  was  sufflc-iciit  to  roll  the  sii;nal-ofBcer 
off  his  lounge.  In  New  Jersey,  where  the  shock  was 
most  severe,  the  railway-station  at  Seabright  waa 
shifted  to  one  side,  '  ^baking  up  the  conteuis.' 

— The  meetfog  this  year  of  the  German  sAciaty  of 
naturalists  and  physicians  will  l>eheld  at  MagU«burg> 
Sept.  is-ta 
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')MMENT  ASD   CRITICISM. 

R*iiTiMn  tUe  American  nssociation  for 
booin«nt  of  adenco  is  readily  ultniii- 

uyoue  willing  lo  pay  a  small  annual 
it  is  Inrgrly  iiM'prted  by  Itie  lofulities 
rteUs  ID  its  annual  iwrcgrinnlion.  So 
actions  of  Ihc  norllicrn  liiUf  of  the 
kat(;s  luive  already  bcuu  vlsiletl.  that 
d  sup|>ose  the  me-mbership  would  now 
)rtiseut  the  distribution  of  intiTest  in 
Lbroiighout  the  conutry ;  though  for 
rrn^ns,  and  particularly  because  the 
on  has  never,  at  least  in  recent  years, 

!,  ooe  would  expect  a  feeble  showing 

ftouthem  and  Paeitic  states. 


Bfiectioo  of  the  list  of  prcHcnt  mem- 
ws,  however,  some  curious  anomalies. 
1  uuiuber  of  members  is  2^011.  The 
viag  the  Largest  number  of  members 
York  (1.">:J)i  Boston  (142),  Cincinnati 
hiitgtOQ  (127  eaeh).  The  next  high- 
ODtreal  (71 )«  where  the  meeting  was 
years  ago,  which  distances  PhiladeU 
),  which,  iu  its  turn,  is  scarcely  ahead 
outs  (40)  and  Cambridge  (47).  New 
with  all  its  scientitic  activities, 
r  l»eyond  Hartford  (19)  :i8  we 
i-t.  Chicago  shows  a  meagre  num- 
ta  surpassed  by  Baltimore  (28). 
le  nominal  headquarters  of  the 
en,  hardly  responds  with  credit  (2i)), 
linnoapolis  (31)  suqiasses  Chicago 
dmorc.  Providence  (l.>),  where  the 
ou  has  not  met  since  1855,  mulcos  a 
owing  than  lndiana[)oli8  (7),  where  it 
171  ;  or  Dubuque  (1),  1872 ;  or  Detroit 
5;  or  Bntfalo  (12).  \^li\.  Several 
are  surjiaased  by  New  Orleans  (lO). 
di  tlie  association  never  ventured,  and 
Krandaco  (r;),  slUl  farther  remove<l 
i%-ities ;    while  C'huiloston,   where 


the  association  met  in  1H50,  finds  no  represen- 
tation whatsoever. 

More  than  one-third  of  the  association  oome 
from  New  York  (341))  and  Massacluiselts 
(341).  Ohio  (208)  eomra  next,  followed  by 
the  District  of  Columbia  (129),  Canada  (120), 
and  Pennsylvania  ( U  I ).  No  other  states  fur- 
nish more  thati  lOO  members:  but  it  is  un- 
expected to  see  Connecticut  (73)  neck  and 
neck  with  Missouri  (72)  ;  Rhode  Islaml  (29) 
fjir  in  advance  of  Vermont  (18)  and  Maine 
(14)  ;  Michigan  (25)  below  Minnesota  (54)  ; 
Kansas  and  Nebraska  (5  each)  following  Colo- 
rado (9),  and  even  New  Bninswick,  Alabama, 
Florida,  Texas,  and  West  Virginia  (7  each). 
Kentucky  (.'U)  surpasses  Iowa  (25).  and 
Indiana  (39)  lags  far  behind  Illinois  (69). 
An  examination  of  the  list  on  the  basis  of 
population  would,  no  doubt,  prove  interesting. 


How  old  may  a  newspajKU*  be  and  atill  be  a 
newspaper?  This  question  has  been  up  for 
decision  before  the  secretary  of  the  treasury, 
and  it  has  been  decided  that  a  newsiwiper 
ceases  to  be  a  newspaper  when  it  has  another 
beside  it.  One  newspaper  is  a  newsi)aper  :  two 
or  more  newspapers  sewed  together  are  not 
newspapers,  but  form  a  book,  "^  at  least  printed 
matter.'  All  this  means  that  a  New- York 
imiM>rter  desired,  as  his  custoraera  most  ot»r- 
tainly  desire,  that  some  bound  volumes  of 
jwriodicnls  should  be  admitted  free  of  duty  as 
jwriodicals,  as,  according  to  the  last  laws,  the 
irai>orter  thought  they  should  be.  But  no :  the 
di'cision  has  come  down,  that  ''it  is  fair  to 
hold  it  was  this  fresh  and  concurrent  stateinent 
[which  character  it  loses  '  when  kept  for  a  year, 
and  then  fastened  up  with  ita  fellows']  that 
congi'ess  meant  should  go  fVee,  and  not  (so 
far  as  news  is  coucerned)  the  stale  sheets,  the 
accunmlation  of  the  year."  Cannot  all  who 
may  be  atfected,  as  are  all  readers  of  foreign 
journals,  bestir  themselves  to  prevent  such 
needless  restrictions  of  their  rights! 
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The  particular  volumes  upon  which  duties 
were  called  for  in  this  case,  were  bound  volumes 
of  the  Annates  de  dennatologie  and  Annales 
des  maladies  de  Voreille,  —  books  which  do  not 
enter  into  competition  with  any  produced  in 
America,  and  which  never  can.  If  one  wants 
a  number  or  volume  of  either  of  these  annales, 
he  must  have  it,  and  nothing  else  will  do ;  and 
no  reproduction  is  possible,  on  account  of  the 
limited  demand.  We  have,  then,  one  more 
decision  which  interferes  with  American  stu- 
dents, makes  their  work  the  more  expensive, 
and  in  no  possible  way  can  benefit  the  Amer- 
ican book-maker.  Congress  had  granted  a 
little  relief,  but  that  tittle  has  been  made  less 
by  a  thoughtless  decision  of  the  treasury.  We 
say  '  thoughtless ;  *  because  it  is  known  to  but 
few,  outside  those  immediately  interested,  that 
the  apparatus  and  books  used  by  the  scientific 
men  of  America  must  to  a  large  extent  be 
bought  where  they  arc  principally  produced,  in 
Euroi)e ;  reproduction  being  out  of  the  ques- 
tion, both  on  account  of  the  limited  demand, 
and,  in  case  of  apparatus,  on  account  of  an 
instrument  being  to  3ome  extent  a  work  of 
art  which  only  one  man  may  be  capable  of 
bringing  forth. 

The  great  question  of  our  time  is,  How  shall 
we  better  our  methods  of  education?  The 
main  efitorts  to  this  eud  seem  to  be  to  better 
the  system.  The  real  need  is  of  better  teach- 
ers, not  more  painstaking  or  devoted  teachers, 
for  in  these  regards  there  is  little  to  be  desired  ; 
but,  as  a  class,  our  teachers  are  men  and 
women  whose  opportunities  of  culture,  whose 
means  of  obtaining  a  broad  view  of  the  sub- 
jects they  teach,  are  deplorably  small.  Year 
by  year  the  number  of  those  who  go  to  the 
teacher's  work  from  any  thing  like  a  univer- 
sity training  become  relatively*  fewer.  The 
normal  school  is,  unfortunately,  taking  the 
place  of  the  university  as  the  place  of  training 
for  instructors  in  the  primary  and  secondary 
schools.  These  institutions  are  admirably 
contrived  to  serve  the  immediate  ends  they 
seek  to  attain :  the}'  make  business-like  but 
slenderly  provided   instructors,  who  do  their 


routine  work  better  than  those  bred  in  schoola 
of  broad  learning,  but  who  miss  the  best  thai 
a  liberal  training  has  to  give.  The  normal 
school  is  fixed  in  our  American  system  ccn 
tainly  for  fifty  years  to  come.  The  practical 
question  is.  What  can  be  done  to  lift  their 
work  to  a  higher  level? 


There  are  two  ways  of  doing  this,  each  of 
which  seems  worthy  of  debate.  One  is  to 
move  the  normal  schools  to  the  seats  of  good 
universities,  and  mingle  the  university  teach- 
ing with  the  strictly  technical  instruction  ia 
pedagogics.  The  very  presence  at  a  umve^ 
sity  will  give  a  lift  to  the  ideals  of  the  pupils 
in  the  normal  school.  It  will  cost  a  penny 
more  to  train  the  youth  than  it  does  at  pres- 
ent, but  this  is  not  a  question  of  pennies. 
Nobody  reckons  pennies  in  war;  and  this 
work  of  education  is  the  eternal  .war  of  man- 
kind. Another,  cheaper,  less  effective,  bat 
still  possibly  useful  plan  is  to  give  the  normal- 
school  teachers  an  occasional  year  of  residence 
at  a  university,  where  they  may  for  a  time  pur- 
sue knowledge  for  its  own  sake,  and  widen 
their  views  of  their  great  work.  Harvard  uni- 
versity now  allows  its  teachers  one  year  in 
seven  for  private  Ktud^'.  The  state  could 
afford  to  do  as  well  by  its  normal-school  teach- 
ers. If  we  lift  the  grade  of  our  teachers,  the 
'  svstem  '  will  take  care  of  itself. 


The  government  printing-office  has  recently 
issued  a  catalogue  of  the  aquatic  mammals  ex- 
hibited by  the  national  museum  at  the  great 
international  fisheries  exhibition  in  London  last 
year.  It  consists  of  a  general  account  of  the 
more  interesting  seals  and  whales  of  our  coast, 
with  a  briefly  annotated  list  of  all  the  species 
exhibited,  and  is  prepared  by  Mr.  F.  W.  True. 
It  detracts  very  much  from  its  value  that  it  was 
not  printed,  and  ready  for  sale  or  distribution, 
at  the  time  of  tlie  exhibition.  To  appear  now, 
when  the  collection  is  shipped  to  another  con- 
tinent, seems  somewhat  of  a  farce,  as  its  whole 
value  now  lies  in  what  it  contains  apart  from 
the  collection.  Kither  we  should  revise  our 
dilator}',  and  at  the  end  hasty,  legislation  in 
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lt«rs.  or  the  exhibiting  departments  of 
irciDcnl  will  t>e  forced  to  the  necessity 
'  roper  credit  to  themselves)  of  ninin- 
cxbibition  scries,  which,  with  slight 
ions  for  sj^cial  occasioDs.  may  be 
hiintl.  TO  send  wlirrcvcT  und  whenever 
If  we  nre  rightly  informed,  the  na- 
tijyetim  lias  alreiidy  decided  on  soinc 
nnd,  if  intcrnntiotirU  fxhibitions  are 
yearly  occnrrence,  the  uiuseuni  should 
\ts  staty  a  special  exhilntionary  force, 
weaken  its  efficiency  lor  its  pro[>er 
these  constant  extra  dratighte   upon 


wfty  as  the  inesoderrnic  denual  bones  of  huny  fis1i«a 
have  clevelo|>ei]  frum  the  eliagrf'eii  denticles  of  the 
sharks  (0)  ?  £.  Uat  Lajvkesticb. 

l^iilviTRlty  uolleuo,  Lx)ndan, 


July 


ETTERS   TO   TUK  EDITOR, 
li  Clasiification  of  the  MoUuaca. 

Dftll's  kindly  notice  of  the  article  *Mol- 
tbc  '  Eticvclopacdiu  Britannica,'  published 
uniat  u/  junr  13.  he  allribtites  in  nic  *' the 
«tat«incnt  Uiat  Llie  railiiU  of  Ulos«ophora. 
i*  and  adds  that  •  it  Is  rejilly  chitinous.'     In 
=  ■?  of  the  word  'horny,'  cliitin  is  (i 
orrvclly  described  ns  horny.    That 
u  "-rally  considered  to  consist,  of  the 

U  wt\  OB  chilin  is  distinctly  »tatod  iu 

|c,  -fA  by  Mr.  Uall.     At  the  botloni  of 

|ccur  tlu-  word?.  '»  chitlnoiis  band  (the  md- 
ll  should  be  Kind  to  know  if  Mr.  Dull  has 
ftcn  uny  Bpeciiil  cheiulcul  analysis  of  the  siib- 
i(  the  nultil.-h  (1,1. 

Ilrecanl  to  the  very  general  presence  of  jaws 
bphoroa^  Mollusca,  I  must  maintain  my  siate- 
T*i*»  ppHsence  of  a  cnJcareous  inipregnaiion  Is* 
■•  .  il.  but  except i(.in;d  (2). 

)  iken  in  supixi'-iiis;  that  I  have  fol- 

|»t .,.;  tn  rugjird  to  forraulae  for  the  teeth 

ikdulA.     The  oiltLT  writers  whom  be  cites  as 
med  are  preci-'idy  lliO'*e  from  whom  my  Mtate- 
|li  the  details  of  thiA  subject  were  drawn  (.^). 
i  no  fault  lo  tinil  with  Mr.  Uall  fordiflerin^ 

I  as  to  certain  points  of  classification,  but  I 
M  ftlad  to  know  his  ground*  for  regurdin;^  the 
Hicnia  as  an  artificial  group.  He  merely  re- 
||fi>  oM  view,  which  I  think  I  have  sufficiently 
Jf"*  be  Tinreiiable  (4).  Mr.  Dall  also  asserts 
1^  ?  Ltpocepliata,  based  on  the  chnrac- 
L)  r  muscles,  are  defunct.    In  spite  of 

)h>]i.  iii><  muscles  themselves  :«till  exist,  and, 
^)inlon.  furnish  indications  of  natural  and 
t  divergent  j;roup^«  nmon;;  tlie  bivaivt"»{5). 
Id  be  i;lnd  to  know  on  what  grounds  Mr.  Dall 
tJir  three  divisions  of  Lipocephala  adopted 
be  uniialunil. 

let  me  say  that  I  do  not  know  on  what 
w-   T.  11   ..r-:rTt£  that  the  calcareous  devel- 
|»  lent  in  Chaetoderniu  and  Neo- 

i.  le  the  shells  of  Chiteu.    That 

y  :i(  or  replace  the  spines  of  Chitons 

^  roiiff.     But  what  is  to  prevent  our 

II  '  shelly  plate  of  a  Chiton 
r  •'  gnuluat  coalescence  of 

ui  a^w.^..  V 4.  oils  denticles,  in  the  same 


(11  Not  being  an  organic  chemist,  1  li:iv>'  nm 
attempted  analyses,  hut  have  t4>ste<l  mJiiiy  riuUilae 
with  one  result,  —  the  cutiuig  jKnnts  of  \\\^  iceth 
are  always,  and  the  whole  radula  generally,  of  a  snb- 
staace  allied  to  chitin.  The  very  generally  erroneous 
statements  in  tlie  lexl-books  led  to  the  criticism  of  the 
la[iguai;e  of  Professor  Lankcster  as  tending  to  con- 
tinue the  confusion,  fbitin  is  surely  as  dilTercnt 
cheintcally  from  horn  as  boue  is,  and  it  cannot  l>6 
desirable  to  continue  to  treat  llic  two  substances  in  a 
way  to  perpetuate  au  error.  Further  data  on  this 
topic  may  be  found  in  tht*  AiigUNt  Sniuralitit.,  pp. 

(2)  I  should  be  grateful  lo  Professor  Lsnkcmer 
for  the  name  of  any  recent  niolluskliaving  a  '  shelly' 
or  even  a  partiiilly  '  calcified  '  jaw. 

(3)  The  formulae  giveu  for  the  teeth,  and  the 
method  n-ied  in  making  a  formula,  as  inferred  from 
the  text,  which  were  the  particular  details  criticised, 
are  partly  incorrect.  I  was  wrong,  however,  in 
assigning  a  source  to  them.  One  (for  inslauce, 
Patella  vulgata)  has  the  formula  li+3+l+o+3,  in- 
stead of  3.1.4.1.3.  No  mollusk  has  more  than  one 
median  tooUi;  and  the  central  figure  of  the  fonmila 
must  in  all  cases  be  1  or  0.  I  find  the  errouec^us 
formula  in  8ant*s  text,  though  ho  figiires  tlte  teeth 
correctly.  Again :  Chiton  stelleri  has,  like  all  Chitons 
hitherto  examined,  the  formula  04-i!-f- 1 +  2+('t,  insteud 
of  0000.1.1.1.0000,  which  is  given;  but  Uils  is  doubt- 
less copied  from  some  other  authorltv.  However, 
accurate  formulae  for  the  Chitons  and  Limpets  have 
been  accessible  for  some  years.  Again:  the  teeth  <\i 
the  radula  are  divided  by  nearly  all  modern  students 
of  that  organ  into  rluichldian  or  median,  Interat.  and 
uucinul  teeth,  —  three  serie^  which  have  anatomical 
relations  to  the  radula.  which  are  usually  pretty  clear. 
For  *  lateral  *  Professor  Lankester  substitutes  the 
term  '  admedian/  which  is  not,  as  far  as  t  Imow, 
in  use;  an<l  for  the  *  uncinl '  he  adopts  the  term 
'laterals,'  which  I  venture  to  think  Is  undesirable 
as  leading  to  coufusiou,  and  not  iu  accord  with 
general  tuage. 

(4)  The  grounds  on  which  I  sustain  the  generally 
accepted  views  of  malacologlsts,  as  to  the  relations 
of  the  groups  Profes.sor  Laukester  has  compouuded 
into  the  onler  Zygobranchia.  are.  that  the  mere  abor- 
tiim  of  one  of  a  pair  of  organin  is  not  a  character  of 
onlinal  value;  nor  arc  the  characters  assigneil  to 
Zygobrandiia  applicable  to  all  its  members.  More- 
over, I  am  of  the  opinion  that  the  characters  which 
unite  the  Ithipidoglossa  amonj*  themselves  and  the 
Docoglossa among  themselves  are  of  higlicrsysteinatic 
value  than  the  cliaractcrs  here  relied  upon  for  dis- 
membering them.  I  believe,  that,  had  tlte  learned  pro- 
fessor made  n-searchcs  among  a  large  number  of  these 
forms,  he  would  probably  l>e  of  this  opinion  al.so. 

(6)  The  characters  of  the  adductor  muxcles,  aa  long 
as  we  were  ignorant  of  Intermediate  forms,  seemed 
to  afford  a  good  basis  for  orders  in  the  Llpocephala. 
Now  that  we  know  of  forms  which  are  more  or  loss 
intermediate,  in  thePectinidae.  Oniraeidae,  Mylilid.ie, 
and  other  families,  and  that  in  the  young  (nolembrv- 
onic)  there  are  frequf^ntly  two  adductors  discernible 
In  supposed  monomyarianf,  with  such  forms  turn- 
ing up  as  Dimya,  and,  more  Tccenlly,  Chlaraydt>- 
concha,  all  lending  to  efface  tlie  supposed  definite 
limits  between  the  alleged  orders,  it  seems  Impot 
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»ibl«  to  retain  these  orders  any  loneer.  Slolicxka 
came  in  this  Tiew  l»ng  ago.  and  much  corrobonilive 
evidence  has  i*om«  to  hand  since.  In  fact.  Oiert'  does 
not  at  present  seem  to  be  any  pood  basis  for  ordinal 
divisions  in  tlie  L.i(iot*epbala.  The  divisions  ad»j|'led 
by  Professor  Lankestter  are  not  nnnatiintl:  biil  liiey 
appear  to  hiive  merely  an  approximal«  value,  and 
shade  into  one  another  to  such  an  extent  as  to  ha  of 
little  systematic  use. 

(6)  There  is  nothing  to  prevent  any  stich  concep- 
tion; but,  unfortunately,  ther«  l»  notivldeuce,  as  yel, 
that  It  would  conform  to  any  subjective  reality.  A 
paralli>-]  stntement  would  be.  that  the  wool  on  a  ewe 
'  replaces '  the  horna  on  a  rain.  We  can  conceive 
that  woolly  or  hairy  secretiuna  may  be  <>o  modliieU  as 
to  produce  horns,  and,  in  fact,  dn  produce  tliem  oc- 
casionally. The  importance  of  the  shell-Rland  in  the 
embryonic  comlition  of  the  Mollusca,  as  shown  by 
Professor  Lunkester,  than  whom  none  Iinve  con- 
Iributed  more  valuable  invest  igatlons  on  this  topic, 
forbids  that  we  should  consider  tliese  becontlary  cu- 
liciilur  products  iis  its  equivalent.  That  they  ore 
nothing  iesft  tli.tn  identical  with  Chiton  spines  will,  [ 
thiuk,  be  aduilttod  by  any  one  who  comparoa  the 
figures  of  Heincke  and  Hubrecht  on  t'liitons  find  Neo- 
menia  resi>ectively.  Tliere  are  also  a  great  variety  of 
other  Chiton  spines;  and  on  some  Fissuretlldae,  and 
even  in  some  brachiopods,  analogous  structures  may 
be  found. 

In  conclusion,  Mr.  Editor,  permit  me  to  express 
the  hope  that  these  more  or  less  unimporlant  defects 
in  detail,  which  are  inevitable  to  all  work  of  a  general 
character,  ni:iy  not  obscure  what  I  have  endeavored 
to  state  clearly  (namely,  the  great  value  and  usefnl- 
neaa  of  Professor  J-ankester's  worl%),  nor  delay  what  I 
believe  will  be  Its  eventual  consequence, — an  im- 
portant reformation  inour general  motluscan  sy»icnis, 

W.  H.  Dali.. 

The  earthquake  of  Aug^.  10. 

It  is  a  little  remarkable  that  the  earthqunke-shock 
of  yesterday  should  have  been  fell  with  considerable 
force  in  the  city  of  New  Uaveu,  wliich  is  built  upon 
a  sandy  plain,  while  it  was  perceptible  only  as  a  short 
series  of  IhIituI  viltralions,  lasting  about  a  second  and 
a  half,  and  so  slight  that  it  was  unnoticed  by  most 
persons  in  the  vicinity  of  the  observatory.  The 
observatory  is  built  on  a  sandstone  ledge,  and  is 
about  a  himdred  and  fifty  feet  alKive  tide-water.  In 
(geodetic)  longitude  west  '*2**  oo'  10.16",  and  latitude 
Dortb  41°  19'  28.48". 

At  the  time  of  the  vibration  the  writer  was  sitting 
at  a  table,  and  its  probable  origin  at  once  occurred 
tiOiim.  Allowing  for  the  few  seconds  oocnpied  in 
taking  out  his  watch,  the  tremor  occurred  at  2h.  Tui. 
25  s.;  and.  as  the  watch  at  that  time  was  1.5  3.  slow  of 
the  fifth  hour  west  from  Greenwich  local  mean  time, 
the  tremor  may  be  set  down  as  beginning  at  ii  !i.  Tm. 
27  s.  by  this  mean  time;  and  I  should  esliniate  the 
uncertainly  al  not  more  than  '2  s. 

Leoxauu  Wallmj. 
Vale  colleg«  obMrvntory.  Auff  11. 


On  .Sunday,  Aug.  10,  at  2h.  8ni.,  I  felt  nn  earth- 
quake, lasting  three  or  four  seconds.  The  oscillatory 
movement  wiui  from  a  little  south  of  west,  toward  a 
little  north  of  ca^t.  The  oscillations  were  rapid  but 
slight,  with  maximum  intensity  between  the  f^i*st 
and  second  second,  when  the  movement  l>eg;in  grad- 
ually to  decre.ose.  The  accompanying  soutid  was  like 
the  rumble  of  arlilltry-wagous.    Julbs  MAiiOuu. 

Gaabriilge.  Aug.  lo. 


EPWEM/C  CHOLERA  AND  INFECTIOUS 
DISEASES. 

The  presence  of  cholera  this  Mimtner  m 
tipiLlemic  form  in  soutbern  Fraucc,  the  appear- 
anoe  of  .sporadic  caswis  at  widely  scaltrrcd 
places  antl  on  shipbo.nrd  at  rariotis  seaporta 
of  the  European  continent  :tud  of  Kiiglaml. 
have  brought  western  civilization  once  more 
face  to  face  with  two  of  the  most  important 
problems  which  modern  soioncc  and  social 
organization  can  be  culle<l  U[)on  to  Golv«. 
These  problems  just  now  cotiie  homo  to  every 
one,  but  in  ordinary  rears  iirc  put  out  of  mind, 
or  left  to  the  care  of  laboratory  devotees,  or  of 
ollk'ials  charged  with  departmeuta  concerned 
with  public  hygiene. 

The  first  involves  a  purely  scientific  qnes- 
tioii  as  to  the  causes,  modes  of  origin,  and 
wnys  of  propagation,  of  the  infectious  or  so- 
called  zymotic  diseases:  the  second,  evolving 
itself  naturally  from  the  llrst,  is  of  a  more 
immediately  practical  nature,  and  deals  with 
the  processes  best  calculated  to  prevent  aod 
antagonize  these  diseases,  especially  when 
presenting  themselves  as  epidemics.  And 
these  problems  owe  ibis  much  to  such  epidem- 
ics, —  that  by  them  men  as  individuals,  aud 
governments  (their  representatives),  are  stim- 
ulated to  a  A"igor  of  inquiry  and  action  which 
arc  never  evoked  by  ii  customaiy  rate  of  mor- 
tality-, however  high,  IVom  ondemic  diseases, 
such  as  are  always  with  us ;  just  as  the  stim- 
ulus of  prospective  want  often  meets  with 
a  ready  response  where  chronic  destitution 
makes  an  ineffectual  appeal  to  action.  Ty- 
phoid-fever, resembling  cholera  vor^*  ranch  in 
its  propagation,  demands  a  steady  loll  from 
the  populations  of  Kurope  and  North  America, 
compared  to  which  the  occasional  ravages  of 
cholera  become  insignificant ;  and  yet  it  h 
impossible  to  inspire  them  witli  an  intelligent 
dread  of  that  enemy  expressing  itself  in  pos- 
sible and  compni-atively  simple  pMnrautions. 
The  self-reliant  Anglo-Saxon  continues  lo  re- 
gard typboid-fever  with  a  measure  of  the  same 
indifference  felt  by  the  fatalist  of  India  towanl 
cholera ;  and  the  explanation  is  to  be  found. 
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lieliev<»,  largely  in  association,  and  not 
;ly  in  the  fact  that  fifty  per  cent  of  those 
attaclced  «ritb  the  latter  disease  die.  whereas 
about  eiglity-five  |»er  cent  of  typhoid-fever 
cases  snr\'ive.  The  typhoid  suflerer.  as  a 
lurvivor  even,  is  robbed  far  more  ruthlessly 
of  lime  and  strength,  which  hy  the  Anglo- 
b«xoD  are  transformed  into  wealth,  which  to 

this  seeming  digression  wo  wonld  im- 
prtrss  miou  readers,  begging  iheiii  to  keep  it 
lily  before  themselves  and  their  public 
torities.  the  fact  that  cholera  is  but  one 
form  under  which  these  great  general  prob- 
luns  of  the  cause  and  prevention  of  infectious 
diseases  present  themselves.  The  prevalence 
of  (.holerft  in  France  gives  the  health  evangel- 
in  Iho  Uniteil  States*  who  might  otherwise 
itinue  crying  in  the  wilderness,  at  once  a 
Aikl  u  hearing,  from  which  those  who  have 
leuut  from  their  usual  ronttne  must  not  be 
wed  to  depart  without  a  resolve  to  amend 
if  wiys,  even  though  they  escape  this  espe- 
itation.  This  threatening  of  cholera 
be  the  spur  to  animate  norlhom  zeal 
the  soUition  of  these  problems  which  the 
ilbsooflen  finds  in  the  proximity  of  yeliow- 

It  tiow  seems  quite  [wssihle  that  the  luited 

Ilea  may  escape,  at  least  this  year,  an  iu- 

of  epidemic  cholera  ;  but  if  so,  the  re- 

stiould  be  used  to  ijerfect    precimlions 

inee  against  next  year,  and  to  collate, 

••  fwM  may  be,  the  latest  scientific  investi- 

w«  with  previous  observation  and  expei-i- 

Scieitee  has  already  published,  either  in 

or  in  al>slruct,  Uie  seven  reports   to   the 

III  n.'ntera.'iualing  from  the  cholera 

V  Dr.  Koch  in  Egypt  an<l  in 

ThcM,  in  gixing  in  a  somewhat  popular 

the  results  of  stmlies  of  the  fresh  escreln 

forty  t'hoUrra  patients  aud  of  the  cadavers 

llftr-lwo  recent  victims,  olfcr  an  intcresling 

^i  flonlille^s  Talaable  contribution  to  the  sub- 

wwler  discussion,  but  by  no  means  demou- 

"'•tbat  Ibe  active  principle  of  cholera  resides 

IXiiiiTubioti,  i>r  that  the  particular  microbion 

Wen  disco verwi. 


NotwithHtftudiui;  the  laboi-s  and  advances  in 
this  direction  during  the  last  ten  or  twelve 
years,  the  number  of  diseases  in  legard  to 
%vhich  ft  |x>sitive  afflrinalion  can  be  made  that 
they  arc  caused  by  a  micro-organism,  and  by 
a  specific  micro-organism,  is  still  very  small, 
and  neither  cholera  nor  typhoid-fever  can  as 
yet  be  included  in  that  number.  The  num- 
ber in  regard  to  which  there  is  only  a  strong 
probability  Uiat  they  result  from  a  specific 
germ,  propagating  amid  favoral'le  surround- 
ings, and  finding  entrance  to  the  system  of 
the  \*iclim  under  favorable  circumstances,  is 
much  larger,  and  must  still  be  regarded  as 
embracing  cholera. 

The  investigatious  of  the  German  commis- 
sion will  probably  be  continued  under  the  au- 
spices of  the  German  health  bureau  at  Berlin, 
or  otherwise  ;  and  the  British  government  has 
at  last  appointed  a  commission,  consisting  of 
Drs.  Klein  and  Hencagc  Gibbes,  to  go  to  India 
aud  pursue  this  inquiry  as  to  the  nature  of 
cholera :  so  that  a  further  elucidation  of  the  sub- 
ject, and  of  the  precise  significance  of  Koch's 
oljservations,  may  reasonably  be  anticipated 
at  no  distant  doy.  In  the  mean  lime  it  is 
our  duty  to  protest  against  a  confident  appli- 
cation to  the  disease  itself  of  measures  of 
prophylaxis,  of  treatment,  of  disinfection,  or  of 
quarantine,  based  u[)on  the  life-history  of  the 
comma'tip)j€d  bacillun^  or  upon  its  behavior 
when  subjectetl  to  the  action  of  certain  metUa 
or  of  certain  germicides. 

Although  their  specific  microbions  have  not 
been  definitely  demonstrated,  experience  and 
observation  have  fairly  established  the  proba- 
ble accuracy  of  certain  views  in  regaitl  to  both 
typhoid-fever  and  cholera;  and  tipon  these  the 
measures  to  he  adopted  against  such  maladies 
arc  at  present  to  be  base<l.  They  are  clearly 
and  concisely  set  forth  in  a  circular  entitled 
'  Suggestions  relative  to  epidemic  cholera,* 
lately  issued  by  the  Massaehnselts  board  of 
health,  itself  following  genendly  a  previous 
circular  emanating  a  3*ear  ago  last  June  from 
the  English  local  goveranieut  board,  and  re- 
printed under  the  same  authority,  with  other 
supporting  pa|>ers.  last  Jnly. 
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AMERICAN  APPLIANCES  FOR  DEEP-SEA 
INVESTIGATION. ^THE  DREDGES, 

TiiK  use  of  dredges  Tor  ohlaiiiiiig  marine 
BiKicimcns  is  suiii  lo  liave  liecn  ft(iggi*8tO(i  by 
tlie  L'omuioii  ovsior-dredge.  —  a  oM*-si(1t'<i  con- 
trivttnc'G,  well  mlapled  for  the  sliallow  oyster- 
banks,  oil  which 
it  is  skilfully  han- 
dled hy  the  oy fl- 
ier* fishcnuen  of 
both  Europe  aod 
Ameriru.  This 
dredge  i>o8scs8C8 
oiilyn  single  nar- 
row, hoe  •  like, 
sernpingcHlge,  at- 
tached to  a  light 
frame  nbove,  fur- 
nishi'd  with  rigid 
liandles.  Tho 
net  hoa  a  coavHe 
mesh  of  stout 
twine,  or  small 
interluoiiig  iron 
rings,  the  two 
materials  being 
olten  eombined. 
This  net  is  too 
coarae  to  retain 
the  finer  objects, 
wbicli  are  as  ira- 
portAiit  to  the 
naturalist  as  the 
larger ;  and  in  even  moderate  dejjlhs  tliere  is 
constant  danger  of  the  0*anie  capsizing  in  its 
descent  through  the  water. 

It  was  these  imperfections  in  the  oyster- 
dredges,  unsuiting  them  for  cjireful  work,  that 
led  to  the  changes  in  tlie  shape  of  the  frame 
and  in  the  construction  of  the  net,  resulting  in 
the  production  of  the  i>erfect  yet  simple  ap- 
pliance which  is  now  used  with  ns  much  pre- 
cision in  the  deepest  parts  of  the  ocean  as  is 
the  oyster-dredge  in  its  few  fathoms  of  water. 

Tlie  ordinary  dredge. 

The  dredges  aJupled  by  the  U.  S.  fish-com- 
mission in  1871,  ai  d  still  employed  for  all  ordi- 
nary kinds  of  work,  me  of  the  Ball  |)attern,  )mt 
slightly  modified.  The  same  pattern  has  also 
been  need  to  some  extent  by  the  U.8.  const- 
Buncy. 

The  fish-commission  dredges  are  made  in 
two  sizes,  —  the  smaller,  called  the  ^  boat- 
dredge.*  being  suitaWe  for  moderate  depths  of 
water  ft*om  small  bo6.ts,  where  only  hand- power 
is  available  for  the  ha«ling-in ;  and  the  larger. 


Pl«.    1.  —  OTBO      KRKr>KRICK      Mitt.- 
LKA't   DlUDgi.   A.I>.   ITAO. 

(J>Ve<i«  *  Th«  deptAu  o/(A«  wa.'p.  :iS».) 


termed  the  ^  deep-aea  dredge/  for  tpbacU  su)>- 
pUed  with  steam-hoisting  engines.  <.Uhcrwi»c 
than  in  size,  however,  these  two  dredge*  do 
not  ditTer  from  one  another.  In  the  deep-wa 
patteni  (tig.  2),  the  mouth-tVanie,  which  is 
constructed  of  the  best  qtmlity  of  wrought-lron. 
mea-suivs  two  feet  long  by  (ive  and  a  half  or 
six  inches  wide  between  the  liindcr  edges  of 
the  8CTai)er8  which  form  the  longer  sideaof  lliC 
frnme.  The  latter  are  two  and  three-fourth* 
inchefi  wide  and  a  half-inch  thick,  being  bevelliid 
to  a  sharp  edge  in  front,  and  are  joined  to  llw 
rounded  end-pieces  at  an  obtuse  angle,  which 
causes  them  lo  fian?  forward, — an  esscntitl 
feature  for  most  kinds  of  dredging-work  in 
which  it  is  rer|utred  that  the  scrapers  should 
have  a  strong  tendency  to  dig  into,  or  •  nip,' 
the  Iwttom.  The  handles  are  of  round  Iron, 
bent  double,  as  shown  in  the  figure,  with  & 
loop  at  the  outer  enil  for  the  aitachmcnc  of 
the  dmg-roiJe,  the  lower  ends  making  a  single 
turn  about  the  end- 
pieces  of  the  frame, 
upon  which  the  han- 
dles move  freely. 

The  net  is  either  a 
closed  bag  of  strong 
twine  netting,  having 
a  finer  mesh  at  the 
bottom  than  at  the 
sides,  or  is  made  cyl- 
indrical in  shape,  of 
webbing  having  three 
or  four  meshes  to  Uie 
linear  inch,  the  lower 
end  being  tied  with  « 
stout  cord  when  in  ose. 
To  protect  the  net  from 
wear  on  rough  bot- 
toms, and  prevent  its 
bursting  o|>en  when 
heavily  loaded,  it  is 
covered  with  a  bo^ 
totnless  canvas  bag  a 
few  inches  longer  than 
the  net  itself.  To  the 
lower  end  of  this  bag 
atkd  to  the  end  of  the 
net  a  small  round  stick 
is  fastened .  This  ia  in- 
tended to  p^e■^'ent  the 
fouling  of  the  net  while 
being  lowewd,  and  al- 
so to  aid  iu  reversing 
and  emptying  it  after  it  has  been  hauled  liack 
upon  tlie  deck.  It  is  purposely  made  of  soft 
wood,  in  order  that  it  may  break  witliuut  tearing 
the  net  if  it  becomes  caught  ufwu  the  Ixiltoin. 
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weight  of  the  frnine.  and  vaiying  iu  |iro|)or- 
tions  of  length  ami  breadth,  the  Annie  geueml 
shape  being  nlwuvs  retained.  The  handles 
were  modified  in  different  ways,  a»d  several 
tani,de-swrtbs  wire  generally  attached  to  the 
hinder  entl  of  Uie  ha^. 

The  I'oreupine  dred<;e8  weighed  IVom  a 
hnndreil  and  lillv  to  two  linndred  and  twenty- 
five  pounds,  and  the  fraines  were  in  some  cases 
four  and  a  half  feet  long.  Disenssin^  their 
nicrils,  Sir  Wyville  Thomson  states,  that  iu 
many  instances  he 
had  evidence  *'  that 
the  dredge,  instead 
of  falling  u{)ou  the 
surface  t  and  then 
gliding  along  and 
gathering  the  Ioos»* 
things  in  ils  path, 
has  fallen  upim  ius 
month,  and  dog  into 
the  tenacious  mud, 
Uiereby  clogging  it- 
self so  a«  to  admit 
but  tittle  more.  I 
mean  to  try  the  ex- 
]>erimrut  of  heavier 
weights  and  lighter 
dredgc-fhimes  iu  the 
Challenger,  and  I  )n- 
lieve  it  will  be  an  int- 
provt'ment/* 

It  was  the  fault 
hcfv  mt-ntioncd  that 
siiggrsl e* J  tile  con- 
St  nut  ion  of  the 
Blake  dredge  de- 
scriU'd  below,  and 
which  is  now  used 
h\  l»oth  the  ct>rtst- 
survey  and  Asb-com- 
miitsiou  for  tJie  mud- 
dy lx>ttoms  of  decji 
water. 

The  Challenger 
driMJgr  (fig.  fi>,  as 
6^rt^i  in  the  firet 
votuDie  of  •  Tho  At- 

hkntic,'  wsi4aii«-!ftiw«rme5flRftir;  antl  m«H)  rigid- 

■<■  appliar,  ■   . 

n-^  on  c  -      , 

roeftlwr  UriiiiHl 

'ittaehraent  for 

when  such  were  do- 

_  ill  tHi>in«^*tuiTi  with 


>*» 


111. 
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We  might  almost  Ik.'  led  to  consider  that  in 
this  duvicc  we  Imvu  a  faint  suggeslioD  of  the 
more  recently  invented  Blake  dredge  ;  yet  the 
two  diMcr  radically  in  contitruction.  and  no 
hint  is  given,  in  connection  with  the  former, 
tliat  :i  framework  might  be  so  conalrucled  as 
to  prevent  the  undue  digging-iu  of  the  mouth- 
acrapcrs.  The  dredges  used  by  the  Chullcngi-r 
for  all  excepting  the  greatest  depths  were  no 
smaller  than  those  of  the  I^>rcupinc  :  the  length 
of  the  frame  being   the  same  as  tlmt   alKive 

given,  and  the  width 
much  greater  ( flf* 
teen  inches). 


The  Blake  dredge. 

The  ditllcully  of 
oVtKiining  g4)0«i  re- 
sults witii  the  com- 
mon dredge,  on  the 
5oIt  bottoms  of  mtid 
and  ooze  which  char- 
ncterize   the   deeprr 

.i*Ts  ofT  shore, 
^  ive  rise  to  maoy 
cxjK'riments  on  the 
steamer  BUko  dur- 
ing her  first  dredg- 
ing -  cruif^e  (1877- 
78),  rcEtuIting  in  the 
in^nstniction  of  ait 
.  ii!.i  >  ly  ni'W  pattrm 
(ftg.  7),  well  adapt- 
eil  to  tJiis  kind  of 
work.  The  ne<v«- 
sity  for  a  change  in 
I  his  direction  is  well 
ex  pressed  in  the 
above  (|u»ttation  fhMn 
Sir  Wy\il!.-  Thorn- 
nun.  The  whole  tei»- 
dency  of  the  Uariiig, 
niuath*  with  so  shal- 
low  a  frame,  is  to 
work  dowuwants  as 
well  as  forwanU ; 
Ihooirh  in  moderator 


ity  was  _• 
iron  bai- 
ftomthe 

tanglr-swakts  .iwl  w<■lghl^, 

ftind^U'  .   "I -lit    :!-;  t.i.'.it-i  iiUu-i  1 

X\h 

De*«  *^  ••-?  « v  f«^  1. 1 1  *  ij  I   u~t  k  ■-  <« 

t^ent  its  (billing  over  the  cu 


may  he  roorr  or  Vr«*  cmi 
maaipulatinn  i** 
becomes  clotr^ 
of  DO  ava' 
upon  tfae  K< 
Tlie  6tM  re: 

Iti      till'     <inlin_ 


'b^cvUi  wiiicii  II 


was  ap( 


tly 


l*)ftj 


Adfta 
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ot  tlic  scr.njK're,  raising  thoir  lips,  and 

lliiig   ihoir  ctiUing   so  clooply  into   tlie 

Ifctter  reenlta  were  tbu&  obtained:  but 


^  Fhmt '  T>#  Mtantte.'} 

■r  oiH'ri  i'ollovrefl  llur  oompletion  of  tho 

w,    which   ^^as  soon    aflcrwards   con- 

anit   (iftct)  iliiruig   the  retnainder  uf 

:i8  it  is  called,  wa^  devised 
^-'>ec,  r.S.N.,  and  Master 
r.S.N.  ;  tiie  "olijoot  sought    in   the 
Inir  of  Tlio  new  dre<igo*'  having  been, 
Fii  account  of  Mr.  Sigshee,  *'  to 

rig  of  the  bottom  rather  tl)an  n 


dt'Op  penetration  therein."  It8  essential  fea- 
tures (as  shown  in  fig.  7)  are  its  broad,  non- 
flaring  sera|>ers,  and  rectangular  iron  frame  or 
'skeleton  box'  outlining  its  entire  shape,  the 
entire  fnimework  being  rigidly  joined  together. 
These  cause  it  to  rest  flat  u|K>n  the  bottom,  and 
prevent  its  digging  in  beyond  a  slight  depth. 
The  small  quantity  of  mtid  which  enters  at  a 
time  is  1>eiug  constantly  washed  from  the  net, 
to  a  greater  or  less  extent,  by  the  force  of  the 
water  passing  through  it,  leaving  only  the 
coarser  portions  and  the  si>ecimens  Whind. 
When  a  sample  of  the  fine  bottom-material  is 
desired,  the  lower  part  of  the  net  is  lined  with 
some  open-mesh  cloth,  like  muslin  or  scrim. 

The  lengtli  of  tho 
frame  is  about  four 
feel,  the  width  about 
three  feet,  and  the 
depth  nine  inches. 
The  scrapers  are  'six 
inches  wide  and  three- 
fourths  of  an  inch 
thick,  being  bevelled 
on  tlie  inner  faces  at 
the  front  to  form  sharp 
edges.  The  net,  c*)n- 
structed  of  twine  web- 
bing, hangs  loosely 
within  the  frame,  over 
which  a  canvas  cov- 
ering is  fastened  for 
its  protection.  As 
used  by  the  Blake,  a 
transverse  bar  of  wood 
or  iron,  fortlic  attach- 
ment of  weights  and 
tangles,  was  secured 
to  tliroe  sister- hook.s 
at  the  hinder  end  of 
the  frame. 

This  form  of  dretlge 
has  since  been  adopt- 
ed by  the  (ish-commis- 
sion  for  deep-sea  ex- 
plorations, and  ortcn 
replaces  the  simplf 
frame  and  net  used  in 
conneolion  with  the 
Chester  rake  -  dredge 
descril>ed  below. 


y? 


V 


- — /> 


Kio.  ".  — FiHftT  ron»  or  tii« 

ULAIUI  UStKlNiB. 

toumtlnff.') 


Rake -dredges. 

In  1871  Trof.  A.  K 

VerrilK  in    inunediate 

charge  of  the  dredging  operations  of  Uie  U.  S. 
fish-commission,  conceived  the  ideii  of  supple- 
menting the  work  of  the  common  dredge  by  the 
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uso  of  a  greatly  modified  form,  called  the  rake- 
dredge,  the  object  of  which  is  to  dig  deeply  into 


frame  Ib  reversible  in  use,  working  either  side 
down.  It  is  also  so  bolted  together  that  it 
can  be  folded  up  for  convenience  in  trans- 
portation. From  a  crossbar  near  the  hinder 
end  of  the  fVame,  there  is  suspended  a  capaciooa 
net,  which  trails  behind.  The  mouth-frame  of 
this  net  is  made  of  round  iron. 

Tills  implement,  therefore,  consists  easential- 
ly  of  a  large  dredge,  not  furnished  with  scrapers, 
but  preceded  by  a  stout  rake  or  harrow.  The 
character  of  the  work  which  it  is  intended  to 
perform  is  obvious,  and  the  many  interesting 
foi-ms  which  it  has  added  to  the  collections  of 
the  fish-commission  have  caused  it  to  be  con- 
sidered one  of  the  most  important  additions  to 
the  dredger's  outfit.  It  can,  however,  be  used 
only  on  smooth  muddy  or  sandy  bottoms,  and 
requires  considerable  force  to  drag  it  through 
compact  mud  or  sand. 

The  same  form  of  rake-dredge,  without  alter- 
ation or  improvement,  was  adopted  by  the 
French  exploring-steamer  Talisman  in  1883. 

Capt.  H.  C.  Chester  of  the  fish-oommission 
party  devised,  in  1880,  a  new  form  of  rake- 
drec^c  (fig.  0),  which  is  now  generally  em- 
ployed in  place  of  the  old  pattern.  The  net  is 
similar  to  the  one  above  described ;  but  the  rake 
consists  of  a  heav}*  rectangular  fhime  of  flat 
iron,  along  the  opposite  and  longer  sides  of 
which  the  teeth  are  arranged,  projecting  oat- 
waixls.  The  rake-frame  measures  three  feet 
long  b)'  nine  inches  wide ;  and  the  teeth  are 
about  eight  inches  long,  stout,  curved^  and 
pointed. 

The  principal  improvement  claimed  consists 
in  separating  the  two  rows  of  teeth  so  that  the 
upper  row  may  not  interfere  with  passage  back- 
ward into  the  net  of  the  larger  objecta  dug  up 
by  the  lower  teeth  as  they  8crai>e  along  the 
lK>ttoui. 


FlO.  8.  —  VrRBILL'S   RAKB-hB&llQE, 

the  l)ottom,  and  uneartli  the  many  burrowing 
forms  of  marine  invertebrates  which  are  rarely 
taken  in  tlie  oUl  pattern. 

This  apparatus  consists 
of  a  triangular  frame  of  flat- 
bar  iron,  each  side  meas- 
uring forty-two  inches  in 
lo»igth.  The  hinder  por- 
tion of  the  frane,  which  is 
throe  feet  long,  is  constructed  of  two  bars 
placed  face  to  face,  each  furnislied  witli  six 
strong  iron  or  steel  teetli,  about  a  foot  in 
loDgth,  on  opix)3ito  sides.  These  teeth,  there- 
iV>re,  project  in  opposite  directions ;   and  the 


FlO.  9.— rilKSTBR'A   ItAKE-UBEDQE. 

An  ingenious  pattern  of  rake-dredge,  in- 
tendod  for  collecting  small  forms  of  inverte- 
brates in  shallow  water,  was  invented  in  1880 
by  Mr.  James  E.  Benedict  of  the  same  party. 
As  represented  in  fig.  10,  it  consists  of  a  doul)le 
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aoii  a  cylinder  of  galvanized  slieel-iron, 
:y  inches  long  l>v  eleven  inebes  in  diiimcler. 
It.'iiiiin};  an  flongale,  tapering  strainer,  and 
»^iorte()  in  un  iron  franicwork  liaving  sis 
HITS  of  round  iron  nt  equal  distnncos  apart, 
moutli  is  furnished  %vith  a  short  conieal 
kiurr  ofeoarse  win*  netting  projecting  from 
fronU  and  a  funnel-shaped  collar  of  aheel- 
m  o^H^ning  inwards.  This  dredge  is  designed 
fikr  eollrrtin^  the  sinRll,  un:Utached  forms  of 
marine  animals  living  upon  smooth  bottoius. 


»  •  — :?•  t 


PtO.  ]0.  —  UBKSSICT'f  KAKK-OBSDOB 


W'Mi  are  cnislicd  or  lost  sight  of  in  the  ordi- 
-  and  trawls.    The  rake  is  intended 
•  ■   hottom-malerials  a  tliorough  stir- 
ig  up,  SI)  a»  to  di>tlodgc  the  aniiuaU.  which, 
;ptljcr  with  the  sediment,  come  in  contact 
lOi  ihe  nose-piece  of  the  cylinder,  only  those 
(Iowa  certain  sixo  lieingahle  to  pass  in.    This 
ij'lianoe  has  proved  very  etTective  in  collect- 
in  perfect  condition  many  delicate  species 
nniraaU  which  had  previously  l»een  seldom 
lUflinod   iu  suitable  shape  for  Htudy.  and  at 
Jirpcent  London  tishcries exhibition  itelicitc<J 
farorable  comment  from  European  natu- 

RlCllAItU  KATIiUL'S. 


OniGIS  OF  THE   OHIO  MOUNDS. 

•  mund*  tif  the  MiAswippi  vallfu  historkalbj  con- 
"rfffrf./.  By  LcciKx  Cakr.  aMiHtant  curator  of 
lU  r.!4lwviy  museum  of  American  archaeology 
it  of  tin*  Memoirs  of  the  Kentuckif  peo- 
■■  rftf.  N.  S.  Slialeri  director]  1883. 
IWp.     i^^. 

r,..  .1,^-^sj  which  Mr.  Carr  has  to  defend  In 
le  pai>«r  is  that  the  red  Indian,  as 
Ufwu  hi>ttoricai!y,  and  without  implying 
e  from  u  higher  condition  of  life  than 
ui.'cupics.  was  (piite  capable  of  building 
lI«  of  iho  Missis9ip|)i  valley.     As  we 
(live  proof  of  (vluit  the  people  were 
them,  and  no  record  of  the  lime 
»tMlftg,  except  inferenliiiUy  in  some  crises 


from  the  rings  of  trees,  he  claims  that  there  is 
no  necessity  of  supposing  Ihera  the  work  of 
other  folk  than  those  found  upon  the  si)ot  by 
the  whites  at  the  lirsl  etmUnct.  Further,  should, 
by  any  chance,  evidence  be  found  hereafter  to 
fix  the  so-called  raound-huildcr  as  another  race, 
there  is  no  ground  to  believe  them  to  be  higher 
in  the  social  scale  than  the  re<l  Indian  of  his- 
toric times.  He  admits  that  in  size  the  Oliio 
mounds,  in  some  cases,  exceed  those  which  the 
Indian  is  actually  known  to  haw  built  in  rocent 
times:  hut  in  his  opinion  tlie  difference  is  one 
of  degree,  not  of  kind,  and  acconlingly 
weighs  lilllc  in  the  discussion.  To  estab- 
lish his  ground,  Mr-  Camnects  the  objec- 
tions to  it  histoncally.  It  is  urged  that 
a  people  like  our  modern  Indians  could 
not  have  built  the  mounds,  because  they 
were  followers  of  tlie  chase,  and  not  agri- 
culturists ;  and 
without  being 
agriculturists 
they  (!Ould  not 
have  supi>lied 
the  flubsistenec 
for  the  large 
number  of  men  necessary  to  erect  these  mounds. 
There  are  two  ways  of  auswering  this  projx)- 
sition.  One  is  by  asserliiig  that  there  is  no 
evidence  that  the  building  was  done  iu  such 
a  way  as  to  require  much  labor  in  a  short  time  ; 
while  it  may  be  believed  that  the  labor  was 
exUmded  over  a  long  time,  and  hence  required 
few  workers  at  any  one  time.  This  answer 
Mr.  CatT  ignores.  The  other  reply  is.  thai  it 
is  an  unfounded  assumption  to  afflrm  that  the 
red  Indian  was  not  an  agriculturist,  wlu-n  it 
is  susceptible  of  proof  that  he  not  only  sup- 
plied from  the  fields  daily  wants,  but  laid  in 
store  for  unfruitful  years  and  for  barter.  This 
position  Mr.  Carr  abundantly  sustains  from  the 
older  writers. 

The  second  proposition  which  he  meet?  sets 
forth  the  so-called  mound-lmilders  as  worsliip- 
pors  of  the  sun,  and  their  structures  as  infer- 
enlially  allied  with  that  cult ;  while  the  Indian 
is  not  and  was  not  such  a  worshipper.  His 
answer  to  this  is,  that  the  red  Indian  is,  and 
parliLMilarly  was,  a  sun-worshipper  ;  and  this  he 
estabhshes  satisfactorily  from  the  earh-  chroni- 
clers. Kurlhur,  it  is  a  mere  assumption,  in  his 
opinion,  to  call  a  certain  class  of  these  mounds 
religious  while  there  is  no  proof  of  it.  The 
truth  seems  to  be,  th.*it  designations  of  con- 
venience have  grown  to  be  arguments  obscur- 
iTig  the  question. 

Having  thus  iu  two  sections  of  his  pai>er 
proved  that  the  IiidiitD  couUI  have  built  such 
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works  if  he  would,  Mr.  Cart'  iioxt  uiKlertakcs 
to  show  that  tho  liiiUarj  is  known  within  his- 
toric times  to  have  built  simihtr  though  smaller 
works.  Arraying  a  mass  of  testimony  from 
the  old  and  even  later  writers,  suflicicnt  in 
quality  and  <jnautity,  he  succeeds  in  doing 
this. 

There  is  one  natural  oUjection  to  his  con- 
clusion. Wliilc  some,  or  most  it  may  be,  of 
existing  mounds  should  be  traced  to  early  gen- 
erations of  the  red  Indian,  or  of  races  on  his 
plane,  he  does  not  admit  that  it  is  supposable 
that  another  race,  |>ossibly  of  liijjiber  grade, 
may  have  built  other  of  the  mounds. 

We  suspect  tliat  the  truth  of  this  last  propo- 
sition is  to  rest  on  other  investigations  than 
Mr.  Cnrr  has  yet  touched.  Manifestly,  that 
the  Indian  could  have  built  the  moumls  does 
not  prove  that  he  did  ;  and,  even  if  it  be  proved 
that  some  of  the  mounds  in  ipiestion  can  be 
directly  traced  to  him,  it  does  not  follow  tliat 
others  may  not  have  been  built  by  a  dittci'cnt 
people,  since  mound-building  eauuot  be  con- 
fined historically  to  any  single  people  or  any 
single  continent. 

Perhaps  Mr.  Carr  hns  thrown  the  burden  of 
proof  upon  the  opposers  of  his  theory,  since  it 
may  be  fair  to  argue  that,  there  is  no  necessity 
of  supijosing  another  race  to  account  for  the 
mounds.  CJi-anting  that  Mr.  Carr  cstid)lishcfl 
his  )X)int  from  llie  external  evidences  of  the 
mounds,  there  yet  remains  a  test  for  his  theory 
in  the  contenU  of  the  mounds.  Mr.  Carr  ac- 
knowledges this  shortcoming  of  his  argument, 
and  promises  in  due  time  to  examine  tin*  ques- 
tion from  the  testimony  of  the  skulls  and  relics 
of  workmanship,  as  well  as  from  evidences 
of  parallel  custom,  which  can  be  drawn  from 
the  records  of  the  exploration  of  the  mounds. 
These,  it  seems  to  us,  are  to  be  the  final  tests. 
It  is  clear  that  history  cannot  settle  the  (|ues- 
tion,  but  archeological  investigations  may. 
We  suspect  that  Mr,  Carr  wrongly  estimates 
the  comparative  value  of  the  two  methods  in 
a  question  of  this  kind.  lie  says  that  the  in- 
vestigators wiio  have  given  rise  to  the  views 
which  he  combats  have  been  '*  practical  ex- 
plorers, who  Imve  l>i'ought  to  the  investigation 
a  certnin  numbtT  of  facts,  chiclly  cumulative 
iu  character,  and  who  have  not  as  a  rule  beeu 
l>OBHessed  of  that  measure  of  historical  infor- 
mation which  is  necessary  to  a  correct  inter- 
pretation of  these  facts."  It  is  indisputalilc 
tiiat  the  historical  evid»*nce  accumuiuted  by 
Mr.  Carr  may  l>e  helpful;  but  the  fact  still 
remains,  that  this  evidence  must  bo  viewed  in 
the  light  of  the  archeological  results.  It  may 
be  safe  to  grnnt  all  that  these  historical  evi- 


dences prove;  but  arguments  respe<.*tiug  Uic 
origin  of  the  mounds,  based  on  them,  beconit? 
inferential,  and  may  or  may  not  accord  with  tbc 
archeological  demonstrations.  There  can  Ikj 
no  question  which  is  to  be  the  altimate  tri- 
bunal. 


SIDGWICK  O.V  FALLACIES. 

Fallacies :  a  view  of  logic  from  the  proctiral  suif. 
By  Alfked  Sidgwick,  Herkeh'V  fellow  of  the 
Oweaa  college,  Manchester.  New  York,  Ap* 
pirttm,  I88i,  (International  scientific  series  J 
18-H376p.     16". 

It  does  not  often  fall  to  iho  lot  of  s  reviewer 
to  5nd  so  little  to  praise  in  a  book  by  so  clever 
a  writer  and  clear-headed  a  logician  as  llie 
author  of  the  treatise  on  fallacies,  wliich  hait 
ai>peared  in  the  International  scientific  series. 
What  most  obviously  calls  for  complaint  Is  its 
want  of  adaptation  to  the  main  purpose  for 
which,  by  its  publication  iu  thi'rs  scries,  and  l*y 
the  explicit  avowal  of  the  author  iu  his  preface. 
it  seems  to  have  been  designed  ;  namely,  to  l»e 
of  profit  to  the  general  reader.  No  reader  who 
has  not  become  familiar  with  the  technical  lan- 
guage of  logicians,  and  even  with  many  phases 
of  logic-al  controversy,  is  at  all  likely  to  follow 
our  author  with  sullicient  interest  to  so  much  as 
comprehend  what  ho  is  talking  about*  mui-h 
less  to  carry  away  a  clear  and  lasting  impressiou 
of  important  truths.  Not  that  much  knowledge 
of  logic  is  presupposed;  but  the  discussion  is 
80  full  of  abstractions  and  subtleties,  of  nif* 
distinctions  which  we  arc  presently  told  ore 
no  distinctions  at  all,  and  identifications  of 
things  we  had  sup|K>sed  very  unlike  and  which 
we  are  presently  told  we  would  better  keep 
apart  as  of  old,  that  if  we  add  to  the  intangibil- 
ity of  such  questions  the  dilHculty,  for  novices 
in  logic,  of  promptly  seizing  the  precise  force 
of  the  terms  which  arc  necessarily  emplovcd. 
we  t-annot  expect  any  very  valuable  results 
from  their  perusal  of  the  book  before  us. 

But.  iu  point  of  fact,  it  is  not  to  tyros  only 
that  the  book  will  be  a  disappointment.  Tbero 
is  much  balancing  of  views  on  nice  points  of 
language,  and  every  now  and  then  a  most  re- 
freshing bit  of  sarcasm,  for  our  author  hns  a 
keen  eye  for  all  sorts  of  logical  weakness ;  and 
there  is  oIVmi  [ilain  talk  about  the  pniclical 
limitations  to  wliich  we  arc  subject  in  the  searvh 
fortmth.  But  there  is  an  extraordinary  absvntv 
of  dccisioti  and  concentrated  stalemenl.  — 
qualities  indispensable  to  the  success  of  a  work 
of  this  kind.  On  almost  every  i>oiut  the  author 
comes  to  the  conclusion  that  little  or  nothing 
whicii  is  useful  can  be  said  about  it.     Wiii» 
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ill  -ion  we  arc  not  preimred  to  express 

A  u.  .-_.  .-lut'iit  ;  but  wo  feel  quite  eonviucer]  of 
xliC  urj|irotilttl>lenea3  of  reading  three  or  four 
UafMlreil  )>iigL>i»  of  particularly  uaintcresling 
matter  to  arrive  at  it. 

'Hmtc  are  two  reasons  why  it  seenia  es[)ecifllly 
nngracioHs  to  spi'iik  so  sliglitingly  of  the  value 
of  Mr.  SiJjiwick's  book.  In  the  first  place, 
Alxnuat  every  pngc  bears  evidence  of  the  autlior's 
power  and  literary  cleverness  :  and  many 
'^  are  really  good  and  vnhuible.  There 
'int  ch:ipieron  the  burden  of  proof ; 
tJi  -  on  the  varitttion  in  thi-  meaning  of 

11^  I   many  other  detache*!  discussions, 

ar  le  ;  and  llie  autlior  is  alwnys  refresh- 

inglv  severe  on  iJie  subject  of  bnseless  nieta- 
phvsic«l  gpcculution.  It  is  pleasant,  too^  to 
eome  u|i<jn  such  buuiun.  uiiacholaatic  ways  of 
patting  things  as  wc  arc  frecjuently  treateil  to. 
Thus,  on  p.  li'K;  — 

li«  rtiAl  djinger  of  platitude,  there  Is 
ar.  r  lo  be  »voide<l;  namely,  ihtit  uf 

Bi:  Htiisly  Htnpping  an  ur<;uiU4:'nt  t,o  have 

tij,  ji.Hl.       Without   \vl>>liing  exnclly  lo 

"I  »<!<•  Socrates  drink  poison,  one 
uini:  Dial  there  is  a  limit,  be- 
.1.-  di^.«iir<*  for  dofinitoness  loses 

iiu'.-'  a  hindrance  and  a  snare.  There 
U  -  t  ally  r.isy  in  the  attitude  of  a  sceptic 

or  tr  .Vnvchild  can  keep  demanding 

«».pi  t;  ninn  mlTiciiMitly  stublwjrn  can  delay 

11-^  .lilt  truth  by  pretending  not  lu  un- 

4'  import.     An  obstructive  policy  of  this 

Wi  -  no  creat  iutetlvcLual  power;  and,  when 

a  f  obHtrurliv**  purposes,  it  deroandSt 

a*  iuK.  A  rule  of  urgency.     Life  is  not 

loii^  riitHi.;ii  i>pi  ^-.ihau4tire  explanations.*' 

And  on  p.  283:  — 

** Nothing  ooqM  well  be  more  confusing  than  an 
j,,.«w..  t..  «,.,.t,  the  cumbrous  machinery  of  the 
s\  raents  met  with  in  real  lire.     And 

k  iii.t^red  with  his  nioiher-wlt  by  aub- 

■:  i  a  clumsy  logic  depending  on  elaborate 

..  ;im!»t,  no  doubt,  pay  llie  penalty  in  loss 

«.(  jiuwrr,  -o  long  aa  the  mischief  renntins." 

In  iipeakiug  of  the  methods  of  induction, 
s-  -.lilted  by  Mill,  the  author  judiciously  re- 

"!Unr«  tSf*rv*  mav  possibly  be.  in  some  quarters,  a 

^I'-fwB  ■;  •   ■  ..■  methods  for  more  than  they 

«ri  ;  I  t^t  \h:  worih,  there  will  per- 

tiK*  ...  ;   minding  the  reader  that  it  is 

1 -il  the  danj^er  lo  which  each  method 

(t  every  caae  the  a]|-iui]K>rt4nl  cir- 

i.tr  uioro  MO  than  the  mere  employment 

.'  other  m»?lhoil." 

Anil  a  clever  hit  is  made  in  introducing  these 

•Klinda  r  — 

"IfhHe.  nff  <h*lr  atithor  himself  (and  more  lately, 
Prbf»^>  -  i  flxpended  labor  in  sliowins;.  none 

•ftha>  in  an  ideal  sense,  completely  satis- 


The  other  reason  for  one's  dislike  U)  con- 
demn the  book  as  a  whoU?  is.  that  the 
author's  faults  arc  so  largely  the  th'/atits  de  sea 
qfUilUes.  His  mind  is  so  open  t-o  every  argti- 
xncut  that  can  be  urged  on  either  side  uf  a 
question,  that  he  linds  it  much  harder  thun 
ordinary  mortals  do  to  come  to  a  decision  ;  and 
he  is  90  conscientious  in  his  attempt  to  tell  the 
reader  the  whole  truth,  that  he  gives  soujc 
measure  of  a[)proval  to  any  view  tliat  has  the 
least  proportion  of  truth  in  it.  This  scrupti- 
lousuess  is  most  annoying  and  obstructive  when 
he  deals  with  the  definitions  of  his  terms.  Here 
we  have  to  watch  a  lorjg  procetis  of  painful 
labor,  sometimes  over  very  simple  matters, 
almost  always  with  very  little  result.  It  is,  of 
course,  a  vulgar  error  to  suppose  that  a  scien- 
titic  definition  ought  to  be  so  framed  that  no 
doubt  can  arise  as  to  any  indivitlual  case  being 
comprehended  under  it.  Scientific  men  well 
understand  by  this  time,  that,  liowever  we  may 
frame  our  definition,  there  wil!  always  be  a 
strip,  more  or  less  narrow,  of  debatable  ground 
along  the  boundnrj'.  But  Mr.  Sidgwick  is 
alone,  we  may  hope,  in  going  a  step  further, 
and  carefully  making  his  boundary  run  in  such 
a  way  that  the  debatable  grotuid  shall  be 
co-extensive  with  the  whole  territory.  Tliis 
peculiar  excess  of  refinement,  which  so  often 
interferes  with  the  effectiveness  of  our  author's 
work,  strongly  reminds  one  of  two  recent  im- 
portant works  on  ethics  and  economics,  and 
almost  demands  the  coining  of  the  adjective 
'  Sidgwickian  '  to  describe  it. 

Of  logical  errors  there  arc  few,  if  ony,  in  the 
book  ;  but  the  author  occasionally  illustrates  his 
own  doctrine  of  the  dilficultv  of  establishiui; 
a  charge  of  fallacy',  due  to  one's  inability  to 
know  how  a  given  argument  was  intended  to  be 
understood  by  its  projioser.  Thus,  in  the  quo- 
tation discussed  on  p.  '2o\K  eZ  seq.^  we  can  but 
regard  tlie  criticism  as  captious.  If  the  passage 
is  an  example  of  false  analogy  at  all,  it  is  so  in 
a  very  mild  degree;  nor  are  the  two  examples 
on  p.  5(i4  strikingly  in  point,  if  at  .all.  And 
tliis  leads  us  to  mention  one  final  criticism  on 
the  work,  in  so  far  as  it  is  intended  to  be 
practically  useful.  There  are  very  few  illustra- 
tive examples,  and  a  notable  absence  of  any 
discussion  of  the  fallacies  which  have  actually 
played  a  part  in  the  history  of  iulellectual 
progress.  The  author  does  not  familiarize  the 
reader  with  the  dangers  of,f:tllacious  reasoning 
by  concrete  instances,  or  stimulate  his  interest 
by  pointed  discussions  involving  the  applica- 
tions of  principles  rather  than  the  principles 
themselves.  It  would  be  time  to  write  a  book 
iu  the  spiiit  of  this  one,  when  everybody  had 
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beccjme  as  gocxl  a  scientific  lliinker  as  Faraday 
or  Darwin;  but  lo-dnv,  ^vbilc  fallacies  of  the 
crtulcst  kind  are  minparit  itt  every  Held  of  dis- 
cussion, from    religion  and    party-polities     lo 


biology  and  |)olltieul  economy,  e-  ■  w 

ethereal  and  iinprtlpulde  Ibau  this^  -  of 

the  neee&sity  of  philosophic  dotilit  wouit)  b»vc 
beeu  far  more  useful. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES, 


kadtmy  of  aatnnl  loiesoM.  Philadelphia. 

July  S.  —  I'rofcssor  An>;eIo  Hellprlu  described  a 
new  trilobite  from  Walpack  Hidgc,  abmii  ton  miles 
north  of  the  Uelawar**  >Vator-Gap.  The  tail-piece, 
which  was  lUe  only  part  of  ilio  Hnimal  found,  indi- 
cated an  individual  some  six  or  seven  Inches  or  more 
in  len^tli.  and  dearly  demonstrated  its  relalloii^liip 
to  the  genus  Phacops,  suli-genns  Dalmnnla.  Among 
Its  faiin&i  BSsociaies  were  Tliacops  Logaiii,  P.  (Dal- 
mania)  pleuroptyx,  Acidaspls  lubercularus,  Spirifer 
macroplcura.  Atrypa  retltularis.  Strophomena  ptinc- 
tulifera,  S.  rhoniboidall?.  Orlhis  subcarinata  (or  O. 
multistriata?},  Merifltasp.,  etc.  The  hori/on  is  that 
known  as  the  Stormville  shales  (lower  Helderl^rg), 
evidently  the  equivalent  of  the  Delthyris  shales  of 
the  New- York  geologists. 

FhilMOphlcal  societal  Wuhiogton.  ^ 

April  £6.  —  Prof.  J.  R.  Eastman  reported  the  dis- 
covery of  a  mass  of  meteoric  iron  at  Grand  Rapids, 
Mich.  An  analysis  i)y  Dr.  F.  W.  Taylor  nave:  inni, 
94.54;  nickel,  ii.Sl\  cobalt.  *j.40;  Insohible,  about  .lU; 

total,  1(X).S5:  specific  gravity,  7.f»3. Mr.  Willinm 

H.  Dall  read  a  paper  entitled  *  Certain  appondajies  of 

the  Mollusca.' Mr.  J.  .S.  Diiler  read  a  comninni- 

calitui  on  the  vulcanic  sand  which  fell  at  Unala^hlui, 
Oct.  20,  I!^S3,  and  some  considerations  concerning  Its 
composition.  The  substance  of  this  communication 
hiks  already  appeared  in  ^ctence.  There  ensued  a 
general  discussion  of  the  nature  and  jiropertless  of 
volcanic  dust,  and  of  the  iheur)-  which  ascribes  recent 
peculiar  meieorolo^ic  phenomena  to  the  dust  ejected 
from  KraUatoa,  Capt.  C.  E.  Dutton  argued  that  the 
formation  of  volcAnic  dust  particles  by  the  bursting 
of  tiubblcs  tends  to  give  them  a  somewhat  doflnUe 
j;eneral  size,  aiid  does  not  produce  a  large  amount  of 
dust  fine  enough  for  indefinite  suspension.  The  op- 
posite view  was  maintained  by  Prof.  U.  M.  Paul,  and 
was  sustained  by  Mr.  Dlller.  who  said  that  tliL-  micrn- 
sct)p«  revealed  no  limit  to  the  fineness  of  the  Kraka- 
toau  dust.  The  higher  the  magriifying-power  applied, 
the  greater  the  number  of  particles  visible;  and  this 
relation  extends  to  the  lltnils  afforded  by  the  cjipacity 
of  llie  instrument.  I'rofessor  Paul  thought  the  vio- 
lence of  the  KrakaLoau  explosion  was  competent  to 
charge  the  atmosphere  at  very  great  altitudes,  and 
considered  the  fineness  uf  the  dust  a  sufficient  expla- 
nation of  its  indefinite  suspension.  Mr.  William  B. 
Taylor  suggested  that  electricity  might  be  an  efliclent 
cause  of  suspension.  It  is  a  common  phenomenon 
of  volcanic  eruption;  and  dust  particles  charged  with 
the  aamu  kind  of  electricity  as  the  earth  would  be 


repelled  not  only  by  one  anollur,  but  by  the  carllL 
The  period  elap.^lng  between  sunset  and  the  red  wfur- 
glow  testifies  to  tlie  gr^-at  altitude  of  the  phenouie- 
noii;  and  at  such  altitude  the  air  is  not  only  very 
rure^  but  is  anliydrons,  and  the  discharge  of  electri- 
city is  Impossible. 

Majf  JO.  —  Mr.  G.  H.  Williams  of  Johns  Hopkins 
university  a*!tlre*8ed  the  sijciety  on  the  meththlt  of 
m<Nlern  petrography,  classifying  them  as  chemical, 
mechanical,  optical,  and  thermal,  and  explaining; 
their  several  functions. There  followed  a  sympo- 
sium oil  (he  question,  'What  Is  a  glacier?'  Mr.  I.  C 
Russell  defined  a  glacier  as  an  ice-body  origlnaUuff 
from  tlie  consolidation  of  «now  In  regions  wherr  tbs 
secular  accumulation  exceeds  the  loss  by  milling  tnd 
evaporation  (that  U,  above  the  nnow-linej,  und  flow- 
ing lo  regions  where  loss  exceeds  supply  (that  la,  be- 
low the  snow-line).  Mr.  S.  F.  Emmons  defined  \x%i% 
river  of  Ice,  pos5es6e<l,  like  an  aqueous  river,  of  move- 
ment and  i>f  plasticity.  In  virtue  of  plasticity,  it 
adapts  itself  to  the  form  of  it.s  tted.  Tlir  neri^  field  is 
tlie  rcservnir  from  which  It  ilerives  its  supply  of  Ice, 
and  tlie  initial  impulse  of  movement.  Until  tJie  n^rf 
moves  from  its  wide  and  shallow  bed  into  a  narrower 
and  deLper  outt,  and  thus  gives  ouiwaiil  proof  of  the 
plasticity  of  the  ice  of  which  it  is  composed,  it  dt>«i 
not  become  a  glacier.  It  may  become  crovassed,  and 
it  may  carry  blocks  of  rock  on  its  surfacn  withful 
losing  Its  ncee  character,  Mr.  W,  J,  McGee  said  ttiat 
the  phenomena  of  glacier  ice  ami  i\ic^'  belong  to  a 
graduating  series,  and  can  be  only  arbitrarily  dlRcitnd- 
nated.  He  regarded  a.s  artificial  and  incompetent, 
classificatioDs  depending  on  acclivity  of  the  ice-hed, 
on  constriction  of  the  ice-body,  on  ability  lo  sustain 
bowlders,  and  on  rate  of  motion.  All  things  consid- 
ered, the  moft  saii>fnctory  line  of  demarkatinn  is  the 
snow-line.  Mr.  William  TI.  Dall  discriminAted  masaes 
of  ice  moving  In  a  definite  direction  from  fields  of  Icol 
practically  siatiuuary.  restricting  tlie  term  '  glacier'  lo  I 
the  former.  A  glacier  is  a  mass  of  ice  with  definite 
lateral  limits,  with  motion  in  a  definite  direction,  aad 
originating  from  the  compacting  of  snow  by  pressujc.i 
Prof.  T,  C.  ChamlMirlin  said  thai  the  subject  lllut-| 
trated  tlie  fact  that  hard  and  fa«>t  lines  belong  only! 
to  nomenclature,  whereas  nature  U  characterised  byi 
gradations.  The  true  distinction  in  this  case  is  xii*b.| 
structural,  but  genetic.  There  Is  an  area  of  growlli 
aud  an  ar*ja  of  waste  to  every  glacier.  It  is  onl] 
superficially  that  the  area  of  growth  coincides  withj 
llie  M^rt-,  an<i  (lie  niri-  fitdd  in  accurately  dcAne^l  onlj 
on  the  summer  day  of  maximum  waste.  Capt.  C.  E. 
Dutton  said  that  his  inlcndnd  rernarks  bad  l>cc-n  *n< 
ticlpated  by  Professor  Chamborlin.    Definition  raiii 
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rmly  or  DCTcr  br  n)a<le  rigorous.  Glaciers  vary  in 
cIiAnhcterlslio«  likn  oilier  groups  of  phenomena. 
!•  ttiojx'  fi?&tures  wbtch  characl^riKe  them  are 
It,  iherc  i»  no  diffiiriiliy  of  recognition;  butcx- 
CAie«  arise  in  wlurh  a  [Kirlion  only  of  the 
lOAtlc  (pAtures  are  presunr,  and  persons  who 
«'Xir<MiH_'  prmiiioD  of  lani;uage  are  Uien  cora- 
lo  hf«iute.  The  difficulty*  is  probably  best 
met  by  the  nam  of  qualifying  terms. 


^!OTES  AND  NEWS. 


Fx&x»wn  uf  ihe  American  Rssocintion  for  the 
letil  of  science,  who  may  desire  to  avail 
w«  of  tlie  privileges  of  honorary  membership 
thtish  A^sociatliin,  and  to  attend  the  Montreal 
Stllkg,  will  bo  fiiml.'^hed  with  the  usual  *  travelling 
WfUScmCAS*  on  application  to  Mr.  J.  D.  Crawford, 
pcMLKilBoe  box  147,  Montreal,  Caiiada.  Tliese  cer- 
Ufiralea  shonld  enable  the  fellow  to  purchase  convey- 
aDce  lor  him^lf  to  and  frura   Montreal  at  reduced 

—  In  regard  to  the  phosphorescence  of  jelly-flsh, 
R.  Meldola  writes  to  .Vafwre,  thai  Ihe  conchisionu 
vriicd  at  by  Mr.  Vcrrlll  {Science^  July  4.  p.  8)  can- 
to be  of  interest  to  all  who  have  ever  spccu- 

ibe  significance  of  the  luminosity  displayed 

to  many  Acalepbae,  Meilusae,  and  other  marine 
When  In  the  tropic?.  lu  1875,  very  ahni- 
U'  -  itrred  to  Mr.  Meldola:  and  in  an  adiliess 

01.  lucDa  of  cyclical  propagation,  deliviired 

t  lield-eliib  on  Jan.  28,  ISSi;,  he  ventured  Ui 

jn-  'ho  following  vit'ws:  **  It  wiis  in  the  Bay 

of  i'Hu;;ui,  wh*!n  on  tlie  eclipse  expedition  of  1875, 
thai  1  first  saw  shoals  of  Medusae  in  their  full  splen- 
dor. 6pM;ul:Ltin^  on  fhi^  nieaninj^of  the  vivid  colors 
AUd  brlHia^it  phosphoresoeuce  of  these  creatures,  I 
e  to  the  onclusion  that  both  these  churacters 
It  be  protective  danger-sipials  of  the  same*  na- 
,  and  fnlfilllng  the  saute  function.  At  tlie  bright 
colors  (»f  diitt.'ioierul  calerpillars  according  lu  Wat- 
b  "  '  I, own  theory,  or  thr  phniiphorescence  of 

tl  Ue  uccordiug  to  Thomas  Belt  ('Natural- 

s' 4iia.'  p.  ;120),   The  *  urticating'  powursof 

5!  would  certainly  make  them  unpleasant, 

11  i.t^t  1</:^'^iutely  dangerous  to  predatory  tish.  and 
Ikdr  bright  colors  and  lumiaofiity  at  night  may  thus 
!■  tro»  warning  characters.*' 

—  A   ioini  eonrentjon   was  recently  held  by  the 
M!  'rf^idtrnls  of  the  British  institutions 

-.  mechanical  engineers,  and  naval 
r  ii  >•!  the  Iron  and  »teel  institute,  and 
•f  telegraph  engineers  and  eleoLrieianfl, 
!  -  toward  the  erection  of  a  metuoriiU  to 

1)  William  Sif.'Uieus.     At  a  meeting  held 

•>i  .  it  wa»  reported  that  the  authorities  of 

n  .   Abbey  would  he  pleased  to  permit  the 

fcLT-j  I  '      t::  niorlol  wiridow  in  honor  of  the 

dUtia^  '  ^intl  engineer.     The  cost  was 

mtimatc^j    '  "U  hundre<l  ti^  eight  hundred 

JMiliii       1'  'I    was  accepted;  and   it   was 

drcldeil  tA  iiuKi.  r'u,<'«t^ription9  to  one  guinea  each, 


and  to  receive  them  only  from  members  of  one  of 
these  fivi!  societies,  of  all  of  which  the  deceased  wns 
a  member.  Subscriptions  are  payable  to  Mr.  James 
Forrest,  aeciettiry  of  the  lustitutloti  of  civil  engi- 
neers. 

—  Dr,  Asa  Oray*8*  Flora  of  North  America.'  partii, 
(Caprifoliaceae-Composliae  inclusive),  is  at  length 
Issued.  It  contains  474  pagos,  mainly  devoted  lo 
Com|>08ltae,  whioh  number  1.610  species  arrange<l  in 
2;n  genera.  For  the  convenience  of  distant  bolan- 
Uls,  it  is  sent  by  mail,  free  of  postage,  to  iho^ie  who 
remit  the  price  (fO),  and  order  It  of  the  curator  of 
Harvard  university  herbarium,  Cambridge.  Mass. 

—  In  September  next  a  geographical  professorship 
will  l)e  est iibl tilted  at  each  of  the  Russian  universi- 
ties. In  Oerumny,  fourteen  out  of  twenty-one  uni- 
versities have  a  chair  of  this  sort. 

—  Lessar  is  again  in  the  Seraks  country,  and  will 
explore  the  middle  part  of  the  region  watered  by  the 
Mui^hAb  Klver,  which  haa  never  been  visited  by 
Europeans. 

—  The  international  society  for  the  cure  of  oph- 
thalmia offers  a  gold  medal  for  the  best  essay  on 
diseases  of  the  eye.  The  medal  is  designed  by 
Hartzes  of  Berlin,  and  bears  a  portrait  of  Albrccht 
von  Graefe. 

—  In  Kussia  the  statistics  of  the  last  thirty  years 
sliow  a  great  diminution  In  the  forest-trees,  but  scan- 
tily replaced  by  tlie  planling  of  firs,  as  there  is  no 
supervision  of  forests:  there  is  said  lo  be  acuni^equent 
change  fur  the  worse  in  the  climate,  and  diminution  of 
fruitfulnoss,  es]>eeia)ly  in  the  districts  round  Nlshni 
Novgorod  and  Moscow.  In  the  Moscow  government, 
which  used  to  be  rich  in  fruit-bearing  trees,  apples 
and  cherries  have  much  decreased  In  nimiber,  and 
pears  have  wholly  disappeared. 

—  A  new  fog-horn,  invented  by  Mr,  Bryceson,  has 
recently  been  tried  on  the  Thames  by  the  represen- 
tatives of  tiie  admiralty.  It  in  in  thefonuof  a  pump, 
and  is  worked  by  a  strap  fastened  to  the  signalman's 
foot,  and  so  worked  as  to  produce  short  or  long 
sounds,  asreiiuired.  Theadvantagesof  the  invontlou 
are,  the  length  of  time  to  which  the  sound  can  he 
drawn  out,  its  cheapness,  and  (he  fnct  that  It  can  be 
licard  for  tliix;e-<iuarters  of  a  nautical  mile  in  stormy 
weather, 

—  The  vertical  camera,  for  use  in  photographing 
natural-history  objects,  is  describe<l  in  a  pamphlet, 
**  La  phoLograpble  applhiu^eaux  sciences  biologicjues 
et  le  physiographic  universel,'*  by  Dr.  A.-L.  Donna- 
dieu,  and  published  at  Lyon  by  J.-B.  Cuqwntler. 

—  In  the  MnntMu  notice*  of  the  Royal  astronomical 
sftciety  for  May,  ap[>ears  a  paper  by  Professor  Hall, 
upon  the  motion  of  Uyj>erion,  the  satellite  of  baiurn 
just  outside  of  Titan,  and  whose  motion  is  greatly 
perturbed  by  the  latter,  both  on  account  of  its  mass, 
and  the  nearness  and  eccentricity  uf  Hyperion's  or- 
bit. The  mean  motion  of  Hyperion  is  still  somewhat 
uncertain,  from  Uie  fact  that  there  are  no  systemalic 
observations  of  it  since  tliuse  of  Lassel  in  1S^2.  until 
Professor  Uall  took  up  the  systematic  observation  of 
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8Atum*s  satellites  In  li^Td,  upon  taking  charge  of  the 
gxvhl  Wiwhlngton  rofrooinr.  Thl*  Ignorance  of  tlie 
exact  viiluo  of  the  mean  motion  if*  psi»ecl.illy  unfortu- 
nate in  the  case  of  Hyperion,  from  tli<'  facr.  that 
four  times  this  motion  very  nearly  e<inals  three  times 
that  of  its  disturbing  ginnl neighbor.  Titan;  in  which 
ciwe  the  perturbations  brcome  very  large,  or,  in  case 
this  relation  is  an  exaci  one,  the  theory  of  tlieir  mo- 
tions is  very  greatly  ntodltied.  Until,  then,  the  lapse 
of  lime  and  continued  ob»erv:itiou  shall  show  how 
much  the  quantity  in— 'in  differs  from  zero,  it  is  Tro- 
fossor  HalTs  opinion  thai  it  will  bij  useless  to  attempt 
the  complete  theory  of  Hyperion's  motion. 

To  show  Bomeihing  of  the  rapid  changes  hi  the 
elements  of  the  orbit  due  to  the  great  perturbalions 
going  on.  Professor  Hall  baa  discusaed  the  observa- 
tions of  each  year  separately,  assuming  a  value  of  the 
inclination  and  longitude  of  node  determined  before- 
hand from  his  earlier  observations,  —  which  quantities 
are  very  little  disturbed,  —  and  by  least  squares  has 
deduced  for  each  year,  includinij;  Lossd'a  18.".2  oUser- 
vaiions,  values  of  the  scnii-major  axis,  eccentriciiy, 
and  longitude  of  peri-Saturnium  for  Hyperion.  The 
most  remarkable  feature  of  (he  results  is  tlie  rapid 
rt'troijrade  motion  of  the  perUSatumium,  atuuuutlng 
to  about  lilt°  per  year  for  tlie  epoch  1875-77,  but  ap- 
])arently  diminisliing  quite  rapidly.  This  motion  is 
comparable  with  the  rapid  retrogression  of  the  moon's 
nodes:  but  it  would  seem  tol>e  rather  Irregular,  unless 
the  printed  annual  values  of  P  ar«  liable  to  consider- 
able uncorlainty.  Professor  Hall  calls  attention  to 
the  desirabillly  and  Importance  of  re-reducing  Lassel'a 
observations,  and  publishing  them  more  in  detail. 

—  In»fcten-fforne  Is  the  title  of  an  advertising  fort- 
nightly sheet  just  ^t&rted  in  Leipzig  for  the  benefit 
of  colleciors,  dealers,  and  amateur:!  In  entomology. 
The  first  number,  t-oniposed  of  four  quarto  pages, 
contains  a  surprising  variety  and  number  of  objects 
for  sale. 

—  A  blue  grotto,  similar  to  that  of  Capri,  has  been 
found  on  the  Island  of  Busi,  off  the  coast  of  Dalma- 
lia.  It  is  formed  by  three  connected  grottos,  which 
can  only  be  approached  from  the  sea.  It  is  highly 
vaulted,  and  Is  only  lighted  through  un  oijening  under 
the  sea;  this  causing  the  glorious  reflected  blue  light. 

—  It  is  proposed  to  hold  a  special  American  exhi- 
bition in  London  in  May,  18S(i.  at  which  the  products, 
manufactures,  and  varied  phases  of  life  in  the  United 
Slates,  will  be  represented. 

—  We  learn  from  Nature  that  Prof.  R.  S.  Ball  has 
accepted  an  invitation  from  the  Lowell  Institute, 
Huston,  to  give  a  course  of  six  lectures  on  *  Chapters 
in  modern  astronomy'  next  <.>ctober. 

—  A  Gonnan  expedition  has  been  desimlched  to 
Cape  Town  in  the  corvette  Elizabeth.  It  Is  fitted  out 
hy  the  finn  of  Liiderltz  of  Itreinen,  and  will  aftcr^ 
wards  proceed  to  Angra  PequKiia.  The  leader  of  the 
expedition  is  Lieut.  Slegmund  Israels,  a  Hamburger, 
who  served  In  the  EnglUh  anny  during  Ihe  Asliantec 
war.  An  engineer  has  been  engaged  from  Diisael- 
dorf,  wh*t  will  use  his  esperienee  in  the  service  of  a 
Westphalian  flnn  of  iron  founders. 


—  We  learn  from  Germany,  that  the  ItalUn  geolfr- 
gists  have  written  lo  the  pre^^ldenl  of  thn  inU-rnA- 
tional  geological  congress  at  Berlin,  asking  that  tlif* 
Intended  meeting  of  September  next  be  postponed 
lo  another  year,  on  account  of  the  cholera,  and  t)ie 
quarantine  Imposed  at  the  boundary  of  several  king- 
doms in  Euroi>e.  Later  information  i»,  that  the  con- 
grcas  will  be  postponed  to  September,  lS8o.  not  only 
on  account  of  the  cholera,  but  also  on  account  of  the 
number  of  meint>ers  drawn  off  to  America  by  tlte 
meffting  of  llie  Brilish  association.  It  is  also  sialyl 
lliat  the  reports  of  several  of  the  commillees  tviiM 
not  be  ready  this  year. 

—  A  hypsometric  chart  of  European  Russia,  pt»- 
pared  by  Gen.  Tillo,  has  henn  pubUahed  at  the 
expense  of  the  ministry  of  public  workb.  The  alti- 
tudes of  more  than  l.S,CKK> points  arw  indlr»led  on  iJii* 
chart,  of  which  12,000  were  trigonometrically  fixed. 
4,(>iO  detennin<Kl  by  levelling,  and  only  -UK)  rrsi  u^ion 
barometric  observations.  More  than  I,54M>  mean 
heights  for  the  level  of  the  water  at  pulnls  on  vari- 
ous rivers  are  al.so  included.  The  chart  is  accom- 
jMinifd  by  an  explanatory  memoir. 

—  Prof.  George  U.  Uanvin  of  Trinity  college. 
Cambridge,  is  now  in  this  country,  and  Inis  lately 
married  a  Pbiladelplila  lady,  Miss  Maud  Dupay. 
Ue  returns  to  England  after  the  conclusion  ol  tlw 
meeting  of  the  British  association  for  the  advauc^ 
ment  of  scieuoe  at  Montreal. 

—  Apropos  of  the  distinction  which  has  ialrjy 
fallen  lo  Profesijor  UoBcoc  of  Manchester.  —  a  knigbt- 
hood  conferred  by  the  queen  in  c\»nslderaiion  of  bin 
services  in  connection  with  tiie  lecbuical  eilucafioh 
commission,  —  the  Londim  Aeadrmt/  calls  to  mind 
the  fact  that  he  affords  a  tine  example  of  the  union  itf 
the  qualities  needed  by  the  successful  investigator 
witli  those  of  u  good  man  of  husint^ss;  and  that  his 
popular  t^yinpaihies  have  won  him  the  warm  regard 
of  tilt'  Lanciishire  workingmen,  among  whom  thtr 
study  of  science  is  more  common  than  might  !>« 
supposed. 

—  According  lo  the  Persnnal-trrzeielmiif9  tier  Vni- 
veritildt  Lf^ipii'j  Jur  dan  summer  tienwttter^  I8S4.  thrPc 
are.  in  all,  .%l('iO  studeuis  at  tlie  universiiy.  of  whom 
0<.i8  are  studying  mcdirlne,  HO  pharmacy,  232  natural 
science  {naturicitt9*niicfutjt<^n),  and  1H7  matbeinatlr*. 
There  are  -41  Americans  at  the  luiiveraily,  of  whom 
7  are  studying  science.  Three  of  ilie  whole  number 
of  students  were  matriculated  as  early  as  l$7S,aud 
83  more  in  1879.  Dr.  Caspar  Ren?*  Gmgory  of  PMb- 
delphia  has  just  been  appointed  privat-ducent  in  the 
theohigiciil  farulty  in  recognition  of  his  researches  iti 
textii:ii  cHllcism. 

—  The  following  societies  will  be  repre.<»enled  at 
Philadelphia,  in  addition  to  those  already  mentioned 
(**c/r«ce,  iv.  140):  Geological  surrey  of  India,  Theo. 
Hughes  Hughes  (deputy  superlntendenl);  Belfast 
natural-history  and  philosophical  society,  Mttscn. 
James  Musgrave,  Henry  Musgrave;  Linnean  soci- 
ety. Messrs.  John  Ball.  A.  W.  Bennett,  W.  Cami- 
thers,  C.  Delaxine,  Howard  launders,  and  Dr.  Jamrs 
Murle. 
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FRIDAY,   AUGUST  20,   IS&4. 


hVMEXT  AND   CRITICISM. 

we  go  to  press  tbe  British  association 
•  .cU-anccmcnt  of  science  is  opening  its 
uikjtiiig  on  thib  side  of  tbc  Atlantic. 
iigh  the  acceptance  of  the  ui^ent  invi- 

ii  tbe  Ilritish  ussociation  by  the  C.ina- 
as   tardy,  and   al  Ih-st   reluctant,  the 
have  responded   at   last  with   hearty 
II ;  an<I  liie  tlooil  which  entered  Slon- 
Uie   early  daya  of  Ibis  week  put  Lbe 
*\\y  of  tbe  hotels*  and  the  generosity  of 
of  Montreal  to  the  severest  test. 
lie  of  the  scientirte  men.  best  known 
%m  and  tbe  American  public  through  their 
personal  visits,  or  their  writings  of  a 
iuterest,  —  men  like  Tyndall  and  Hnx- 
►ker  and  Lubbock,  — have  not  come  to 
Liug,  there  t\Te  present  on  the  opening 
Icieut  number  of  the  leaders  of  science 
I  notable  gathering,  and  to  well  re- 
thcir  American  brethren  as  have 
Journeys  to  meet  them.     Many  of 
connirymen  are  in  atteudancc,  glad  to 
tong  till!  first  to  welcome  their  colleagues  ; 
nany  moi'c  would  doubtless  have  come, 
ir  they  would  infringe  loo  much 
intended  for  the  honor  of  truus- 
40  friends.      It  is  estimated  that  about 
'rird   have  crossed  the  Atlantic   to 
lULHi^ting.  as  members  or  associates, 
tiAt  at  least  six  hundix'd  more  have  been 
cd  frc>m  Canada  and  the  United  States, 
tiog  the  fellows  of  the  Ameiican  associ- 
«rho  fasve  acccptcii  honorary  member- 

L    — 

^^■bigcments  of  the  local  committee 
liffflft  thorough  .and  careful  as  could  be 
it^.  Tbo  rooms  devoted  to  tbe  ase  of 
MOdatioa  leave,  indeed,  something  to  be 
idi  ••  many  of  iht-ui  aio  far  too  small  for 


convenience ;  but  they  have  generally  the  ad- 
vantage, not  only  of  close  proximity  to  each 
other,  but  of  an  airy  situation  on  the  upj)er 
edge  of  the  city,  which  may  be  welcome  before 
the  week  is  out.  But,  in  the  halls  of  McOill 
college  and  its  attillated  instittitions,  aceom- 
motlation  was  not  found  for  all ;  and  the  sec- 
tiuns  of  geography  and  statistics  have  been 
assigned  to  rooms  a  quarter  of  a  mite  distant, 
in  the  city  proper.  The  local  committee  has 
thoroughly  canvassed  the  city,  and  printed  a 
list  of  places  where  lodgings  may  be  had. 
Each  member  is  provided  with  a  handbook  of 
tlie  Dominion  of  Canada, — a  generous  volume, 
accompanied  by  maps,  containing  all  one  cauld 
desire,  excepting  an  index,  and  a  plan  of  Mon- 
treal. The  latter,  however,  is  printed  most 
conveniently  on  the  back  of  the  large,  folding 
members'  tickets.  Evening  soirees  and  gar- 
den-parties, witli  excursions  in  abundance,  are 
planned  at  various  times  during  the  meeting  ; 
but  the  sessions  are  unbroken  by  any  •  lunch,' 
except  such  as  individuals  may  obtain  at  any 
time  for  a  pittance,  in  a  tent  on  the  university 
iT  rounds. 


The  sections  meet  daily  at  eleven,  and  con- 
tinue in  session  for  five  hours  without  inter- 
mission. One  sees  the  association  here  as  he 
sees  it  in  England,  holding  its  traditions  un- 
tarnished. In  one  matter,  however,  they  have 
given  way  to  Canadian  solicitation  by  permit- 
ting tbe  meeting  of  tbe  association  to  be 
opened  in  American  fashion,  by  addresses  of 
weloon)e  from  the  city  of  Montreal,  holding  a 
special  session  for  the  purixjse.  One  point  in 
which  the  association  meetings  differ  notably 
from  our  own,  is  in  limiting  the  attendance  at 
all  meetings,  addresses,  and  lectures,  as  well 
as  at  all  festivities,  to  members  of  one  clnss  or 
another.  Such  a  restriction  in  our  own  asso- 
ciation would  donbtless  be  an  additional  incen- 
tive to  membership  in  places  where  it  holds  its 
meetings,  and  it  could  certainly  prove  no  bar 
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to  mDmbershipin  other  quarters.  Tho  meeting 
bills  fair  to  be  ever}*  thiog  its  pi-omotere  could 
desire. 


The  recent  earthquake  suggests  two  lines 
of  uusatiafactor}*  reflection.  The  number  of 
appreciative  observations  of  the  shock,  dis- 
coverable by  careful  search  through  many 
newspapers,  is  extremely  small,  although  the 
movement  of  furniture,  the  swaying  of  sus- 
pended objects,  and  the  overturning  of  chim- 
neys, gave  ample  opportunity  for  critical 
examination.  Hecords  of  time  are  also  inac- 
curate in  the  highest  degree.  Seconds  are 
rarely  given,  ami  there  is  no  statement  as  to 
the  error  of  the  timepiece.  In  place  of  this, 
the  temperature  of  the  air,  the  direction  of 
the  wind,  and  the  ^  strnnge  appearance  of  the 
sk}%*  are  frequently  mentioned,  as  if  these  ir- 
relevant phenomena  were  of  the  highest  im- 
portance. In  a  countT}'  where  earthquakes 
are,  happily,  as  rai-e  as  here,  it  would  not  be 
fkir  to  expect  that  very  many  persons  should 
take  ftill  advantage  of  their  unlooked-for  op- 
portunity of  earthquake  study  ;  but  after  mak- 
ing all  due  allowance  for  the  infrequence  of 
shocks,  and  for  the  small  share  of  school  in- 
struction bearing  on  seismolog}',  the  general 
absence  of  critical  observutious  is  disapjxjint- 
ing- 

More  remarkable  than  the  earthquake,  morn 
surprising  than  the  lack  of  observations,  is  the 
readiness  with  which  some  of  those  who  ought 
to  know  better  have  committed  themselves  to 
explanations  of  the  origin  or  cause  of  the 
shock,  on  the  demand  of  the  all-absorbing 
newspaper  reporter.  From  one  professor  we 
learn  that  the  shock  "-originated  somewhere 
about  the  Kocky  Mountains,  and  travelled  east- 
ward ;  "  another  was  inclined  to  refer  the  dis- 
turbance to  the  *'■  sliding  of  granite  and  trap 
strata,  caused  by  contraction  and  expansion  ;  " 
others  still,  hold  to  the  gratuitous  generaliza- 
tion that  '■*  every  earthquake-shock  is  an  uu- 
completed  effort  of  nature  to  create  a  volcano." 
Such  a  variety  of  opinion  fnlly  justifies  a  re- 
porter's rather  sarcastic  conclusion:  *'Thu8 


the  three  professors  differed  from  each  other  ia 
their  views. ^'  This  difference  is  the  more  to  be' 
regretted,  as  there  was  excellent  ground  for 
agreement  in  answering  the  reporters.  It  wouMi 
have  been  very  safe  to  reply,  *'  When  we  koowj 
what  has  really  happened,  we  may  be  able 
saj'  something  more  about  it." 


The  necessity*  of  irrigating  extensive  tracts 
of  the  west  has  taught  us  that  irrigation  has 
its  advantages.     The  crops  raised  under  it  are 
not  only  larger,  but  more  reliable,  than  thonv 
of  districts  where  irrigation  is  not  oondideret) 
necessary.      It   is   somewhat   as   though    Lh 
farmer  could  control  the  amount  and  lVequen< 
of  rainfall   and  it ;  shows,  that,  in  countnV 
where  the  rainfall   is  abundant,  it  is  distrib 
uted  in  a  manner  that  comes  far  short  of 
best.     In  some  parts  of  the  west  there  is  wa 
enough  for  irrigating  purposes,  but  it  flows  in 
large  rivers  which  it  would  require  great  ex- 
pense to  turn  upon  the  land.     The  Upper  Mis- 
souri and  Yellowstone  rivers   belong  to  this 
class.     They  flow  through  arid  but  otherwise 
fertile  districts.     They  are  large  and  perniB- 
nent   streams,  and   it  seems  a  calami^  that     I 
they  shoidd  be  allowed  to  run  forever  to  wastf 


The  suggestion  of  a  contributor  in  anotfai*r 
column,  that  the  government  take  time  by  Uir 
forelock,  forestall  monopoly,  and  lead  potnilt- 
lation  into  this  section  b^' establishing  gigantic 
irrigating-works  for  the  utilization  of  this  val- 
uable water,  is  not  so  wild  as  many  of  thf 
schemes  that  actually  have  been  put  through 
Congress  ;  as,  for  example,  the  Pacific  railroad 
schemes.  Is  agriculture  any  less  important 
than  commerce?  Yet  it  seems  as  though,  i 
this  chiefly  agricultural  countr}%  it  is  the  onl 
interest  that  is  unable  to  obtain  a  hearing.  It 
has  not  even  a  04ibinct  officer  to  represent  it. 
To  judge  from  the  space  assigned  to  it  at  tiiw 
Centennial  exhibition,  as  compared  with  thst 
devoted  to  war.  for  example,  one  would  Ir^- 
suptx>seii  that  war  was  the  leading  occupni.vn 
of  Americans,  rather  than  agriculture.  Th' 
question  of  irrigating  the  arid  but  : 
portion  of  our  public  domain  is  d*  - 
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become  a  le&ding  one  iQ  the  near  future;  and 
sutosmen  will  do  well  to  begin  soon  to 
it  their  thougbtt'ul  nitentioo- 


lETTEHS   TO   THE  EDITOR, 
IncreaBe  in  growth  of  young  robins. 

Tttt  pi^t  *easfm  my  nttenlioti  Lad  l)0*^n  uttifioted 
2rowtb  inatie  by  a  nest  of  young  robins 
Karly  in  July  another  pair  of  robins 
n  a  bracket  on  the  same  parch,  In  which 
.1  three  eggs.     I  oarefuliy  walch^M  ihe 
The  appearance  of  the  yountf.  as  1  had 
■  ^  arcumtely  wpiijh  the  young  nlrds  daily, 
tg.  3«  I  was  curious  to  learn  just  how 
jli;  ill'  r.-a*o  in  growth  during  eachsuc- 
■  !■  M-  h"iir^,  un  to  the  time  of  flight. 
11  >  ^:>.  two  oiiiz^  hatrhed,  the  thini  being  Infer- 
At  two  o'clock.  July  28,  1  weighed  the  young 
Mparately,  as  1  did  for  the  next  twelve  days 
lis  Bboat  Uie  same  hour.     I  have  designated  the  birds 
as  1  and  2;  and  the  following  figures  represent  their 
in  weight  in  gnuns;  — 


No. 

JCLT. 

zs. 

». 

SO. 

31. 

I          

*    -       .                     .... 

Omm. 

ft 

10 

Or«M. 
14.7 

21.15 
24 

3f». 


ACOVST. 


•A      \  23.S 


3.    I     4. 


C*    43.Td 
43.6    *9 


1-rmma.     OraaM   [On««    6m» 

61.2  I  S2.4A    62.2  I  63 
M.4    56.S      AT.S    &7^ 


&2.2 
B7J 


The  abore  flgrures  are  surely  interesting,  and  will, 
wHbont  iloubt,  furpri«e  many  readers  who  before  had 
•0  \AtA  of  the  Increase  in  ^owth  made  by  the  young 
ol  btnts.  Aa  cou  l>e  seen,  the  growtli  made  by  No.  1 
VM  iM»t  so  eonstant  and  steady  as  that  made  by  Ko. 
t;  AAd,  wbflre«s  No.  1  lost  some  In  weight  Aug.  H  and 
^  V  .  V  =M*fif«.|  no  loss.  The  loss  lu  weight  was 
0^  ■  Ui*»  great  quantity  of  lice  whicli 

i-,:  -  and  nest.         Chas.  S.  Plumb. 

K.]f.  civcniDrm-«iatioDi 
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The  meng-leug. 

China  lh(*  *phei,  or  solitary  wasp,  makes  a  neat 

U  in  a  crrvice,  nut*  therein  the  store  of  young 

a  whlrh  arc  to  be  the  food  of  its  own  larva, 

la^itaeegln  the  mid'^t,  closes  the  entrance  of  the 

'"'•   window  in  the  front  wall, 

n   for  sticli   complacency 

ne  mind  by  snug  house- 

ihe  larva  sucks  the  juices 

md  tiles,  and  finally  the 

iiiii  the  wimlow,  e<]uippe*d  for 


I V-     1      till 


11 
I. 

r 

f 


I'.iu'.  busy,  steel-blue  Insect 

a  peculiar  notion  of  its 

.1  no  dome<itlc  nor  social 

T  creatures,  for  little 

"1.  and  puts  therein 

11  iiK.jjfrof  another  family. 


seals  the  infant  carefully  into  its  domicile,  and  then, 
flying  frequently  back  from  commonplace  occupations, 
it  puts  Its  mouth  to  the  little  window  of  the  cot,  and 
buKzes  and  sings*meng-len^,meng-Ieng.  menc-lengl' 
And  the  little  creature  within,  hearing  itself  con- 
stantly called  a  *  mcii^'-leng.'  believes  Itself  to  be  one, 
and  gradually  and  surely  verilieB  its  name,  coming 
out  in  due  time  a  perfect  sphoi. 

So   in  China  an   adopted  child  is  popularly  and 
poetically  called  a  little  *meng-leng.' 

Ai>ELB  M.  Fields. 

Indian  languagea  in  Bouth  America. 

Your  interesting  notice  of  recent  works  on  *  Indian 
languages  of  South  America'  (Scit^nee.  Aug.  ]•>,  p. 
138)  requires  to  be  completed  by  the  mention  of  the 
remarkably  valuable  treatise  by  the  venerable  travel- 
ler, J.  J.  Tou  Tischudi,  —  '  Organismus  der  Eechoa 
sprache*  (Leipzig,  F.  A,  Brockhaits,  1S84,  5;J4  p.). 
For  the  first  time  in  the  hislorj-  of  American  Hnguls- 
ticSt  we  have  here  presented  an  exhaustive  analysis 
of  the  lexical  and  grammatical  structure  of  a  native 
tongue,  fully  adequate  to  the  demands  of  modem 
study.  Von  Tschudi  has  made  a  long  investigation 
of  the  Kcchua.  As  far  back  as  isr>;j,  he  published 
his  treatise  upon  it,  and  haa  twice  edited  the  original 
text  of  the  celebrated  OUantadrama  (1S53  and  1875). 
The  introduction  t*>  bis  last  worit  occupies  a  hun- 
dred and  twenty-five  pages,  and  containn  a  brief 
exposition  of  his  views  on  the  ancient  history  and 
mythology  of  the  Inca  race,  and  on  the  affinities  of 
their  language.  Based,  as  his  opinions  ore,  on  a  most 
careful  analy^iis  of  tlie  tongue  and  on  ample  fwrsonal 
obser\'aUon,  they  must  have  great  weight  with  future 
ethnologists  and  antiquaries.  To  mention  only  one 
of  his  many  novel  conclusions,  he  denies  any  affinity 
between  the  Aymara  and  Kechua  languages,  and 
considers  Uertonio's  granimnr  and  diclioiiar>*  of  the 
former  (from  which  ^uch  ofQnlty  has  been  argued) 
aa  based  on  a  local  and  corrupt  dialect. 

I  would  further  add  lu  your  list  the  meritorious 
treatise  of  Giovanni  Pelleschi,  'Sulla  lingua  degH  In- 
dianl  Manacchl  del  Gran  Ciacco'  (Firenze,  \ASl], 
where,  in  the  scope  of  seventy  pages,  he  imparts  much 
fresh  Information  about  this  little-known  tongue; 
and.  if  not  too  remote  to  be  called  recent,  it  is  wortli 
while  mentioning  the  republication  in  Lima,  in  1880, 
of  the  extremely  scarce  'Artede  la  lengua  Tunga/ 
by  F.  de  la  Carrera, — an  idiom  presenting  many 
curious  features,  both  in  phonetics  and  structure. 

D.  G.  BitWTOx,  M.D. 
Ue^la,  Pens.,  Aug.  16. 

Fish-remains  in  the   North-Amerioan  Silurian 
rocks. 

Mr.   E.  W.   Claypole  states   in   .Science,   July   11, 
that  lie  has  come  into  the  i>ossession  of  some  ioM\\ 
fish  which  lead  him  to  the  conclusion  that  there  are 
forms  of  fish  more  ancient  in  America  than  are  known 
elsewhere.     From  Mr.  Cla>*poIe'9  letter,  1    --''i""-  Ti»nt 
he  imagines  that  the  upper  Ludlows  ami 
l>ed  '  are  the  earliest  rocks  which  yield  r^ 
I  would  direct  attention  to  the  fact  lb 
Ludlow  rocks  of  England  have  yielded 
eof  fish;  viz.,  the  Scuphaspis  (Lank-    ' 
pha.-«pis  ludensis  was  disroveivd  at 
iQwer  Lu'.Uow  strata,  which  must  ha\ 
long  ages  before  the  accumulation  of  th- 
low  *m>ne-bed.'    S4)on  after  the  shieli! 
WAS  detected.  I  personally  Investigated 
position  of  the  nx'ks  in  which   it  H'n»   t 
Leintwardine  be<is  are  the  only  Iccalitv 
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rcIlcB  of  this  first-known  fish  have  hitherto  be«n 
found.  Some  excavalions,  inad«  of  late  in  th«  passage 
bedfl  b^twAen  the  old  red  sandstone  .iiid  the  Ludhiw 
rucks  al  Letlbury  in  IlerttfonUhire,  have  afforded  a 
fine  series  of  the  lish  found  in  thp  '  bone-hwl '  and 
passage  rocks.  Among  (bum,  Mr.  Piperhasolitaint.nl 
plates  and  cephalic  shields  of  .Scaphaipls.  PtMra-^pis, 
Cyatha«pls,  and  Aiicheiia-fpls.  Auchena-^pia  has  ht;t'n 
found  perfect;  and  much  more  of  the  structure  of 
these  early  tishes  lias  come  Lo  li^ht.  But  there  is  a 
good  deal  of  difference  In  the  geological  horizon  of 
these  tlsh  at  Ledbury  and  tliat  of  Ihe  Scaphaspis  at 
I.eintwnrdine.  The  lower  Ludlows  appear  in  p^at 
thickuess  at  Ledbury,  but  hitherto  they  have  not 
presented  iis  with  fish.  W.  S.  Stmonos. 

The  Coiiip,  Huimlngdalc,  July  31. 

Depth  of  the  glacial  submergence  on  the 
upper  Mississippi. 

I  desire  to  call  attention  to  certain  facts  which 
appear  to  me  to  indicate  a  submergence  of  even  the 
highest  land  at  this  point,  which,  it  may  be  said,  is 
near  the  centre  of  the  driftle?*s  area.  I  am  not  aw&re 
of  their  tiavinp  Iwen  previously  noted.. 

That  which  first  called  my  attention  to  the  matter 
was  the  discovery  thai  the  layer  of  broken  stone 
which  covers  the  undisturbeil  rock  nn  the  tfip  of  the 
blitfTs  to  a  depth  of  four  to  f-ix  feel,  contained  nu- 
merous f^hclls  belonging  to  several  species  of  pul- 
moniferous  Kasteropotls.  I  hare  thus  far  obtained 
specimens  of  the  following  species  (the  identitiea- 
tions  were  kindly  furnisheu  bv  Mr,  .Sanderson  Smith 
of  the  U.S.  fish-commission):  lleliciiiu  acculeuta  Say, 
Lymneae  columella  Hay,  Helix  (PatuJa)  attenuaia 
Say,  Helix  (Helicodiscus)  llneata  Say,  Helix  (Patula) 
strtatella  Anthony. 

The  condition  of  the  shells,  and  tlie  positions  In 
which  found,  even  more  than  the  mere  fact  of  their 
occurrrence,  indicate  submerfxence  by  giving  strong 
eTldcncc  of  wave-action,  evidence  of  which  Is  also 
seen  In  the  genr-nil  order  and  arrangement  of  the 
stones  comptrsing  the  layer,  especially  in  the  reraark- 
uhle  evenness  of  its  iipjior  Jturfacc, '  Overlylnf»  this 
layer  of  broken  stone,  and  sharply  distinguished  from 
it,  is  a  layer  of  earth  from  two  lo  four  feet  thick, 
deslttute  of  either  stones  or  shells,  ami  having  all  the 
cbaracteri sties  of  the  loess,  which.  In  unmistakable 
depositfl,  reaches  a  height  of  two  to  three  hundred 
feet  above  the  Mississippi,  As  the  bluffs  at  this 
point  reach  to  about  five  hundred  feet  above  the 
river,  a  submergence  lo  at  least  that  extent  is  indi- 
cated,—a  conclusion  which  Is  sustained  by  other 
facts,  which  I  nce«i  not  now  refer  to. 

G.  H.  Squieb. 
Trvmpealwa,  Wti. 


THE  VISIT  OF  THE  BRITISH  ASSOCIA- 
TION. 

Althougu  the  British  association  does  not 
tneet  officially  ou  our  own  soil,  we  may  yet  re- 
gard it  as  in  some  sort  paying  a  visit  to  our 
neighborhood,  and  opening  tip  such  au  oppot- 
tuiiity  lur  pcrbouat  communieution  between  the 
scientific  men  of  EngUind  and  America  as  has 
never  before  otfered  itself.  It  is  true  that  Prin- 
oipnl  Ki'unt,  a^  a  Canadian  by  adoption,  sug* 


gesta  to  the  members  to  be  satisfied  with  Caiuda 
on  tliis  occasion.  "'  and  to  leave  the  Lnited 
State-s  and  Mexico  to  other  and  more  conven- 
ient seasons. ' '  He  strengthens  thi$  suggestion 
by  the  statement  that  the  time  of  mw?ting  of 
the  American  association  was  chosen  so  ns  to 
give  the  members  of  that  body  m\  opporttniitr 
of  visiting  Montreal,  thtm  correcting  the  ctir- 
reul  impression  that  the  object  was  to  make  it 
convenient  for  the  members  of  the  British 
assoclfllton  to  visit  Philadelphia.  The  Cann- 
diaus  may  also  feel  fairly  iMititled  to  all  the 
credit  which  the  xisit  of  the  association  can 
bring,  since  so  long  a  journey  by  so  large  b 
body  of  men  would  hardly  have  been  seriously 
considered,  but  for  Canadian  enterprise.  A 
proposal  was  privately  discussed  among  ns,  a 
few  years  ago,  to  invite  the  Brilisb  association 
to  Boston  on  the  occasion  of  the  anticipated 
exjx»sition  of  1883.  But,  afXer  the  expositiou 
was  abandoned,  no  one  was  so  bold  ils  to  aerf- 
ously  press  the  invitation  in  the  absence  of  any 
special  attrarlion  to  second  it ;  and  it  was  left 
for  our  neighbors  lo  successfully  attack  the 
problem  which  wo  had  abandoned  as  ho|)e- 
less.  It  is  not,  however,  to  be  expccte^l  thai 
the  individual  meml)er6  of  the  association  wilt 
be  groally  inflncnccd  by  sentiment  in  the  ose 
they  make  of  their  time  on  this  side  of  the 
ocean,  or  that  Canadian  pritle,  enterprise,  or 
loyalty,  will  prevent  them  from  crossing  the 
border.  Not  even  such  energy  as  tbat  of  our 
neighbors,  and  such  glory  as  that  of  tlieir 
dominion,  c^n  compensate  for  the  charm  of 
novelty  in  life  and  institutions  offcrfrd  the 
foreigner  by  such  countries  ns  "the  L^nited 
States  and  Mexico.**  It  may  be  well  worth  the 
while  of  a  studious  Englishman  to  take  a  long 
journey  to  learn  from  actual  inspection  what  au 
Kn^lish  province  can  become  uinlcr  the  Influ- 
ence of  so  energetic  a  people  as  thos«-  of 
Canada;  but  he  cannot  suppress  his  curioBily 
to  study  the  ampler  and  more  varied  civilization 
which  ids  race  is  working  out  under  political 
conditions  less  like  those  to  which  ho  is  accus- 
tomed. We  therefore  look  upon  the  present 
meeting  as  nearly  the  equivalent  of  n  visit  lo 
our  own  country',  and,  in  the  name  of  the  stii- 
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dents  ofiMri^Mice  in  America,  wo  extend  a  coi- 
dU  I  welcome  to  the  greulesl  boUy  reptesentnlive 
of  Che  intclloel  of  the  old  world  which  hiw  ever 
riaitoit  our  sUorf-s.  Did  our  \*isitor8  not  roprc- 
«ent  Xhv  most  hosjiituble  of  nations,  wc  should 
hwlnlge  m  holder  nssurancea  of  the  wftrinth  of 
tbc reception  tbejwill  uieetwilli  from  all  classes 
of  Aroericaus.  But  those  who  know  what  Eng- 
iis]i  h'  M  will  content  themsch'cs  with 

modes!  .     i;^  that  American  hospitality  does 

not  fall  far  short  of  it,  and  with  remarking  that 
our  great  railways  extend  a  eor|x»rate  bospi- 
tAltty  to  distinguished  vi8itoi*s  which  is  not 
known  abroatl. 

The  sentimental  ootisideration  that  the  visit 
i»  one  the  very  poasiljilily  of  which  is  a  .strik- 
ing tUustniiion  of  what  scioncc  has  done,  will 
add  zest  to  the  occasion.  In  times  past,  the 
We*  of  n  local  society  choosing  a  place  of  meet- 
ing acro&B  tlie  Atlantic  would  have  appcaroil 
as  qnixotic  as  can  readily  be  imagined.  In- 
deed, we  can  Imt  suspect  that  the  project  at 
flrat  presented  a  little  of  this  ai>[>earancc  to  a 
majorit}'  of  those  concerned,  and  that  a  meet- 
iog  verf  Qucceasful  in  point  of  numbers  was 
hardly  expected.  But  the  result  seems  likely 
to  mort>  than  realize  the  hopes  of  the  most 
aai^uiDc  supporters  of  the  project,  and  it  is 
fitting  that  the  promoters  of  science  should  en- 
jo}-  to  the  utmost  a  result  which  the  work  of 
Uieir  class  has  rendered  possible. 

Clrcamstanccs  are  in  several  ways  favorable 
for  paying  us  a  visit.  The  time  and  place  of 
boldbig  tlie  meeting  of  the  American  associa- 
tSoQ  w<*re  rs|>ccially  chosen  so  as  to  facilitate 
the  reception  of  any  visitora  from  the  sister- 
ocguuzation  who  might  grace  the  meeting  by 
their  presence.  Arriving  in  Philadelphia,  they 
will  find  not  only  our  own  association,  but  the 
eUiclriciil  exhil)ition  of  the  Franklin  institute. 
Altbtnigh  the  latter  cannot  be  expected  to  rival 
the  great  displays  at  Pans  and  Vienna,  it  will 
allbrd  a  better  opportunity  than  any  which 
been  offered  in  Europe,  for  seeing  what  has 

Ml  done  here  iu  forwarding  the  utilitarian 
l&ppUcations  of  electricity.  Visiting  clectri- 
ciaiia,  of  whom  wo  may  hope  for  a  cousidera- 
hk  miraber,  may  also  ex^iect  an  invitation  to 


take  part  in  the  electrical  conference,  which  is 
to  bo  conductefl  under  the  auspices  of  the 
government,  and  in  which  the  novelties  of  the 
exhibition  will  be  made  known.  Philadelphia 
is  only  four  hours  distant  from  the  national 
capital,  and  thus  a  v\s\t  can  be  made  to  the 
collections  of  the  govenimeot  without  any 
serious  loss  of  lime.  The  division  of  his  time 
between  pleasure  and  business  will  be  a  ques- 
tion for  the  decision  of  each  individual  visitor, 
to  whom  the  journeys  and  excursions  tendered 
to  the  American  association  will  be  freely  open. 
He  should,  however,  bear  in  mind  that  the  col- 
leges and  universities  arc  generall}'  in  viication 
till  near  the  close  of  Suptomber. 

Finally,  the  student  of  i)olilic8  and  sociology 
will  regard  it  us  fortunate  that  his  visit  takes 
place  in  the  height  of  a  presidential  canvass, 
thus  enabling  him  to  study  one  of  the  most 
interesting  of  political  phenomena  on  the  lar- 
gest scale.  If  ho  judges  only  from  the  course 
of  newspaper  criticism  on  the  presidential 
parties  and  candidates,  he  will  doubt  what  the 
future  has  in  store  for  us ;  but,  if  he  looks 
deeper,  he  will  see  a  process  of  endosmosis. 
by  which,  from  the  huge  mass  of  objurgation, 
falsehood,  and  not  very  elevated  humor,  [>oliti- 
cal  acumen  is  being  infiltrated  into  the  minds 
of  millions  of  voters.  And  no  one,  whatever 
his  politics,  need  fear  the  danger  of  being  con- 
verted to  new  principles.  Whether  he  be  the 
most  advanced  Liberal,  or  the  most  conserva- 
tive Tory,  he  will  have  no  difficulty  in  seeing 
ever}-  thing  by  the  Hght  he  brings  with  him,  and 
returning  home  with  nil  his  views  strongly 
couOrmed. 


LORD  RAYLEIGH. 


Loiw  Ratlkioh,  the  president  of  the  British 
association  of  science  for  this  year,  is  well 
known  to  all  Americans  who  have  kept  pace 
with  the  development  of  physical  science. 
Although  his  reputation  cannot  be  called  a 
popular  one,  yet  no  student  of  physical  science 
CAn  well  be  ignorant  of  his  investigations ;  and 
his  treatise  on  sound  places  him  easily  in  the 
front  rank  of  writers  on  a  subject  of  which  the 
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theoretical  and  practical  importance  is  second 
to  none  in  its  bearing  on  the  progress  of 
humanity. 

John  W.  Strntt,  the  thiixl  of  his  race  bear- 
ing the  title  Lord  Rayleigh,  is  the  eldest  son 
of  John  James,  second  Lord  Rayleigh,  and  of 
Clara  Elizabeth  Latotiche,  daughter  of  the  late 
Capt.  Vicais,  R,E.  He  was  born  Nov.  12, 
\Hi2;  was  educatefl  at  Trinity,  Cambriiige, 
of  which  he  was  a  fellow.  lie  was  married 
in  1871  to  Evelyn  Georgiaua  Mary,  second 
daughter  of  the  late  James  Balfour,  Esq.,  of 
AVhittinghame,  N.B.,  and  succeeded  to  the 
title  in  1873. 

Lord  Raylcigh's  career  at  the  L'niveraity 
of  Cambridge,  which  he  entered  at  the  age 
of  nineteen,  was  a  distinguished  one.  He 
secured  the  Sheepshanks  astronomical  exhibi- 
tion in  1864.  The  following  year  he  came  out 
senior  wrangler  and  first  Smith  prizeman. 
Trinity  college  thereupon  elected  him  to  a 
fellowship,  which  he  held  until  his  marriage, 
in  1871.  In  1879  he  was  elected  to  succeed 
Maxwell  as  director  of  the  Cavendish  physical 
laboratory  at  Cambridge  ;  and  he  received  the 
medal  oT  the  Royal  society  in  1882,  and  was 
president  of  section  A  of  the  British  associa- 
tion in  1882.  This  brief  roconl  of  the  im- 
portant dates  in  the  life  of  Lord  Rayleigh  may 
make  his  life  seem  uneventful  to  the  ordinary 
reader ;  but  the  student  of  his  writings  will 
perceive  that  the  years  between  his  acceptance 
of  the  fellowship  at  Cambridge,  and  his  appear- 
ance as  president  of  the  British  association  for 
the  advancement  of  science  at  Montreal,  have 
been  eventfiU  in  the  scientific  sense,  and  full 
of  work.  It  was  no  ordinary  compliment  to 
a  man  to  be  selected  as  the  successor  of  Max- 
well. We  well  remember  the  commendation 
pronounced  by  leading  English  men  of  science 
before  Lord  Rayleigh  became  director  of  the 
Cavendish  laboratory,  —  *  strong  man,  Lord 
Rayleigh  ;  '  and  this  simple  and  peculiarly  Eng- 
lish method  of  commendation  still  expresses 
the  truth  to-day.  An  Englishman  said  to  the 
writer  lately,  '^They  question  the  necessity 
of  the  House  of  lords  and  the  use  of  lords. 
Look  at  Lord   Rayleigh !    Cannot  we  expect 


from  this  select  body  of  men  of  heroditm 
traits  and  of  inherited  possessions  great  things 
in  science,  if  they  will  onl}*  abandon  the  subject 
of  fi^nnchise  bills  and  the  marriage  of  wife's 
sisters,  and  follow  the  path  pointed  out  l>y  Lord 
Rayleigh?" 

Lord  Brougham,  it  is  true,  had  sciemmc 
tastes,  and  wrote  papers  on  optics  ;  but,  if  one 
wishes  to  compare  the  pliysical  science  of 
Bi'ougham's  time  with  that  of  the  presetit.  and, 
moreover,  to  compare  the  scientific  attainmeat 
of  Lurtl  Brougham  with  Lord  Rasleigh.  let 
him  read  Brougham's  papers,  and  then  turn  to 
Lord  Rayleigh's  iu\*estigations  on  ditfractioD- 
gratings,  and  to  his  various  pajiers  on  theoret- 
ical optics.  Perhaps  his  most  important  work 
is  the  ^  Theory  of  sound,'  in  two  rolamiM, 
begun  on  the  Nile  in  1872,  and  published  in 
1877-78.  This  work  has  received  the  eoni- 
men<lation  of  Uelmholtz,  and  takes  the  place, 
in  theoretical  acoustics,  which  Helraholtz's 
*  Tonemptindungen  '  fills  in  physiological  and 
practical  acoustics. 

In  looking  at  Lord  Raylcigh's  investigations 
before  the  api>earance  of  the  '  Theory  of  sound/ 
we  i>crceive  that  he  has  embodied  in  this  work 
the  s[>ecial  investigations  and  mathematical 
work  of  nearly  ten  years.  Before  the  api>ear- 
auce  of  this  woi'k,  the  subject  of  acoustics  bad 
been  treated  in  a  disconnected  manner.  There 
were  geometrical,  and  what  might  be  called 
ayntlietic,  treatises  ;  but,  with  the  exception  of 
Donkins's  ^Acoustics,'  there  was  no  geDerali^cil 
and  analytical  work  on  sound.  What  Newtou 
did  for  mathematics,  when  he  discovered  the 
method  of  fluxions,  or  the  principles  of  the 
ditferential  and  integral  calculus,  Lord  Itay- 
leigh  has  done  for  sound.  He  has  bridg<Hl 
over,  so  to  speak,  angular  intervals,  has  filled 
up  discontinuities,  and  has  made  Uie  general 
treatment  of  acoustical  equations  Qcxiblc.  In 
reading  this  treatise,  one  speedily  finds  that  it 
is  not  a  narrow  or  limited  one.  The  entire 
range  of  modern  mathematics  is  employed ; 
and  the  system  of  generalized  co-ordiuatcs 
receives,  in  this  treatise,  i>crhai)s  the  greatest 
exemplification  of  its  i>ower.  One  cannot  read 
the  treatise  who  has  not  become  familiar  with 
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USghest  dights  of  moilcrn  mathematics. 
►ver,  the  lecturer  ou  thu  great  doctrine 
dftiio  conservation  of  euergy  will  find  that  this 
Imok  is  foiindcil  upon  this  iloctrine,  and  oi>en8 
witli  ito  ruiidaiuenlal  equations.  i-.ord  Uay- 
leigh  pointed  out,  before  the  api>earance  of 
this  treatise,  the  use  of  a  i>oouliar  Auicliou,  ex- 
firetaiiig  the  law  of  decay,  so  to  speak,  and 
sobsidenoe  of 
in  ■-'  "^  in 
aii  :  i  or 

CDatignratkon  ; 
And  altboagh 
ki«  probably 
MW  its  chief 
employment 
was  in  the  dis- 
cuMton  of  the 
disaipation, 
Aod  frittering 
into  heat,  of 
•oand  -  Ylbra* 
tkms  In  any 
eompMcated 
•y&tcio.  Tct  he 
probably  saw, 
in  common 
with  Mjtxwell, 
tbflt  the  dissi- 
pAlion  ftino- 
tion  cotiJd  be 
employed  i  n 
electricity  to 
expreias  the  oe- 
cillatioa  and 
dmge  of  elec- 
trical Indiic- 
tioo-currcntsi 

atoo,  into  other  forms  of  enot^gy.  The  intelli- 
gent reader  of  Hayleigh's  'Theory  of  sound  ' 
baa  a  great  intellectual  pleasure  in  tracing  in 
it  the  m«tho<1s  of  reciprocity  of  similitudct},  the 
flloatrations  of  the  conserration  of  energy,  and 
nmat  rise  fVom  its  perusal  with  a  clearer  notion 
than  be  liaii  had  before  of  the  unity  of  physi- 
cal forces,  of  the  great  modern  truth  of  the 
eqairaleucc  between  work  and  heat. 
Since  Lord   Rayleigb  has  become  director 


of  the  Cavendish  laboratory,  he  has  orgau- 
Ized  its  acientifie  work,  and  has  mode  it  a 
centre  of  physical  investigation  as  well  aa 
of  instruction.  His  determinations  of  the 
ohm,  which  were  presented  to  the  Paris  con- 
ference of  electricians,  1883-84,  were  gener- 
ally regarded  as  the  most  accurate,  and  formed 
the  basis  of  the  unit  of  electrical  rcsiatance  now 

formally  adopt- 
«  cd.  He  has 
lately  investi- 
gated  the 
methods  of  ob- 
taining a  prac- 
tical unit  of  the 
strength  of  an 
electrical  cur- 
rent, and  has 
showu  ttiat  the 
method  by  the 
deposition  of 
silver  is  capa- 
ble of  a  high 
degree  of  ac- 
curacy. It 
will  be  seen 
that  he  unites 
unusual  quali- 
ties for  direct- 
or of  physical 
science,  great 
mathematical 
ability,  and 
the  i)ower  to 
execute  and 
snper\'ise  sci- 
entific investi- 
gation. 

Lord  Rayleigh's  countenance  will  soon  be- 
come familiar  to  every  American  man  of 
science  ;  and  we  hoi)e  that  even  the  uneducated 
American  will  learn  to  see  in  him,  not  the  lord 
of  the  manor  of  Terling  and  the  patron  of 
two  livings,  but  a  peer  of  the  distinguished 
school  of  mathematicians  of  Cambridge,  Kng., 
the  pre-eminence  of  wliich,  in  mathematical 
science,  American  centres  of  learning  can 
honor,  but  uot  dispute. 
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ATMOSPHERIC  ELECTRICITY, 


At  the  prcsout  time  there  is  no  antisfdclorj* 
tbeory  of  the  source  of  atinosiMjeric  eleclricily. 
Many  bcliove.  in  the  absence  t*f  positive  evi- 
dence of  the  production  of  electricity  by  the 
oiwraiion  of  evaporation  nnd  condensation. 
Unit  the  earth  has  a  definite  chRrge,  which 
resnlted  fronj  the  o^jcratious  at  its  birth,  and 
which  it  has  kept  undiminiBhcd  in  amount: 
and  that  thunder-storms  are  merely  the  expres* 
fiion  of  local  accumulation  due  to  currents  of 
air. 

Mr.  G.  Lo  Ooarant  de  Tromeliri,  in  a  late 
number  of  the  Comptea  rendus.  ndvnnccs  the 
opinion  that  atmospheric  electricity  is  due  to 
tlie  friction  of  the  air,  Ininiid  or  dry.  nfion 
tlie  surface  of  land  or  water,  and  calls  atten- 
tion to  Armstrong's  hydro-clcctric  machiue, 
which  produced  electricity  of  high  tension  by 
the  friction  of  jets  of  steam  in  issuing  from 
narrow  orifices.  According  to  Tromolin,  the 
wind,  in  skimming  over  the  surface  of  water, 
carries  water  from  the  crests  of  the  waves, 
which  play  the  part  of  the  comb  of  Armstrong's 
machine.  The  ronglmess  of  the  soil  does  the 
same  on  land  when  a  damp  wind  passes  over 
it.  The  charge  thus  produced  is  collected  upon 
the  vesicles  of  clouds.  The  potential  energj' 
of  a  cloud  depends  upon  its  configuration  and 
its  temperature.  If  this  configuration  clianges 
under  the  etfect  of  condensation  or  congelation 
of  the  aqueous  particles,  the  cloud  absorbs  a 
certain  amount  of  energy,  which  must  be  found 
again  under  the  fonn  of  an  augmcnUition  of 
I>otcnlial  energy :  hence  there  is  an  electrical 
interchange  constantly  going  on  in  the  cloud 
region  of  the  air ;  and  when  these  changes  ai;e 
rapid,  and  great  in  amount,  we  have  thunder- 
storms and  other  gi*eat  electrical  manifesta- 
tioos. 

The  advocates  of  Mr.  Troraelin's  views  can 
point  lo  the  effect  of  the  blasts  of  sand  driven 
by  the  wind  upon  the  pyramids,  and  to  the 
extraordinary  electrical  manifestations  upon 
high  peaks  in  Colorado,  where  every  niguilU 
seems  to  hiss,  at  times,  with  the  escaping  elec- 
trical charge. 

We  believe  that  the  time  has  arrived  when 
the  scientific  world  no  longer  looks  upon 
electric-al  phenomena  as  isolated  nnd  separate 
ft'om  the  phenomena  of  heat  and  light,  or 
chemical  reactions.  We  cannot  believe  that 
any  change  can  take  place  in  the  arrange- 
ment and  mutual  attractions  of  molecules 
without  electrical  manifestations.  If  we  nre 
to  have  a  iherm.'d  chemistry,  we  must  also 
have  an  electrical  chemistry  ;  and  the  history 


of  tho  energy  of  a  chemical  nacuon  i-*  nut 
completely  told  when  we  sum  np  the  heat  of 
this  reaction,  unless  we  count  also  the  heal- 
equivalent  of  the  resulting  cloctricjil  rhangca. 
If  we  were,  therefore,  lu  frame  a  iJieor)*  of 
atmospheric  electricity,  we  should  ^^^rin  it 
with   the  assertion   that  ever}    ch  'h« 

configuration   or   arrangement  of  -  of 

matter  is  accompanied  by  an  eleclricsil  difr 
turbance  ;  and,  as  far  as  this  a;?3ertion  goes, 
all  the  present  theories  of  atmospheric  elefr 
tricity  would  fall  under  it  as  special  cjl6«i». 

The  object  of  this  paper,  however,  is  not 
to  frame  hypotheses,  but  to  trace  the  recent 
work  which  has  been  done  in  syslemntic: 
observation  of  atmospheric  electricity.  Il  is 
only  to  s-^-stematic  observation  that  we  ciu) 
evideotW  look  for  information  wliich  will  br 
of  immediate  practical  value  to  our  signal- 
service.  Unfortmmtely,  no  systematic  obser- 
vations have  been  made  for  any  length  of  time 
in  any  country. 

The  electrical  conference  at  Paris,  held  bigt 
April,  was  adjourned  from  n  meeting  of  the 
previous  year  :  and  committees  were  appointed 
to  study  the  subject  of  atmospheric  electricity 
and  eartli-cnrrents  in  diJferent  countries.  The 
time  was  evidently  too  short  for  such  «  stu- 
pendous undertaking :  but  the  conference  did 
valuable  work  in  stimulating  systematic  obser- 
vation, and  creating  a  bureau  at  Berne,  to 
wliioh  it  was  recommended  that  observations 
made  in  different  countries  should  be  sent. 
The  .igitatiou  of  the  subject  of  such  observa- 
tions called  forth  several  jjapers.  iVofessor 
Hoiti  of  Florence  presentetl  tti  the  conferouoe 
the  result  of  observations  made  througli  st;%'- 
cral  months  with  a  self- registering  apparatus. 
He  found  that  the  zero  of  Mascart's  clectram- 
cter  changed  from  time  to  time,  and  tracod 
this  change  to  the  mechanical  etfect  of  the 
sulphuric  acid  upon  the  platinum  wire  con- 
ueclcd  with  the  electrometer  needle.  He 
therefore  dispensed  with  the  Leyden  jar  of  the 
Thomson  and  the  Mascart  eleoti-omettu",  and- 
susi^ended  the  nceille  by  a  very  tine  silver  wire 
which  was  connected  directly  lo  the  [wsitive 
ix»le  of  a  water-battory  of  many  cells.  This 
instrument  was  found  to  work  well.  Professor 
Koiti  believes  that  local  disturbances  l\ave 
great  etfect,  and  that  these  local  ctfecta  must 
be  carefully  taken  into  account  in  comparing 
simultaneous  observations  over  large  areas. 

A  though  the  scientific  world  has  generally 
accepted  Thomson's  quadrant  electrometer,  or 
some  modification  of  it  (like  that  of  Mascart'^ 
or  Clifton's),  as  the  most  suiLible  instrument 
for  the  observation  of  atmospheric  eleciricily. 
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IRRIGATION  m  THE  UPPER  MISSOURI 
AND   YELLOWSTONE    VALLEYS. 

In  crossing  the  great  plains  over  the  Union 
Pacific  railroad,  through  Nebraska  and  Wyo- 
mi  ng,  or  over  the  Kansas  division  through  Kan- 
sas and  Colorado,  one  is  struck  not  only  by 
tlie  aridity  of  the  country,  but  also  by  the  fact 
that  no  streams  of  water  exist  there,  adequate, 
if  completely  utilized,  to  irrigate  any  consider- 
able part  of  that  iumiense  area.  One  is  also 
struck  by  the  monotony  of  the  physical  fea- 
tures, the  absence  of  mountains  or  hilly  areas, 
as  well  as  of  limber.  The  ix)ssibility  of  set- 
tling this  vast  region  seems  ver)'  remote ;  and 
only  tlie  disoovery  of  some  new  and  as  yet 
untned  mctho<l  can  prevent  these  plains  from 
constituting,  for  ages  to  come,  the  great  natural 
barrier  between  the  east  and  the  west,  —  a  bar- 
rier far  more  complete  than  that  furnished  \*y 
the  Rocky  Mountains  themselves. 

This  condition  exists  to  a  greater  or  less  ex- 
tent as  we  go  southward,  though  the  direction 
of  this  belt  of  uninhabitable  country  lies  some- 
what to  the  west  of  soutli.  Before  I  had  seen 
Dakota  or  Atonlana,  I  feared,  when  reflectirg 
u|>on  these  facts,  that  such  a  belt  might  extend 
northward  also,  and  thus,  as  it  were,  actually 
divide  the  United  States  into  two  sections, 
marked  off  from  each  other  by  a  permanent 
physical  obstruction.  This  problem  seemed 
to  me  of  the  utmost  importance,  for  it  is  the 
remote  future  that  must  be  considered ;  and  if 
the  country  has  proved  capable  of  so  nearl}*" 
dividing  upon  an  cast-and-wcst  line,  where 
there  does  not  exist  a  single  natural  feature 
to  render  the  two  sections  distinct,  what  might 
not  be  apprehended  at  some  Hitnre  day,  when 
I  sectional  differences  arise  between  the  east  and 
the  west,  if  cut  off  from  each  other  by  an  unin- 
habited desert  live  hundred  miles  in  width? 

It  waa  therefore  with  special  interest  that 
I  studied  the  northern  extension  of  this  belt. 
The  fact  that  the  isohyetals  actually  cur^-e 
eastwawl,  i.e.,  that  the  precipitation  is  less  aa 
we  go  northward  on  a  given  meridian,  le<l  me 
to  suppose  tliat  the  ditllculties  would  not  dimin- 
ish. Jt  is  certain,  however,  that  the  decreased 
evaporation,  due  to  the  reduced  temperatures 
of  the  more  northern  parts  of  the  dry  belt, 
much  more  than  compensate  for  the  ditference 
of  rainfall.  It  is,  moreover,  currently  believed 
by  the  inhabitants  of  these  more  northern  dis- 
tricts, that  the  atmosphere  is  constantly  kept 
Bomewhat  moist  by  the  influence  of  the  Pacific 
coast  and  the  Upper  Columbia  region.  A 
short  eojouru  on  the  Upper  Missouri  and  Yel- 
lowstone Rivers  convinced  me  of  the  accuracy 


of  this  view.  The  general  movement  of  the 
atmnsphoro  is  from  west  lo  east.  The  moaa- 
tains  to  the  westward  arc  not  high»  —  at  least, 
except  at  i-wlatcd  points,  —  and  do  not,  there- 
fore, sutlioe  lo  condense  all  the  moisture  that 
passes  over  them.  Near  the  soarces  of  these 
streams,  as  at  Rozeman.  crops  are  raiaed  with- 
out irrigation,  whenever  they  can  withstand  Uie 
frosts,  although  the  rainfall  is  there  only  six- 
teen inches  per  annum  ;  and  the  same  is  true 
for  eastern  Dakota,  with  no  greater  precipita- 
tion. It  is  also  a  matter  of  record,  that  the 
temi:>erature  on  tliis  latitude  ditniniahes  toward 
the  east,  and  that  colder  weather  prevails  in 
Minnesota  than  in  Dakota,  and  in  Dakota  thaa 
in  Montana.  The  people  attribute  this  to  tiie 
occurrence  of  what  they  denominate  '  Chinook 
winds;'  i.e.,  winds  laden  with  moisture,  and 
moderated  in  temperature  from  the  warmer 
regions  of  the  I'acific  8loi>e. 

Notwithstanding  this,  it  must  still  be  ooa- 
fesscd,  that,  for  all  the  lower  parts  of  this  regioa 
of  country,  —  the  proper  valleys  of  these  rivers, 
—  irrigation  is  essential  to  successful  agri- 
culture. All  statements  to  the  contrary  are 
inspired  by  interest,  usually  by  the  railroad  in- 
terest, which  hojjes  thereby  to  increase  travel- 
A  number  of  instances  of  this  came  to  my 
notice,  one  in  particular,  in  which  a  resideut 
who  had  published  such  a  statement  in  a  rail- 
road circular  was  found  reaping  a  field  of  un- 
filled oats,  six  inchea  high,  to  bo  stacked  for 
fodder. 

Is  this  country,  then,  inhabitable,  i.e.,  capa- 
ble of  sustaining  a  population?     No  one.  will 
deny    that  it    now    possesses   advantages   for 
stock-raising  ;  but  a  country  which  is  only  fiv 
for  flocks  and  herds  can  never  have  sufticient 
population  to  give  it  importance  in  a  state.    A 
mining  region  may  attract  enough  iuhabit&DtA 
to  become  somewhat  influential,  aud  will  re- 
main so  as  long  as  the  mines  continue  to  yield. 
But  the  only  permanent  and  reliable  boAis  ol 
population  \h  agriculture.     It  is  not  neoessaiTfl 
however,  that  all  the  land  be  devoted  to  agri- 
culture :    in  fact,   it  really  needs  that   only  a 
small  [wrtion  of  the  soil  be  actually  under  thft, 
plough  to  support  comfortably  a  regiou  in  which' 
other  operations  can  be  carricil  on  in  parts  not' 
adaptefl  to  agriculture.     If  that  portion  of  tlie 
Up[K*r  Missouri  aud  Yellowntonc  valleys  which' 
lies  between  the  river  and  the  first  general  ri-iej 
or  terrace,  including  the  valleys  of  the  numer-j 
ous  eoultk's^  or  creeks,  that  flow  into  it  as  fai 
as  the  same  level  would  extend,  could  be  ade- 
quately irrigated,  this  area  would  Airuish  an 
agricultural  basis,  sufflcieut,    with    the   grcal 
stock-raising  region  that  lies  back    of  it. 
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guarttDt««  the  ultimate  seUlement  of  the  eonn- 
i/y  to  iii»v  requiml  <|pgr('c  or  density,  1  speak 
of  the  valleys  of  these  rivers,  bocnasp  il  is  along 
IhiCse  that  railroads  are  either  already  oon- 
ftmcted,  or  arc  soon  to  ho  oonstrncted  ;  and 
also,  because,  whatever  may  Ik*  the  cane  else- 
wbcre,  a  large  part  of  these  valleys  far  above 
Xhe  dood-Hne  is  alluvial  in  character,  and  highly 
frrlile. 

Now,  in  comparing  this  region  once  more 
witli  that  of  the  Upper  IMatle,  whcllier  with  the 
MiQth  fork  in  C'olorado,  or  with  the  riorth  fork  in 
Wyoming,  one  great  distinguishing  fact  of  the 
utmost  importanoe  pr*»8cnts  itself.  This  fact 
is,  lliai  while,  if  every  drop  of  the  water  that 
tomfi  ill  the  IMatte  and  its  tributaries  could  be 
11  the  land*  it  would  only  irrigate  a 
yu  of  ita  own  valley,  we  have  in  the 
tjri  and  Yellowstone,  even  in  August,  a 
umc  of  water  large  enough,  if  economically 
hp{>)ie<1  tn  this  object,  to  convert  the  whole  of 
xine  arable  land  lying  adjacent  to  them  into  a 
rich  agricultural  region. 

\r.,;,.r   I'owell  and  his  able  assistanta  have 
cti  Iculated  the  relation  of  water-supply 

Xu  in  :^.ii  'i»*  territory  ;  and  they  come  to  the  con- 
clusion that  in  Utah  a  tlow  of  one  cubic  foot 
per  second  will  irrigate  one  hundred  acres  of 
laihl.  If  this  should  prove  a  low  estimate  for 
Utah,  where  evaporation  is  bo  rapid  that  it 
dries  up  large  rivers  almost  in  their  course, 
it  wonid  certaiuly  t>c  ample  in  the  region  of 
CbSnook  winds. 

The  volume  of  water  carried  by  the  Upper 
Miaaouri  and  Yellowstone  for  that  part  of  their 
COQtne  of  which  we  are  speaking  has  not  been 
dcfioltely  ascertained.    The  average  annual  dis- 
charge of  the  Missouri  Uiver  at  its  mouth  was 
dHrnnin^  by  Hnmphreys  and  Abbott  at  120,- 
OOO  cubic  feet   per  second.     A  measurement 
was  ODC«  taken  at  the  source  of  the  Upper 
SfiMOuri.  i.e.,  at  Three  Forks,  at  a  time  when 
tbe  river  was  found  to  bo  fonr  feet  below  high 
Vater.  and  right  inches  above  low  water,  wheu 
Ukc  volume  was  found  to  be  8,o41  cubic  feet 
per  second.      Between  these    two   great   ex- 
Ucinea  we  arc  coraprlled  to  estimate  for  our 
preacDl  parp>osc8.     Terhaps  50,000  cubic  feet 
p^rifcoond  would  not  be  an  excosnivo  estimate 
fop  tiif.  I  ..Jiimeof  the  Missouri  below  the  mouth 
oT  w!*ionc ;  or,  assuming,  as  is  claimed, 

fciirr ......  ,^lume  for  each  branch,  'i^j^OOO  feet 

each  for  the  two  river*  above  their  junction. 
The  calculation  should  not  be  based  upon  low 
water,  n1uc<?  little  use  can  be  made  of  water  in 
i>!       '  or,  whcji  the  rivers  arc  low- 

and  June,  when  the  water 

lUn  bigi*i  tbiit  irrigation  is  chiefly  required. 


Each  of  these  rivers,  could  all  their  water  be 
utilized,  would  irrigate,  at  the  above  estimate, 
'2,500,000  acres,  or  nearly  4.000  square  miles. 
This  avci-agc  would  hold  for  i>oints  higher  up  ; 
since  tbe  supply  of  iliese  streams  from  their 
tributaries  scarcely  exceeds  the  evaporation, 
and  the  Missouri  is  not  nmch  lai'ger  at  Fort 
Union  than  at  Fort  Benton.  The  distance 
between  these  points,  b}"  the  windings  of  U»o 
river,  is  GG!)  miles.  If  tbe  valley  of  this  river 
could  be  irrigated  to  a  width,  on  au  average,  of 
two  miles,  this  would  make,  at  the  most,  less 
than  1 ,400  square  miles  of  surface.  This,  how- 
ever, would  be  reduced  in  many  ways.  The 
smaller  curves  would  be  straightened.  Much, 
of  the  way  the  valley  is  narrow,  and  for  long 
stretches,  e8|)ecially  in  the  np|)er  portion,  it  is 
reduced  to  u  mere  canon  :  l,t»00  square  miles, 
or  G40,000  acres,  wouM  bt*  a  large  estimate 
for  this  portion  of  the  Upi:)er  Missouri,  which 
certainly  would  not  require  more  than  half  of 
the  available  water.  The  same  would  be  true 
of  the  Yellowstone  ;  and  thus,  after  thoroughly 
irrig.ating  their  own  valleys,  these  gixat  rivers 
might,  should  this  be  found  practicable,  furnish 
large  quantities  of  water,  to  be  conducteti  from 
points  near  their  elevated  sources  to  other  out- 
lying fertile  tracts,  which  would  also  become 
the  centres  of  a  wide-spread  and  thrifty  popula- 
tion. 

To  this  scheme,  I  atn  aware,  many  minor 
objeelious  may  be  raised,  such  as  the  ilestruc- 
tion  of  navigation,  about  which  there  would  be 
ditfereuees  of  opinion,  but  especially  respecting 
the  method  by  which  it  could  be  put  into  prac- 
tice. This  latter  question,  neglecting  all  de- 
tails, we  may  now  briefly  consider  in  its  most 
general  aspects. 

It  is  in  the  nature  of  tilings,  that  the  settlers 
themselves  of  the  districts  in  question  win 
never  carri'  out  this  extensive  system  of  irri- 
gation. To  be  made  a  practical  success,  it 
would  require  an  immense  outlay  of  capital- 
The  few  wl»o  will  go  there,  knowing  that  no 
such  system  exists,  could  never  afford  to  in- 
augurate it.  The  effect  of  its  not  being  done 
must  be  to  prevent  its  ever  being  done :  there- 
fore, under  the  ordinar}'  laws  of  supply  and 
demand,  it  can  never  be  accomplished  ;  yet  no 
one  in  this  age  of  great  engineering  enterprises 
will  deny  the  physical  possibility  of  such  a 
scheme.  Scarcely  any  one,  probably,  could 
I>e  found  to  question  its  importance.  It  must 
be  clear  to  all.  that,  if  the  means  of  readily 
irrigating  these  lands  existed,  that  country 
would  be  rapidly  filled  up  by  a  thriving  agri- 
cultural |>opuIation,  which  would  bring  alV*r 
it  its  customary  train  of  civilizing  agencies. 
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And  the  politicnl-economist  knows  thnt  tliis 
means  increase  of  national  wealth,  while  the 
statesman  sees  in  it  enhanced  national  stability 
and  power.  Yet»  l»y  the  natural  methorl  on 
which  civilization  advances,  the  conditions  to 
this  much-needed  settlement  c-an  never  be 
BGCurod. 

NotwithRlanding  this,  I  believe  lliia  end  will 
yet  bo  reached.  The  humiui  race  is  rapidly 
outgrowing  the  natural  or  genetic  methoil. 
There  is  another  methodt  floarcely  a^  yet  rec- 
ognized by  tlie  political-economists,  but  which 
is  being  more  and  more  resorted  to  by  enlight- 
ened men  for  overcoming  such  great  physical 
obstacles  to  the  attainment  or  clearly-perceived 
advantages.  This  is  the  method  of  foresight, 
or  calculation.  Individuals  employ  it  for  the 
attainment  of  both  private  and  public  ends. 
Capitalists  combine,  and  lead  civilization  into 
regions  it  would  otherwise  never  have  pruc- 
Irated.  It  is  very  probable  that  a  gigantic 
irrigating  company  will  some  time  be  formed, 
which  will,  by  degrees,  accomplish  more  or 
less  satisfactorily  the  desired  object.  But,  in 
such  case,  great  evils  are  likely  to  result,  —  evils 
analogous  to  those  that  have  arisen  from  per- 
mitting great  corporations  to  construct  much- 
needed  transcontinental  lines  of  railway.  An 
immense  irrigation  mono[K)Iy  would  inevitably 
grow  up,  which  would  largely  neutralize  the 
benefits  deriveii  from  the  project.  Settlement 
-would  be  impeded  by  excessive  water-rates; 
and  endless  litigation,  and  conflicting  legal 
decisions,  would  constantly'  deter  population, 
and  jeopardize  industry. 

A  far  better  plan  would  undoubletJly  be  atate 
action.  If  the  territory  of  Montana  |>osscsscd 
the  means  to  undertake  such  a  scheme,  it  could 
scarcely  fail  to  prove  highly  rctnnncrativc  at 
the  end  of  a  certain  period.  But  here  some 
such  an  obstacle  exists  us  in  the  ease  of  mere 
siJontaneous  settlement.  Not  until  those  tracts 
are  already  well- peopled  will  the  territory  [jos- 
sess  the  means  of  inducing  settlement ;  and  we 
have  again  a  '  vicious  circle/  which  enda  whore 
it  begins. 

The  only  unobjectionable  jjlan,  as  it  seems  to 
me.  is  notional  action.  The  nation  is  the  lar- 
gest of  all  capitalists,  nnd,  nt  the  same  time, 
has  no  tendencies  towards  monopoly.  If  we 
could  obtain  the  same  degree  of  collective  fore- 
sight in  the  general  government  as  exists  in 
the  nveriigc  capitalist,  nothing  could  be  easier 
than  for  the  United  States,  acting  as  a  cori>o- 
ration  thnt  seeks  only  its  own  interest,  not  only 
to  secure  the  particular  end  of  which  wc  .ire 
now  speaking,  but  to  develop  its  own  resovircee, 
and  increase  its  wealth  and  prosperity  in  i»um- 


berless  other  directions,  by  the  ordinnnr  exer- 
cise of  such  foresight. 

'I'he  present  case  seems  to  be  one  in  which 
the  nation  has  n  special  interest,  rendering  )t 
peculiarly  fitting  that  it  should  extend  its  aid. 
It  is  of  the  utmost  iraimrtance  as  a  matter  of 
national  security,  and  of  immunity  from  dan- 
gers which  no  statesman  can  foresee,  that  tlu? 
rapidiy-growiug  west,  with  its  peculiar  interests. 
be  cemented  as  spec<lily  and  lirmty  as  possitile 
to  the  east ;  and  nothing  can  so  etfectunliy 
secure  tlus  end  as  to  make  the  iwpulation  of 
the  entire  Union  an  unbroken  phalanx  from 
the  Atlantic  to  the  Pacitlc. 

Lesteii  F.  Wariv 


LAWsriTS  AGAIXST   GRUBS    AND 
GUASSUOf'PERS. 

EvERVBonv  knows  that  iiil^raliuns  of  gras8hci{>- 
pf»rs  wen;  a  hard  plapue  lu  biblical  times  and  *«^d 
before  them.  Ever  since  those  remote  cenimies  iltts 
plague  has  not  ceased  to  disturb  mankind,  a£coin]>a- 
nled  or  followed  by  failure  of  crops,  by  fauniue  And 
peatllence.  Wherever  these  hideous  guesis  arrtvwl. 
(he  mo^t  pcresittent  war  ho*,  been  waped  a^intt  thenu 
but  It  ha^  always  ended  with  the  doft'af  of  mankiud. 
The  con6e<piencea  were  the  same  a9  in  all  otlier  d^ 
feale  In  tho'te  remote  times.  When  mpn  w^n?  bcl|>- 
less,  the  Interventlou  of  the  law  or  the  inlcrvtulion 
of  God  waft  called  upon  to  interfere,  and  to  >toptb« 
ravaging  intruders.  The  reasoning  of  the  people  was 
Indeed  rational,  considerlns  the  low  h\Mt*y  of  <rn1tur« 
and  education.      The  ofliirers  and  repi  •  uf 

the  law,  as  well  aa  the  clergy,  the  natui  t^pi 

between  the  people  and  God,  were  obliged  in  kiibrult 
to  the  wishes  of  the  helpless  and  thereforv  unruly 
people.  It  t»  to  be  BUp[x>sed  that  both  acted  lu  good 
faith;  nevertheless,  we  find  Bomelimes  Indicatioiia  of 
H  more  advanced  intelligence,  and  it  Is  evident  thai 
they  have  then  submitted  only  because  resisunce  w&i 
Impossible.  As  such  proceedings  would  have  l»ec-ii 
too  ridiculous  and  uselesH  if  not  done  in  a  seemingly 
lawful  and  imimslng  form,  we  find  that  by  and  by 
the  development  of  laws  against  obnoxious  creature* 
In  the  middle  ages  was  perfected.  A  defender  wa> 
given  lo  ilic  niiscrtiont,  as  tt  was  deemed  lAvrful  that 
he  could  not  be  judged  and  condemned  without  being 
heard  and  defended.  According  to  the  opiiiiou  of 
tlie  old  jurists,  even  to  the  devil  a  defender  cannot 
bu  denied  :  therefore  we  find  a  number  of  curfotis 
law  caaea  reported  In  those  tinier.  I»  the  south  of 
Fmnce.  a  pi|^  which  had  kiUud  a  child  was  con- 
demned and  hanged,  ^^me  thieves  were  hanged, 
together  with  their  docs;  and  the  Lex  Carolina  con- 
tains a  number  of  paragra]>hs.  not  very  flt  lo  be 
repeated,  which  Imposed  the  9cnt*»nce  of  deAtb  on 

animals.     Lawsnits   against  creature*   "* ,;...«  j„ 

men,  and  injuring  their  property,  an'  •  ted 

by  the  chroniclers,  sometimes  with  a  l<.;...,,.  r..^^  of 
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hcou-ir  Hriu&ltoppers  juid  grubs  were  the  most  fro- 
<1  U-rn. 

i  ...ijiteus  Chossanoeus,  a  juilsC  of  repute  in 

tike  oKI  litrrttory  of  Burgundy,  proposod  a  course  of 
procecfllRgi  proper  for  such  a  lawsuit,  and  Its  conse- 
qo^Qrtfft,  —  the  judgment  of  excoinniunicatioii.  He 
«»y.  ivV.rT  \\r\llet\  summonses  are  served,  and  after 
■  fed,  two  advocates  are  to  Ik?  chosen, 

—  .     'I'le,  the  other  for  the  grasshoppers. 

Tliff  ftru  begins  the  case  against  the  defendant,  and 
coft:lu<I«  Anally  that  the  grasshoppi-rs  should  l>e 
b'  other  advornte  ohjects,  ami  answem  that 

ti.  tinoi  be  issued  until  after  a  judgment  has 

twvn  rendered  that  the  ^as^hoppers  should  leave  the 
rcnintrr.  If  this  was  not  done  by  the  defemlnnt  In 
a  spoclikd  term  of  days,  the  ihunderuf  excomrauni- 
eaaton  was  to  be  thrown  on  the  defendant. 

A  later  jnrist,  Job  Ludolf  of  Sajtony,  a  man 
■itU  tUu  extraordinary  knovrledge  of  twcnty-firc  Ian- 
speaks  in  lom  at  some  length  against  the 
i)g«  Just  related.  lie  declares  himself  to  be 
by  the  lack  of  knowledge  of  the  law  of  ex- 
loiUcation  shown  by  Bartholomacus,  and  by  the 
vlt«ffabtc  arrangemcDt  of  tlie  process  as  proposed  Ijy 
him.  Apparrnliy  It  was  at  that  time  not  the  fashion 
of  MMlay among  lawyers  to  begin  aitb  the  slur  of  "a 
atigbt  difference  of  opinion,  as  emitted  by  my  honored 
frtead  on  tJie  other  side."  Ludolf  says,  when  the 
grf*»»f  ♦xcnmmuniciition  is  intended,  the  defi-miant 
has  to  L*e  summoned  before  the  court  iu  the  pre- 
•crlb*^  niaiiner  tlie  first,  the  second,  the  tJiird,  and 
fourth  time,  anil  then  has  to  be  brought  twfore 
court.  TliHn  comes  the  answer  of  the  defend- 
T~  I'^nland  the  principle  of  luw  must  lie 

gUef),  *  n.iv  appear  whether  the  controversy 

esmbt^  ilHtut  facts  or  law.    Itmustb« 

ilecMtd  ~'ies  are  needed,  and  on  whom 

barUtr-  vl  jiMti  lulls.  Other  parties  Interested  in 
eaae  ougbl  to  he  thought  of :  for  Instance,  tame 
wild  binls  should  be  heard,  because  they  are  in 
if«r  of  liehig  deprived  Instantaneously  of  their 
kvnrite  food;  the  Acridophagl  (grasshopper-eating 
people)  sltoald  be  heard,  as  they  could  otherwise  talce 
«xc4ptU>n4,  and  move  the  nullity  of  tlie  case,  or  they 
eMUd  by  appeal  from  th«  judgment,  which  injures 
otiicr  partiett  and  U  therefore  unjust,  suspend  the 
rxrcntiaa  of  said  jud^ient.  Further,  it  would  be 
to  compel  grasshoppers  to  leave  and  to  go  to 
ring  territories;  and  ixrhapH  it  Mould  be  more 
point  to  allow  them  to  be  eaten  by  any  one 
vbo  llkca  theui.  llie  proceeding  proposeil  by  Ilar- 
lbvk>Btfweu»,  says  Ludolf,  could  never  be  proved  to 
■fTM  with  the  decree  of  the  Holy  S**e;  and  nothing 
Ukw  It  b  ti)  be  found  In  the  Pontificalc  Romanum. 
Thtf'O  U  a  threefold  excommunication.  —  the  minor, 
ij.^..  -L  .,  ..^.1  .t.,^  anathema  (which  is  the  end  of  all|, 
:  Fit's  body  is  given  over  to  Satan,  to 
.>r  the  day  of  the  la»>t  judgment.'* 
i«  that  lawsuits  in  those  days  have 
10  thoae  of  to-day,  —  niit  shorter, 
.ited,  except  that  nothing  Is  ro«ti- 
,  ...dieters  and  obligatory  fees. 
It  b  uoly  ri^t  to  state  that  Ludolf  concludes  with 


the  following  words  :  '  But  of  what  use  is  all  this 
against  disgu.sting  beasts  ? '  It  Is  pralsewurll)y,  that, 
among  the  twcnty-fivo  languages  known  by  him,  he 
chose  just  tlie  one  kimwn  by  everybody  lo  express 
feelings  whidi  could  easily  have  been  followed  by 
more  than  dangerous  consctiucDces  In  those  dark 
tiroes. 

In  1479  appeared  in  the  canton  of  Brme,  Swii- 
xerland,  an  enormous  number  of  gnibs;  and  it  was 
feared  that  the  whole  crop  would  l>e  destroyed:  there- 
fore the  council  of  the  commonwealth  sent  a  deputa- 
tion to  the  Archbishop  of  Lausanne,  with  the  petition 
to  banish  the  obnoxious  creatures  from  the  canton. 
Of  course,  it  is  not  stated  that  the  neighboring  can- 
tons had  agreed  lo  receive  the  grubs,  but  the  arch- 
bishop seems  not  to  have  considered  the  incongruity 
of  said  petition.  Qc  gave  an  affirmative  answer,  and 
authorized  the  priest  at  Berne  to  impose  the  banish- 
ment of  the  grubs,  providing  for  strict  observaoce  of 
the  customs  and  laws.  After  a  prayer,  an  advocate 
for  the  people  was  chosen.  He  notifieil  the  court  of 
his  ^pointmcnt,  and  proposed  the  citation  of  the 
grubs.  On  a  certain  day  some  of  the  grubs  were 
brought  before  the  court,  and  their  advocate  chosen- 
Tlie  priest,  followed  by  a  large  crowd  of  pious  people 
in  a  solemn  procession,  went  tu  the  cemetery,  to  the 
Helds,  to  the  vineyards,  and  to  the  lianksof  the  river, 
to  serve  the  summons  on  the  defendant.  He  deliv- 
ered the  following,  at  that  time  probably  courteous, 
address  as  warning  and  as  citation  to  the  felons:  — 

'*ye  hideous  and  degraded  creatures,  ye  grubs t 
There  was  nothing  like  yo  in  Uie  aric  of  Noah.  By 
orders  of  n»y  august  superior,  the  archbishop  of  Lau- 
sanne, and  in  obedience  to  the  holy  church,  I  com- 
mand yc  all  and  everyone  to  disappear,  during  the 
next  six  clays,  from  every  place  where  food  grows  for 
man  or  beast.  If  not  obedient,  I  enjoin  ye  to  appear 
on  the  sixth  day,  at  one  o'clock,  afternoon,  at  WUlls- 
burg,  before  the  Archbishop  of  Lau^anne." 

As  some  righteous  people  objected  because  the  cita- 
tion was  not  exactly  made  in  the  manner  provided 
by  law,  tlie  case  was  postponed,  and,  after  a  lawful 
citation,  another  day  was  named.  Then  the  process 
began.  The  advocate  chosen  for  the  defendant  waa 
Jean  Perrodet,  a  well-known  di>gmatical  and  obsti- 
nate disputant.  Perhaps  it  wili  appear  somewhat 
dout<tful  if  the  nomination  of  this  advocate  fulfilled 
exactly  the  demands  of  tlie  law  and  custom  of  the 
time,  as  It  Is  slated  that  Mr.  Perrodet  died  a  short 
time  before  his  nomination.  Nevertheless,  the  case 
and  the  complaint  were  read ;  and,  as  no  defender  ap- 
I»cared,  the  jmlgmeut  was  given  for  the  plaintiff. 

"We,  Benediclus  of  Monferrand.  Archbishop  of 
Lausanne,  condemn  and  excommunicate  Yc  obnox- 
ious worms  and  grubs,  that  nothing  shall  !»?  left  of 
Te,  except  such  parts  as  can  be  useful  to  man.'* 

The  government  ordered  its  officers  to  report  the 
consequences  of  the  excommunication;  but  the  saucy 
chronicler  says  "  that  no  success  had  been  obtained 
—  probably  on  account  of  the  sins  of  the  people." 
In  the  year  i:).^*^  immense  swarms  of  grasshoppers 
came  from  Tarlary  to  Hungary  and  Austria,  and  ar- 
rived the  day  of  bt.  Bartholomew  at  Boxen,  South 


FIG.    ].— IJOTTOi    M     OF    THK    SKA    AT     A     DEITH    OP    TWELVE    V 
OOELKN'JKft  *.     TKtt   (MOI'SKA),  IN   THK  Ult.i.VOHKej  «»K    WUICH 
^Sl>  BV  dlCf     C^KOUH  ePONOKS  ATTACUEU  TO  CORALS 
Vase  (ClION^   >JiOCLADIA). 
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-«|  upventoen  days,   from 

--ii'i»[>tTs  came  down  aod 

'  -Miies  excepteil.      Til©  swarms 

lie  sun  could  not  be  seen,  and 

the  shores  of  ihe  Me<Iiteprane- 

ft  nd  ihv  yctungones  hutclied  from 

Uj*«'  :  Therefore  ft  process  was  boguii 

■gEic-  ^:  i-stioppera  were  condemned 

■"  '  .  lUcl  i»y  Mill  priest  of  Kaltem.     The 

I  luncd  as  foUows :  ~ 

L>en  arc  obnoxiou.1  to  theconntryftnd 

I  resolved  by  tl»e  court  that  the  priest 

f  ...  .i*-«  biiniing  from  the  puJpit,  coudemn 

le  name  of  God,  of  his  Son,  and  of  the 

.r  process   was    begun   In   the  year  1516 

«^ -UirpilUw  in  Troves,  France. 

H.  A.  Hagut. 


'HE  LOWER  FORMS  OF  LIFE  DREDGED 
BY  THE  TALISMAN.^ 

'  vit^rAlty  known  as  sea-anemones,  at- 
.    hoth  by   the   beauty  of  their  forms 
Ibelr  bright  auU  varied  colors.     They  are 
iited   iu  thv 
tt  vaiers,  and 
iona»    gath- 
rttis  »t 
lousaod 
to    ffvtt    thousand 
mHTwa    pciMOss    a 
color   fti   bmuitful 
a«  tliai  o^  (be  nbore 
■pBclfla. 


La  aL.. 

depCb  uX  iKeuly- 
ftv«  biu»4n>d  me- 
xrtM.  XAdre|»re 
linmeliwi  ^voeraUy 
cevarv  Ur^e  'iii- 
irlMA,  aitil  often  the 
eorde  of  irMwU 
iragfiiif  Ml  bot- 
tuna  to  habited  by 
l>t^|»«lta  w«r«  torn 

r  '  SollU- 

.  "r««  an.' 


rn  a  liotli 


( Kram  iScicnc*!  e/  naftirv.) 


illy  affect  muddy  bottoms; 
varied  forms,  some  reseni- 
aud  still  others  baring  the 


of  alcyouarlans,  a  special  group  of 

uj   at  con  Hid  arable  depths.     At  the 

m;^  !idi  th«  iiumo  species  of  coral  which 

Ij  |yt  Ueditermui^ui,  and   Is  of  so  great 

■  AWi^F^  fnmt  tli«  Freticb  of  II.  PiLauL  (n   Vt  Xatm-t. 
fw  ymUxi*  MiUf«t  M<  S(Un(*»  No*.  «3,  M,  71,  bdcI  TS. 


commorcia]  value,  wns  found  at  a  depth  of  a  hun- 
dred metres.  Betwci^n  fi\e  hundred  and  iiix  hundred 
metres  there  was  found  an  iaieresiing  alcyonarian. 
Coralllopsis  Perierl,  which  much  resembled  Daua't- 
-|7oimllIum  secundum  of  the  Fiji  Islands,  Isis  and 
Mopseos  (see  fig.  1),  with  slender  rods  formed  uf  a 
series  of  calcareous  cylinders  supporting  flower-like 
pi>ly|)S  with  eight  hi-pinnaied  tentacles,  were  taken 
at  twenty-five  hundred  metres.  Other  forms,  with 
gorgons,  having  a  homy  axis  with  metallic  reflections 
like  gold,  people  with  their  graceful  forms  the  abysses 
of  tlie  ocean. 

The  sponges  form  one  of  the  most  interesting  parts 
of  the  Talisman  collection.  One  generally  Lhinks  of 
these  us  always  posses<iing  tlie  characteristics  of  our 
commercial  sponges.  When  one  sees  their  wonderfid 
tissues,  furmed  of  needles  interwoven  with  glistering 
irhite  rock-crystal,  one  is  impressed,  first  with  sur- 
prise, and  then  with  admiratiuu.  Sponges  are  dis- 
tributed from  the  coast  to  the  greatest  depths  explored 
(Ave  thousand  and  five  metres).  Tiie  littoral  or  shal- 
low-water forms  have  a  horny  or  calcareous  skeleton, 
if^e  those  living  at  great  depths  have  a  skeleton 
formed  of  siliceous  spicules,  sometimes  free^  some- 
times joined  into  a  network.  The  most  remarkable 
Biltceoua  sponge:*  are  Uoltenla,  shaped  like  a  bird's 

nest,  having  at  the 
circumference,  or 
else  only  at  the 
base,  a  long  cheve- 
lur^  of  siliceous 
threads,  enabling  It 
to  anchor  to  the 
bottom;  Euplectel- 
ias,  having  the  form 
of  a  long  treilised 
horn;  and  Uyalo- 
nema  and  C-hondro- 
chladia  (see  fig.  1), 
which  thrust  into 
the  mire  a  strong 
twisted  fringe  of 
long  spicules,  re- 
sembling spun 
glass.  Among  the 
siliceous  sponges, 
in  which  the  spic- 
ules form  a  kind  of 
network,  Aphrocal- 
llstes  is  most  re- 
markable, a  speci- 
men of  which  is 
represented  in  the 
plate.  In  this  sponge  the  neeilles  form  hexagonal 
mashes*  Prolongations  tike  glove-fingers,  more  or 
less  distorted,  detach  themselves  from  the  central 
part;  and  some  of  them,  un  comhig  In  contact  with 
solid  bodies,  ur  rocks,  or  corals,  attach  themselves 
very  closely.  The  upper  jmrlion  uf  the  spouge  (see 
fig.  1)  U  closed  by  an  elegantly  fonned  siliceous  bas- 
ket-work. As  the  colony  iiici-eases,  sev.Tal  of  these 
trellises  are  formed. 
The  last  animals  to  be  mentioned,  the  Protozoa, 


172 


SCIENCE, 


[You.  IV.,  No.  as. 


are  (he  niosl  degmded  in  oi^aniuitiiin,  and  uibablt 
the  iKiltoms  of  all  depths.  Foraminifera  are  80  plenty 
at  aome  points,  that  Mr.  i^chluiulwrger  bu  couutcd 


Fia.  S.^TiiEiuioHETnto  cirBTXft.  and  cooRiaraNDUfo 

UBrTBB   or   THI   OCKAK-&KU. 


more  than  a  hundred  thousand  of  them  In  a  cnblo 
centimetre  of  mire.  They  iive  at  the  bottom  of  llie 
ocean,  and  uot,  as  formerly  supposed,  at  the  surface; 
and  the  accumulations  from  their  teste  (see  fig.  2) 


lu  18(t$,  during  a  cruise  of  ilie  Porcupine.  Mr. 
Carpentor  and  Sir  Wyvillo  Thomson  discovered, 
among  the  particles  of  lime  brought  up  by  the  dredge, 
a  sort  of  jelly  which  made  very  slow  morcmeuta. 
Within  It  were  calcareous  coqiuscles  of  peculiar 
shape,  whicli  some  naturalists  thought  to  be  tlie  prod- 
ucts of  the  protoplasm  itself,  vhile  others  thought 
It  the  dt'^rfs  of  calcareous  algae,  Hnxley  c.illed  II 
Bathybius  Haeclceli.  This  dipcorwry  caused  a  grcM 
sensation;  and  it  was  qnestioned  whether  this  living 
slime  did  not  at  certain  periods  undergo  evoln- 
tlon,  and  then  giro  rise  to  new  creaturee  WyrUle 
Thomson  could  not  find  Bathybius.  and  it  was  dis- 
covered that  previous  observers  hail  been  deceived 
by  a  chemical  reaction.  The  supposed  Monera  was 
nothing  more  than  a  simple  gelatinous  precipitate 
of  sulphate  of  lime,  as  It  forms  when  concentrated 
alcohol  is  turned  into  sea-water.  The  mode  of  pres- 
ervation of  the  lime  had  created  Bolhybius. 

Here  the  general  description  of  the  results  of  ibe 
cruise  of  the  Talisman  is  brought  to  a  close.  Yet  I 
have  thought  It  would  be  Intcrt^sting  to  show  the 
result  of  our  rt>searches  on  tem]>craturcs  at  great 
depths;  and  I  have  drawn  two  curves  (fig,  3),  the 
uppt'r  showing  the  thermometric  records,  the  lower 
the  corresponding  depths.  On  examination  it  will 
be  noticed  that  they  do  not  always  agr*e.  Thus  the 
lowest  temperature  we  found  was  at  '<i.4*i-  miitres, 
while  it  was  a  little  higher  at  &,OCK)  and  0,000  metres. 
Frum  this  the  importance  of  deep  currents,  and  the 
port  they  play  In  the  distribution  of  lifctn  theocofto* 
may  be  judged. 

Another  curve  {fig.  4),  drawn  by  Mr,  Mitne- 
Edwards,  shows  the  profile  of  the  bottom  of  the  sm 
between  the  Cape  Verde  I&lanils  and  the  Aiotm,  oo 
the  one  hand,  and  between  these  islands  and  France, 
on  the  other.  Our  relief  differs  considerably  from 
that  indicated  on  the  German  cliarts  recentlj  paV 
lished  (see  dotted  line). 


KOREAN  CURIOS. 


fftANCt 
R(Kh«r»tl 


Flo.  -i.  —  PaoriLB  or  tub  ocoak-bottox  TuvxasEn  &t  tox  Tausiux. 


make  what  is  termed  the  '  GlobiKerina  ooze,*  and  wiU 
form,  in  the  course  of  tim<^,  beds  like  those  of  certain 
geological  horizons  of  the  tertiary  of  £urope. 


Pos5rai.v  the  most  curious  things  in  the  po»es«Ion 
of  the  Korean  embassy,  which  recently  visited  the 
United  Slates,  were  two  thumb-rings  (fig.  I),  worn 
by  the  Trince  Min  Yong  Ik  one  at  a  time,  and  usually 
on  tlie  thumb  of  the  right  hand,  apparently  ratlier 
more  as  an  object  to  play  with  lliao 
OS  an  ornament. 

One   of    them,   supposed    by   the 
prince  tu  be  jade,  was  found,  on  en* 
amiuatiun,  to  be  serpeutinr;   hard- 
ness 14.5,  and  specltir  gravity  2.02. 
It  was'white  in  color,  with  an   oily 
lustre,  and  had  on  it  a  number  of 
small  brown  staiuings  resembling  on 
oxidation  of  irf)n.     In  the  centre  of 
each  spot,  apparently  forming  a  nu- 
cleus, was  a  small,  dendritic,  mo9»- 
like  marking.     This  ring  measured  S4  mllUmeLrea 
across  the  opening,^the  width  of  the  opening  bell 
mUlimctres.     Its  length  was  28.5  milUmetres. 
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ground   off    quite  hlturp,   liiul   the  utber 
Oae  of  the  rings  was  uollced  to  be  slightly 
4aBeo«d  on  one  Aide. 


i-io.  1. 


The  vpectad«s  worn  by  the  embassy  (flg.  2)  were 
oniioos  as  regardB  form  and  sue.    They  were 
of  trmniparentt  colorless,  and  smoky  quartz,  aud 
m  worn  mor«  to  rest  the  ejea  than  as  aids  to  sight. 


The  prince  described  some  crj'slals  whldi  must 
be  the  most  remarkable  yet  known  for  quartz,  if  there 
is  no  error  in  his  statements.  They  were  described 
as  hcxftgona)  in  fonn,  and  iu  iengdi  six  times  tlie 
IieiglU  of  a  man,  while  over  one  foot  across.  After 
being  shown  a  sketch  of  stalacUtog,  tlie.  prince  made 
a  drawing  of  the  crystals  which  showed  the  distinct 
terminal  planes  of  quart?.;  and  he  infti^ttcd  that  tliey 
were  not  the  same  as  tlie  stalactites.  They  were 
described  as  red  and  while  in  color.  It  is  barely  pos- 
sible from  their  form,  that  they  are  crystals  of  trap; 
but  from  their  color  and  terminations  It  would  Bet*m 
otherwise.  They  are  fuund  ri^iug  from  the  water  at 
Ohoong  Sokh  Chung,  Kong  Won  Do,  Tsing  Chun 
couuty,  a  province  ou  the  east  coast  of  Korea. 

George  F.  Eu>-z. 
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pair,  with  glasses  of  smoky  quartz,  was  very 
curhyoaty  marked,  or  rather  streaked,  showing  the 
tvltittltig  of  the  crystal;  and  this  feature  was  com- 
mmtrt!  npon  by  them  as  a  desirable  one.  The  mate- 
ria) nt  the  glasses  is  obtained  from  Kyeui»g  Ju,  in  the 
•f»^  "'1  part  of  the  province,  and  is  manufac- 

Ui  irteen  spect-icle-makers  of  note;  there 

beitig  ai»i>,  Ln  aildition  to  these,  a  number  of  inferior 
worknx^n.     The  frames  are  made  of  horn,  measuring 
ftt*  lucbn  and  a  half  in  length,  and  two 
laebcs  to  width  across  the  gla>se8. 

Tba  Hinber  treads  which  they  wear  (fig. 
3)  we  all  imported  from   Europe,  and  a 
r»  longi  rounded  one  was  used  as  a 


A  cnrious  button  (fig.  4)  is  also  used  by 
thesn,  U  ts  worn  on  each  side  of  the 
b#Ad.  behind  the  ears,  sewed  to  a  velvet 
hftnd;  and  a  string  attached  to  the  bat 


Fio.  ». 


-  !  the  button  to  hold  the  hat 

Wlien  made  of  gold,  they  denote  the 
•St  rank,  and  are  worn  only  by  the  prince. 

Kore«4i  woman  wears  two  rings,  always 
Ir  Mmllar  In  every  respect,  .and  as  a  rule  pct^ 
It  plain  These  are  half  ova]  in  form,  and  are 
either  of  gold,  silver,  amber,  or  corah  The 
until  recently,  has  been  brought  from  China, 
nust  have  been  cut  from 
vary  Urge  branches  of  this  ma- 
terial. 

Tb«7  themsel  ves  aay  t])at 
(beU  ladlM  are  the  best,  or 
rmther  the  most  eialwrately, 
dretaed   women   in  the  world.  Vta.  4. 

In    cionAnnatlon    of    this,   the 
fwliKY  (pfcvw  as  hl«   rvason   for  leaving  hi«   wife  at 
bocn*,  thai  ber  clotliei  would  nut  have  stood  the  wear 
of  the  jmxmejr. 


M 


John*  Hopkins  univerjtilg  Hud'tes  in  historical  and  po^ 
(itieal  science.  Hrrbkut  B.  Adams,  editor. 
Vol.  i.  Local  institutions.  Baltimore,  Univer- 
xittf,  1883.     [470]  p.     »°, 

The  Grst  volume  of  the  Johns  Hopkius  uni- 
versity "  Studies  in  historical  and  political 
science'  for  the  year  1883  is  devoted  to  the 
Hiibjfct  of  American  institutionn  of  locul  self- 
government,  —  a  subject  which  has  heretofore 
been  greatly  neglected,  or,  at  any  mle,  treated 
in  only  a  fragmentary  and  irregular  manner. 
The  present  is  the  &rM  attempt  made  to  in- 
vestigate it  comprehensively  and  systemat- 
ically ;  not  exhaustively,  by  any  means,  or 
with  any  pretence  to  completeness,  even  of 
outline.  Certainly,  no  person  would  look,  in 
a  year  of  independent  studies,  for  any  thing 
more  than  a  commencement  of  so  large  a  work. 
As  the  second  year's  Issue  does  not  propose 
to  continue  the  same  line  of  investigation,  it 
seems  fitting  to  examine  the  results  of  last 
year's  labors,  and  determine  what  they  have 
accomplished,  and  what  they  leave  to  be  ac- 
complished. 

The  studies  before  us  embrace  a  wide  range 
and  variety  of  subject,  including  no  fewer 
st.nles  than  Massachusetts,  Connecliciit,  Penn- 
sylvania, Maryland,  South  Carolina,  Michigan, 
and  Illinois,  —  states  far  enough  apart,  one 
would  think,  in  origin  and  character,  to  include 
eviiry  phttse  of  American  municipal  life.  Nut- 
withstanding  the  admirable  judgment,  how- 
ever, with  which  the  subjects  have  been 
selected,  it  will  be  seen  at  a  glance  that  there 
arc  vital  omissions.  New  York,  which  has 
afTorded  the  model  for  municipal  government 
for  almost  the  entire  north-west,  and  which 
has  some  traces  of  the  Dutch  system  stUl  left ; 
Virginia,  the  ruling  state  of  tlie  south,  and 


-■"-"^ 


174 


SCIENCE. 


[Vou  IV.,  Ko.  81 


representing  the  cavalier  instincts  of  Knglish 
royalists  ;  the  aurvivals  of  FixMich  institutions 
in  Louisiana,  ami  of  Spanish  farther  west  and 
in  Floritla, — Ihostj,  at  least,  must  come  into  a 
coiniibti!  scheme  ;  and  those  of  New  York  will 
probably  be  found  the  most  imiwrtaul  of  all, 
so  far  as  the  genesis  of  American  local  insti- 
tutions is  concerned. 

The  principal  line  of  investigation  in  this 
gronp  of  studies  has  been  conducted  by  Prof. 
H.  B.  Adams,  the  editor  of  the  scries^  and  has 
been  devoted  to  showing  the  organic  connec- 
tion between  the  town  institutions  of  New 
England  and  the  corresponding  institutions  of 
Old  England.  No  less  than  five  papers  are 
devoted  to  this  end,  —  No,  2,  *  The  Germanic 
origin    of   New-England    towns ; '      No.     4, 

*  Saxon    tithing-men    in    America; '    No.    8, 

*  Norman  constables  in  America ; '  and  Nos. 
9  and  10,  *■  Village  communities  of  Cap« 
Anne  and  Salem.'  These  five  papers  contain 
a  very  interesting  account  of  the  corporate 
features,  and  the  most  primitive  magistracies 
of  the  New-England  towns. 

The  cor|>orate  quality,  the  continuity  of  ex- 
istence, the  identity  of  organization  and  of 
magistrates,  —  all  these  points  are  well  brought 
out  in  these  papers ;  but  the  moat  important 
feature  of  the  New-England  town-system  re- 
mains yet  to  be  exi)laiued, — the  town-meet- 
ing, which  John  Adams  placed  with  good  right 
as  one  of  the  four  corner-stones  of  New-Eng- 
land democracy. 

The  New-England  town-meeting  is  a  wholly 
unique  institution.  Tliere  have  been  popular 
assemblies  often  in  history* ;  but  the  New- 
England  town-meeting  dillcrs  from  all  these  by 
radical  and  fundamental  features.  Not  that  it 
possesbjcs  any  attribute  of  real  sovereignty,  or 
even  any  independent  original  action ;  it  is 
an  institution  of  wholly  subordinate  character, 
and  with  derived  i>owcrs,  as  is  shown  by  tlic 
fact  that  its  sphere  of  action  is  absolutely 
limited  by  the  specificationa  of  the  warrant. 
No  business  can  legally  come  before  the  meet- 
ing which  is  not  defluitely  stated  iu  this  in- 
strument. 

A  more  important  characteristic  —  that,  in- 
deed, in  which  it  differs  essentially  firom  every 
other  popular  assembly  —  is  what  we  may  c^ 
the  parliamentary  character  of  iU  procedure. 
Just  as  the  British  parliament,  i*cprescnting 
the  people  of  Great  Britain,  sits  iu  judgment 
upon  the  king  and  ministers,  who  hold  their 
places  by  its  will,  and  subjects  them  to  a  rigid 
accountability.  Just  so  the  people  of  the  New- 
England  towns,  assembled  in  March  meeting, 
8U|)er3ede  for  the  time  the  town  magistrates. 


For  that  day  the  selectraen  arc  private  citizens. 
The  first  business  of  the  meeting  is  *  to  choose 
a  moderator ; '  and  the  moderator  is  the  officer 
of  llio  meeting,  wholly  independent  of  the 
selectmen,  just  as  the  speaker  is  the  officer 
of  parUament,  wholly  Independent  of  king  and 
council.  The  town-meeting,  like  parliament, 
holds  the  strings  of  the  purse,  and  not  merely 
votes  taxes,  but  appropriates  them  to  definite 
objects  of  ex|>enditurc. 

This  is  a  feature  iKJCuliar  to  the  New-Eng- 
land popular  assembly :  it  is  not  EngUah.  it  is 
not  even  Teutonic^  The  English  court-Ieet 
and  folk-mole,  the  Frank  moZ,  as  well  as  the 
Athenian  ecdesia  and  the  Roman  comitia^  were 
presi<led  over  by  the  magistrate  who  sum- 
moned them  ;  and  the  same  istnie  of  the  town- 
meetings  in  most  other  partd  of  the  United 
States.  It  is  from  the  effective  responsibility 
thus  exercised  over  the  town-officers  by  the 
body  of  the  citizens,  that  the  peculiar  vitality 
and  democratic  character  of  the  New-England 
town-system,  noticed  by  De  TocquevUIe  and 
others,  are  derived.  The  origin  of  this  re- 
markable feature  seems  the  most  interesting 
and  important  question  in  the  history*  of  New- 
England  local  institutions. 

The  western  states  have,  as  a  rule,  modelled 
their  town-system  upon  that  of  New  York 
rather  than  of  New  England,  —  a  system  twtter 
in  many  respects,  but  differing  from  it  chielly 
iu  the  absence  of  the  towu-meeting.  It  fol- 
lows, as  was  remarked  before,  that  the  New- 
York  local  institutions  are  historically  the  most 
important  of  all,  and  that  the  most  important 
problem  to  be  solved  in  these  investigations  i« 
the  cause  of  this  divergence  in  institutions 
between  two  English  communities  in  the  same 
latitude,  and  separated  only  by  au  imaginary 
boundary-line.  Maine  and  New  Hamjishlre, 
proprietary  colonies,  fell  spontaneously  into 
the  system  that  prevailed  in  the  charter  colonies 
south  of  them ;  perhaps,  in  part,  for  the 
reason  that  they  were,  one  temporarily,  and  the 
other  for  a  much  longer  period,  annexed  to 
Massachusetts,  llow  did  it  come  al>out  that 
this  group  adopted  this  unique  system  of  self- 
government,  while  New  York,  their  noarest 
neighbor,  developed  so  different  a  system? 

This  question  finds  a  partial  answer  in  Hr. 
Gould's  paper  (No.  3)  u[>on  local  govern- 
ment in  Pennsylvania,  in  which  the  policy  of 
the  Duke  of  York  is  briefly  described.  This 
**  was  a  close  imitation  of  the  EugUsh  sj'stem : 
it  recognized  the  old  municipal  divisions  of 
ridings,  towns,  and  parishes."  It  is  just  at 
this  [x)int  that  wo  need  further  eUicidatioQ, 
Mr.  Gould's  theme  confining  him  to  the  special 
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forma  of  local  goverument  developed  under 
Ibe  proprietary  government  of  Pennsylvania. 
•  Tnwii?  nnd  parishes/  —  those  are  in  English 
It  '.  OS  a  rule,  identical ;  the  parish  bc- 

ii^:  flesiastical  organization  of  the  town- 

ship, as  the  manor  is  its  feudal  form.  Now, 
U  is  ft  signifloant  fact,  that  south  of  Mason  and 
Dixoa's  line  the  manor  was  the  form  adopted^ 
in  which  the  popular  assembly  was  the  court- 
leet.  One  of  the  most  interesting  and  valuable 
pttpera  of  the  whole  series  is  that  of  Mr. 
Johnsoa  (No.  7).  upon  old  Mar^'land  manors, 
with  the  records  of  a  court-Ieet  nnd  a  court- 
baroo :  which  records  ^'  are  the  first  of  their 
kind  l2iAt  have  >>een  utilized  by  students  of 
ManUud  history."  But  the  parish,  primarily 
ecclesiastical,  though  also  used  for  civil  pnr- 
poees,  existed  by  the  side  of  the  manor,  as 
sboirn  by  Mr.  Ingle»  in  his  paper  (No.  6)  on 
pftrifth  Institutions  of  Maryland,  and  by  Mr. 
Banuge,  in  his  paper  (No.  12)  on  local  gov- 
ernment in  South  Carolina.  The  parish,  In 
the  banning  regularly  conterminous  with  the 
town,  was  also  found  in  New  Kngland,  where 
the  Congregational  Church  was  established  by 
law,  as  the  Episcopal  was  in  Maryland  and 
South  Carolina. 

Now,  it  is  an  important  fact,  in  c*onaection 
with  this  inquiry,  that  it  was  just  in  the  period 
before  the  planting  of  the  English  colonies  in 
America,  probably  as  a  result  of  the  Reforma- 
tk>a,  that  the  parish  became  the  regular  organ 
of  local  self-government  En  England.  Its  ves- 
Xry  was  an  assembly  of  all  inhabitants  of  the 
parish,  not  for  church  concerns  alone,  but  for 
all  inatiera  of  public  interest,  thus  taking  the 
pUce  of  Ihe  old  court-leet,  or  })opular  court  of 
the  township.  It  is  probably  IVom  this  vestry 
that  the  New-England  town-meeting  was  de- 
rived, with  considerable  modifications  and 
eoJargeroent  of  powers.  It  was,  it  must  be 
Dotioed,  fully  as  ecclesiastical  In  character  as 
the  vestry,  none  but  church-members  being 
allowed  to  take  part  iuit;  and,  a  significant 
fact,  the  name  of  its  clccte^l  president,  ^  mod- 
erator,' appears  to  have  l>een  taken  from  the 
uaage  of  the  Scotch  church  as-semldics.  The 
Englisii  %*estry  was  regularly  presided  over  by 
the  rector. 

It  appears  probable,  therefore,  that,  while 
the  New- England  '  town  '  was  a  direct  deacend- 

»t  of  the  English  town,  its  assembly,  ortown- 
leeting.  was  not  derived  directly  from  the 
■  .»r  primitive  popular  assembly,  which 
li  M«  feudalize<i,  and  brought  under  the 

D  'f  the  lord  of  the  manor,  but  IVom 

t;  .  — Uie  form  of  public  assembly  wiiich 

alooe   poMeft8e<l  \itality  and   a  certain  demo- 


cratic character  at  the  close  of  the  sixteenth 
century.  It  may  be  inferred  from  Mr.  Gould's 
statement,  that  the  New- York  town-system  had 
the  same  origin  ;  but  for  some  reason  its  assem- 
bly never  received  the  remarkable  develop- 
ment of  that  of  New  England,  and  the  town 
itself  was  reduced  to  comparative  insignificance 
by  the  establishment  of  a  county-system  of  a 
character  intermediate  between  that  of  the 
Bonth,  where  the  county  is  the  principal  civil 
division,  and  that  of  New  England,  where  it 
is  hardly  more  than  a  group  of  towns.'  The 
system  thus  created,  the  relation  between  coun- 
ty and  town  established  in  New-York,  with 
the  distinctive  town-system  which  exists  in 
connection  witli  it,  may  fairly  be  called  the 
American  system.  It  has  spread  in  the  west 
to  the  exclusion  of  the  New-England  system ; 
and,  as  is  shown  in  Mr.  Shaw's  interesting  paper 
(No.  3),  on  local  government  in  Illinois,  it  is 
driving  out  the  southern  system,  even  where 
the  latter  had  the  start.  It  should  be  noticed, 
at  the  same  time,  that  the  Illinois  town-meet- 
ing, differing  from  that  of  most  of  the  states 
of  the  north-west,  is  shown  by  Mr.  Shaw  to 
have  been  modelled  upon  that  of  New  Eng- 
land. 

The  admirable  work  done  in  the  first  series 
of  these  papers  needs,  therefore,  to  be  supple- 
mented in  two  directions  in  particular.  First, 
the  Virginia  county-system,  that  which  appears 
to  have  controlled  local  institutions  generally 
in  the  south-west,  should  be  described.  Sec- 
ond, it  needs  to  be  shown  how  the  New-York 
county  and  town  system,  which  at  present 
exercises  a  controlling  influence  throughout 
the  north-west,  and  is  8ucce88f\illy  rivaUingthe 
Virginia  system,  even  on  its  own  ground,  came 
into  existence. 

There  remain  several  interesting  subjects, 
discussed  in  these  pa])ers,  into  which  we  have 
not  space  to  enter.  It  will  be  only  necessary 
to  mention  Mr.  Johnston's  '  Genesis  of  a  New- 
England  state'  (No.  11),  in  which  the  town 
principle  is  shown  to  have  had  a  peculiar  and 
remarkable  career  in  Connecticut;  Mr.  Bemis, 
upon  local  government  in  Michigan  and  the 
north-west  (No.  ij)  ;  and  Professor  Adams** 
illustrations  (already  mentioned)  of  land  com- 
munities in  Massachusetts.  This  subject,  it 
may  be  stated,  has  been  examined  with  the  aid 
of  original  documents,  ami  with  considerable 
fulness  of  detail,  by  Mr,  Melville  Egleston,  in 

■  ria  Rltoile  Inland  tti«  iowim  li&Te  aome  of  Ibo  fliuvltoiw 
wlilofi  coiimlr*  have  In  Msacacliaietta,  and  the  powor  uf  the 
couDtjr  bccoiiif*  fur  Im«  JroporlanL  For  InaUnw :  in  MaMJtchu* 
•ott«  tliecoimly  lay*  out  hlKhwuy»;  tn  UJiodc  Islaml  thU  U  ili« 
funeUnn  of  the  town,  atid  ii  *oin«Utno*  bippuiia  ttiai  roaUa  vo 
oiipoaito  attlv*  of  a  utwD-llnp  do  not  omncci  —  Ko-] 


176 


SCIENCE 


[You  rV.,  No.  81 


a  iMimiihlet  entitled  '  The  laml-s.ystom  of  the 
New-England  coloiues/  —  a  work  which  wuU 
BupplLMiients  the  seriea  before  us. 


THE  EXPLORING    VOYAGE  OF  THE 
CHALLENGER. 

{Third  nntict.y 

One  of  the  most  important  of  all  the  otit- 
coiues  of  the  expedition  is  undoiibl<nlly  Alex- 
ander Agflssiz's  memoir  upon  the  Kchinoidea 
(vol.  iii.,  321  p.>  \b  pi.)  which  occupies  flilly 
two-thirtls  of  one  of  the  massive  volumes  of 
the  report.  Mr.  Agassiz's  personal  acquaint- 
anee  with  all  known  t^^pes  of  Echinoidea,  re- 
cent and  fossil^  gives  him  an  advantage  as  an 
authority  over  all  his  contemporaries;  and, 
without  some  such  si^cial  training,  it  would 
have  been  a  matter  at  least  of  extreme  dilti- 
culty  to  decipher  the  complex  relations  of  the 
multitude  of  singular  forms  intermediate  be- 
tween the  faunas  of  ancient  and  modern  times, 
which  have  been  brought  to  light  by  the  Chal- 
lenger expedition.  The  value  of  these  collec- 
tions may  best  be  shown  by  a  bit  of  statistics. 
When  the  author's  '  Hevisionof  the  Echini*  was 
publishing  (1872-74),  there  were  enumerated 
207  species,  distributed  in  81)  genera,  including 
2  deep-sea  species  discovered  by  the  Porcu- 
pine, and  13  by  Count  Pourtal^s.  In  the  gen- 
eral list  which  accompanies  this  report,  there 
are  297  species  and  107  genera  enumerated, 
making,  in  all,  *JI)  species  and  25  genera  added 
t^  the  former  list,  in  spite  of  the  reduction 
in  number  by  the  cancelling  of  nominal  spe- 
cies. This  shows  that  80  species  of  deep-sea 
echinoids  have  been  discovered  since  tho9e 
of  >Ir.  Pourtal*)8,  and  that  fuUy  one-third  of 
the  whole  number  of  known  species  of  Echi- 
noidea have  been  discovere*!  since  the  days  of 
deep-sea  dredgings.  It  would  seem  absui\I  to 
attempt,  in  a  review  so  limited  as  this,  even  to 
call  attention  to  the  main  points  of  interest  in 
a  memoir  of  such  extent  as  this.  The  most 
instructive  chapters  for  biologists  in  general, 
however,  are  those  u|)on  the  ''character  of 
systematic  aflinity  of  aUied  groups  of  Echinoi- 
dea" (p.  18),  uf>ou  the  'M-clations  of  the  Ju- 
rassic Echiuoidea  to  the  echinid  fauuas  of  the 
present  day*'  (p.  10),  upon  the  **  connection 
between  the  cretaceous  and  recent  echinid 
faunas  '*  (p.  2"»),  and  upon  the  "•  geoj^raphical 
range  of  the  continental  and  abyssal  species'* 
(p.  'l\i\)  ;  in  which  latter,  especially,  is  pur- 
sued a  line  of  thought  of  great  importance  to 
all  those  who  are  considering  the  problems  of 

or  previous  QoU<ie«  loe  Xot.  M,  Tfl. 


the  origin  of  marine  faunas,  Uoetter's  litho- 
graphic delineations  are  especially  worthy  of 
admiration. 

Another   paper,   especially  satisfactory  bv 
reason  of  its  extent  an<l  completeness,  is  Col. 
Theodore  Lyman's  report  on  the  Opbiuroidea 
(vol.  v.,  387  p.,  18  pi.}.    This  is  a  monograph 
of  all  the  known  species  (500  in  number),  and 
is  illustrated  by  about  7.'iO  beautiful  lithogrnphic 
figures,  drawn  by  L.  Trouv*.'lot.    Mr.  Lyman's 
introductory  remarks,  with  his  diatribes  against 
genealogical  tables  and  theories  of  phvlogeny, 
will  delight  even  those  whom   he   inteutU  to 
criticise,  so  genial  and  keen  is  the  humor  with 
which  his  views  are  expressed ;  and   there  is 
something  refreshing,  too,  in  the  curt,  sharp-cut 
phrases  in  which  his  general  couclusious  are 
formulated.     Exceedingly  interesting,  too.  i« 
the  manner  in  which  the  writer  hss  succeeded 
in  framing  his  diagnoses  of  species,  geDei*fl.  and 
families,  in  simple  words,  half  uf  them  of  one 
syllable,  and  Anglo-Saxon  in  origin  at  thai- 
He  surely  has   fulQUed  his   int4?ntion  "Miot  to 
add  to  the  jargon  in   which  zotilogy  is   now 
smothering,"  —  ajargon,  hedeclaa^s,  ^*  such  as 
Moli^re  would  scarcely  have  venturcfl  to  put  in 
the  mouth  of  the  medical  faculty  in  his  Mnlade 
iiuaginaire.'*      The    number  of   new   sppdes 
added  by  the   Challenger  was    170.   with  21 
new  genera.     The  tables  of  distribution,  geo- 
graphical, bathyraetrical.   and   thermal,   with 
the  "^  brief  reflections  on  their  indicatioua,*  ar« 
suggestive  in  many  directions,  anil  we  regret 
that  the  reflections  may  not  here  be  ipioled  at 
length.    In  general  terms,  it  may  be  s.aid  ••  that 
a  very  large   proportion  of  the  species  live 
exclusively   on    the    littoral    7>one,    mid    that 
therein  are  included  species  both  of  cold  and 
of  hut  water,  though  the  number  of  the  latter 
is  much  the  larger.     Then   there   is    a   large 
fauna   of  ^0  spucies.  whicl»   live   exclusively 
below  1,000  fathoms,  and  which  have  to  endure 
a  degree  of  cold  near  to  freezing,  an  enormous 
water-pressure,  and  an  entire  absence  of  sun- 
light.     Between    these    extremes    there    are 
lai^e  groups   whose   favorite,  or  even   neces- 
sary, habitat  is  restricted  to   given  depths.** 
Sixteen    genera   do    not   go    lower   than    30 
fathoms;  and  they,  without  exception,  inhabit 
warm  seas.     "  Tiiis  proves  that  certain  groups 
demand  a  high  lenipei  aturc,  and  cannot  accom- 
modate  themselvcrj   to  a  lower  one.     Should 
any  of  them,    therefore,    be    found    fossil,  11 
would  be  reasonable  to  infer  that  the  horizon 
was  a  shallow  covered  by  warm  water.     Nina 
genera  have  not  yet  been  found  above  1,000 
fathoms  :  "  their  occurrence,  therefore,  as  fos* 
siU,  might  denote  a  geological  bottom  of  great 
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(l^rf.     ..,,,1   (x>vered   by   cold  waler  of  very 
Vc-  tire. 

iii>  ft.ieetions  of  ihe  author  upon  the  ther- 
mal laMca  arc  to  the  effect  that  the  warra-water 
8|)rcies,  which  are  also  of  comparatively  shal- 
low woler,  are  by  far  the  most  numerous, — 
s  pro|>ortjon  -which  suggests  that  heat,  light, 
and  small  pressure  tend  to  produce  variety*  in 
for  riicture.     '*  Yet/'  it  13  remarked, 

*'i.  't  that  vast  difference  between  deep 

species    and    shallow  warm   ones  which 


zoologist,  but  that  science  has  been  simply 
bia  diversion,  in  the  midst  of  many  other  time- 
consuming  occupations,  as  legislator,  Qsh-ciil- 
turist,  farmer,  and  politician. 

Two  papers  more  Mill  complete  work  upon 
the  echiuLKli'nns,  and  these  are  lieing  prepnred 
by  Mr.  P.  H.  Cari>enter  of  Eton  college. 
The  Coniululidne  were  his  from  Ibo  start ;  and 
the  stalked  crinoids,  which  were  resen-ed  for 
his  personal  study  by  the  late  director,  will  be 
completed  by  hira,  and  rejxjrted   ujwn  in  a 
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might  reaaoiaably  be  looked  Tor,  on  the  theory 
th4l  so-wiUed  natural  forces  are  alone  potent 
toeffi^et  chnoge." 

The  Work  on  fosail  species  \h  simply  a  re- 
view of  the  present  stale  of  knowMge,  which 
U  admitted  to  be  very  unsatisfactory.  At  pre^- 
_ent  it  csimot  be  said  that  a  single  fossil  genus 
identical  with  the  living  :  but  there  is  much 
tied  material  in  museums.  The  index 
b  A  workmanlike  conclusiou  to  a  most  schol- 
nHr  production  ;  and  our  transatlantic  fellow- 
workrrm,  who  insist  in  their  reviews  upon 
Ing  the  author  Professor  Lyman,  will  bo 
i9C<i  to  know  that  he  is  uot  a  profcsstoual 


paper  under  the  Joint  authorship  of  Thomson 
and  Carpenter. 

Work  upon  the  Coelenterata  is  progressing 
at  a  satisfactory  rate.  The  Alc^'onnrians  are 
still  unpublished,  the  work  being  in  the  hands 
of  I'rof.  E.  Percival  Wright. 

Professor  Albert  von  Kolliker  disposes  of  the 
Pennatulida  in  an  essay  of  forty-one  jjages 
(vol.  i.,  41  p.,  11.  pb),  with  *Jl  beautifully 
executed  lithographic  figures.  The  expedition 
brought  home  38  species  of  10  gunera,  of 
which  27  species  and  7  genera  were  new  to  sci- 
ence. The  author  formerly  believed  the  great 
majority  of  the  Pcnnatulida  to  occur  at  depths 
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of  20  fathoms  or  less ;  but  the  nnmbcr  of  deep- 
sea  forma  now  known  is  nearly  equal  to  tlmt 
of  the  ahore-species  of  slmllow-wiiter  forma. 
The  deei>wat€r  forms  appear,  however,  to  be 
almost  absent  from  the  Atluntic.  the  Pac-ifio, 
and  the  south  polar  seas.  The  simpler  forma 
of  the  Pennatulida,  especially  those  with  sessile 
poh'ps,  inhabit  the  great  depths.  These,  of 
which  the  Protoptilidae  and  UmbelhiUdac  are 
the  most  numerous,  arc  believed  to  be  the 
oldest,  '  the  last  remnants  of  an  extinct  pri- 
mary creation ; '  and  of  thfra  the  Challenger 
discovered  a  large  number  of  species,  with  a 
wide  distribiitiou.  This  conclusion  of  the 
autlior  is  of  es|>ecial  interest,  since  the  pres- 
ence of  their  less  complex  representatives  in 
deep  water  has  been  shown  to  be  the  rule  in 
other  groups  of  invertebrates  as  well. 

The  report  upon  the  Actiniaria,  by  Profes- 
sor Richard  Hertwig  of  Kcinigsberg  (vol.  vi., 
13()  p.,  14  pi.),  is  a  very  laborious  and  exhaus- 
tive piece  of  Y^ork ;  and  the  fulness  of  the 
descriptions  of  anatomical  details,  as  well  as 
the  clal>oration  of  the  drawings,  are  c^iuses  of 
surpi'ise,  when  one  remembers  that  zoologists 
have  hitherto  usually  refused  to  work  with 
shrivelled  alcoholic  preparations;  unless,  in- 
deed, drawings  have  been  made  from  the  living 
animals.  31)  species  were  examined,  of  which 
30  were  new.  The  reader  shares  with  the 
author  his  manifest  disappointment,  that  the 
study  of  this  group  suggests  answers  to  so  few 
of  the  questions  which  naturally  arise.  At  the 
same  time,  we  cannot  fail  to  recognize  the  im- 
portance of  the  author's  concluding  remarks, 
In  which  he  demonstrates  that  life  in  the  great 
deptbs  has  a  visible  influence  U|x>n  the  oi^ani- 
zation  of  the  Actiuiae,  esi>ccially  in  the  foi*m 
of  the  tentacles,  and  shows  how  the  nature  of 
the  food  of  the  deep-seu  forms  has  probably 
favored  the  transformation  of  the  long  tenta- 
cles of  the  ordinary  littoral  forms  into  tubes, 
or  even  simple  ojienings  in  the  oral  disk.  In 
the  diverse  arrangement  of  the  septa  in  deep- 
sea  forms,  he  finds,  also,  an  importaut  indica- 
tion ;  namely,  that  the  diversity  in  the  structure 
of  the  Anthozoa  was  formerly  much  greater 
than  it  is  at  present,  and  that  the  remains  of 
this  diversity  have  been  more  extensively  pre- 
served in  the  depths  of  the  sea  than  in  the 
shallow  waters. 

Professor  llertwig  makes  frequent  allusions 
to  the  work  of  the  American  authorities  Verrill 
and  Coulhouy  ;  and  to  the  attainments  of  the 
former,  in  this  department  of  zoology,  he  pays 
a  well-merited  compliment. 

Prof.  Henry  N.  Moseley  of  Oxford  has 
printed  his  report  upon  the  corals,  chiedy  in 


the  group  Hydrocorallinac,  HcUaporidne,  and 
Madreporaria,  which  is  worked  out  with  the 
author's  customary  skill  and  roinutcncso. 
Many  valuable  pai>ers  on  the  structure  of  corals. 
based  upon  Challenger  material,  have  also  beeu 
published  by  Pj'ofossor  Moseley  in  the  PMlO' 
sophical  CransactionSj  and  elsewhere. 

Professor  Ernst  Haeckers  paper  on  the 
deep-sea  Medusae  (vol.  iv.,  ^60  p..  32  pi.)  U. 
in  its  first  half.  devot<'d  to  an  elaborate  dii^ 
cossion  of  the  general  morphology  and  histol- 
ogy and  phytogeny  of  the  Medusae,  having 
9()ecial  reference  to  the  new  raorphologicid 
facts  derived  from  his  study  of  this  colJeetion. 
The  essentials  of  this  jjapcr  were  emboilied 
by  the  author  in  his  "  System  dor  Meduseu,* 
published  in  IH7l>;  and  it  has  already  been 
reviewed  in  Science^  vol.  i.  p.  1 1*5. 

Professor  Allnian  prints  the  first  instalment 
of»his  memoir  on  the  Ilydroida,  which  con- 
sists of  a  report  upon  the  Plumularidae  (vol. 
vii.,  "»5  p.,  20  pi.).  The  introductory  rcmarka 
Dpon  the  general  morphology  are  of  great  im- 
portance as  hringing  the  subject  up  to  the 
present  standard  of  information.  It  is  pleasant 
to  note  the  appreciation  with  which  xXie  work 
of  Mr.  Fewkes  is  now  and  again  referred  to. 
Out  of  the  81  species  referred  to,  20  are  new, 
and  a  number  of  genera  are  for  the  first  lime 
characterized.  Professor  Allman  asserts,  thai, 
in  tropical  and  sub-tropical  regions,  this  group 
has  its  maximum  in  multiplicity  of  forms,  in 
the  size  of  the  colonies,  and  in  individual  pro- 
f\ision.  He  also  calls  attention  to  the  apparent 
existence  of  two  centres  of  maximum  plumu- 
larian  development, — an  eastern  one,  in  the 
warm  seas  of  the  East-Indian  arcbii^lago; 
and  a  western  one,  in  the  waters  which  sur- 
round the  West-Indian  Islands,  and  buthe 
the  eastern  shores  of  central  and  ci|uinoctiul 
America, — centres  which  are  nearly  coinci- 
dent with  those  of  maximum  development  in 
the  Chirnptera. 

Dr,  William  B.  Carpenter's  memoir  on  the 
genua  Orbitolitcs  (vol.  vii.,  47  p..  8  pi.)  con- 
tains a  r^8um4  of  an  investigation  which  has 
been  carried  on  by  this  veteran  in  deep-sea 
research,  extending  over  more  than  a  thirti  of] 
a  century.  The  discussion  of  the  four  a|)eclc!!a 
under  examination  occupies  but  a  small  por- 
tion of  the  paper,  which  i*eally  deals  with  the 
entire  group  of  Foraminifera,  and  concludes 
Willi  a  '  Study  of  the  theory  of  descent,'  in 
which  the  power  of  naturtd  selection  to  origi- 
nate any  varietal  forms  whatever  is  distinclly 
denied. 

The  report  on  the  Calcarea,  by  N-  Po\jae^^ 
of  the  University  of  Odessa  (vol.  viii.,  76  p.,. 
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>l.),  is  in  the  main  devoted  to  developing  a 
system  of  elossiGeatiou  fur  the  group,  aud 
to  the  criticism  of  Professor  Haockel's  mono- 
iph«  *  Die  kalkschwarame.*  ItO  species  were 
;ht  io  b_v  the  Challenger,  23  of  which  were 
All  these  are  elaborately*  described, 
ftnd  illustrated  by  most  exquisite  plates,  ehieQy 
drftwn  by  the  author.  Mr.  Poljaeff  expresses 
tlie  hope,  *'  that  the  systematic  arrangement  of 
Ib^  group  Calfurea,  here  proposed,  will  scr\'o 
as  m  sufliciently  sure  basis  for  further  investi- 
]B:»lions,**  —  a  hope  which  will  bo  shared  by 
an,  but  wbicb  in  the  present  unsettled  state  of 


opinion  among  specialists  In  this  department, 
and  in  view  of  the  scarcity  of  material  for 
investigation,  is  i»erhap8  a  trifle  premature. 

Other  papers  upon  the  Protozoa  are  prom- 
ised, but  are  mostly  far  down  in  the  list.  The 
Ilexnctinellid  sj^nges  are  assigned  to  Prof. 
F.  E.  Sehulze  ;  the  Tetractinellidne,  to  Pro- 
fessor Sollcs ;  the  MonaetinelHdae,  to  Mr.  S. 
O.  Ridley.  Mr,  H.  li.  Brady's  paper  on  the 
Foraminifera,  and  ProTessor  Haeckel's  on  the 
Kadiolarin,  will  probably  first  be  printed. 

G.  Brown  Goode. 

BmlUlioiiljio  lD*tiluUoa. 


BRITISH  ASSOCIATION  FOR   THE  ADVANCEMENT  OF  SCIENCE, 


RECENT  PROGRESS  IN  PffYSICS.^ 

AJTXa  referring  to  what  al  first  appeared  a  rather 
lUrtUng  experiiueat,  ihc  holding  of  a  meeting  of 
tkt  auoeiatioD  oiiuido  of  Great  Britaia,  and  to  the 
«BMloal>ted  plpasurc  and  boiiefit  the  members  would 
-  Ti  their  visit  to  Canada,  Lord  Rnyleigh 
litas  the  ossociAtion  had  met  In  the  death 
tMT  ,V  .  >iemens,  and  gave  a  brief  account  of  Sle- 
mfiu'i  vcicntlfic  work.  He  called  attention  to  the 
l»ct  that  it  \%  now  Nome  years  biiicc  the  presidential 
Obair  IiAil  Ueen  occupied  hy  a  physiciBt,  and,  while 
rrr— '•■-■•  'hnl  he  should  be  called  on  to  preside  when 
tb  a  met  in  a  country  of  so  great  Interest  to 

>^..jiU,  be  proposed  to  do  the  best  he  could 
giving  a  sketch  of  the  progress  in  late  years  of 

lyalcal  »cleuee. 

It  U  one  of  the  difficulties  of  the  task,  that  subjects 
as  distinct  as  mechanics,  electricity,  heat,  optics,  and 
a£OU»tlCfl,  to  5Ay  nothing  of  astronomy  and  meteur- 
otogjr,  are  included  under  physics.  Anyone  of  these 
may  veil  occupy  the  lifelong  attention  of  a  man  of 
leten^iie;  and  to  be  thoroughly  conversant  vritli  all 
of  tbirm  is  more  tlian  can  bo  expected  of  any  one 
ifkiltTidual,  and  is  probably  incompatible  with  the 
dcvetkm  of  much  time  and  energy  to  the  actual  ad- 
vaficcment  of  knowledge.  Another  difficulty  incident 
to  Itie  Uak,  which  must  be  faced  but  cannot  t>e  over- 
cimia,  is  Utat  of  estimating  rightly  the  value,  and 
«Tvn  tlie  correctuv»s,  of  recent  work.  It  is  not 
always  that  which  seems  at  flnt  the  most  important 
tlial  prov9i  in  the  end  to  be  so.  The  history  of 
teieoce  le«mi  nith  examples  of  discoveries  which 
acti^rtcd  little  notice  at  the  time,  but  afterwards 
hate  taken  root  dowuwards,  and  borne  much  fruit 
upitanU. 

One  of  the  most  striking  advances  of  recent  years 
Is  In  the  production  and  application  of  electricity 
apOQ  a  large  scale.    The  dynamo-machine  is,  indeed, 

1  AdrfnrM  to  the  itrlU«b  MsociatloD  for  the  adranMnient  of 
«l  V"ntmkl,  Any.  ZT,  IHSt.  by  tin*  Uifjht  Hod.  Lonl  Rny> 
V  f'.R.S.,  P.R.A.8.,  F  R.O.a.  profe*»or  of 

\T\  ib«  Unlveraliy  uf  Cwnbiid^,  pre«ldent 


founded  upon  discoveries  of  Faraday,  now  more  than 
half  a  century  old ;  but  It  has  required  tiie  protracted 
labors  of  many  inventors  to  bring  it  to  lis  present 
high  degree  of  efficiency.  Looking  back  at  the  mat- 
ter, it  seems  strange  that  progress  should  have  been 
so  slow,  not  merely  in  details  of  design,  the  elabora- 
tion of  which  must  always  require  the  experience  of 
actual  work,  but  with  regard  to  the  main  features  of 
the  problem.  It  would  almost  seem  as  if  tlie  diffi- 
culty lay  in  want  of  faith.  Long  ago  It  was  recog- 
nized thai  electricity  derived  from  chemical  action  is 
(on  a  large  scale)  too  expensive  a  source  of  mechani- 
cal power,  notwithstanding  the  fact  that  (as  proved 
by  Jonle  in  lfi40)  the  conversion  of  electrical  into 
mechanical  work  can  be  effected  with  great  economy. 
From  this  It  is  an  evident  consequence  that  electri- 
city may  advantageously  be  obtained  from  mechani- 
cal power;  and  one  cannot  help  thinking,  that,  if  the 
fact  had  been  borne  steadily  in  mind,  the  develop* 
ment  of  the  dynamo  might  have  been  much  more 
rf^id.  But  discoveries  and  inventions  are  apt  to 
appear  obvious,  when  regarded  from  the  etand-point 
of  accomplished  fact;  and  he  drew  attention  to  the 
matter  uuly  to  point  the  moral  that  we  do  well  to 
push  the  attack  pen»i»tently  when  we  can  be  sure 
beforehand  that  the  obstacles  to  be  overcome  are  only 
difficulties  of  contrivance,  and  that  wc  are  not  vainly 
fhzhtiug  unawares  against  a  law  of  nature. 

The  present  development  of  electricity  on  a  large 
scale  depends,  however,  almost  as  much  upon  the 
Incandescent  lamp  as  upon  tlie  dynamo.  The  sue* 
cess  of  these  lamps  demands  a  very  [>erfcct  vacuum, 
—  not  moni  than  about  one-millionth  of  the  normal 
quantity  of  air  should  remain,  —  and  it  is  interesting 
to  recall,  that,  twenty  years  ago,  such  vacua  were 
rare  even  in  the  laboratory  of  the  physicist.  It  la 
pretty  safe  to  say  that  these  wonderful  resulta  would 
never  have  been  accomplished  had  practical  appli- 
cations alone  been  in  view.  The  way  was  prepared 
by  an  army  of  scientific  men,  whose  main  object 
was  the  advancement  of  knowledge,  and  who  could 
scarcely  have  imagined  that  the  processes  which  they 
elaborated  would  soon  be  in  tise  on  a  commercial 
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Molei  and  Intrasted  to  the  handi  of  ordioary  work- 
men. 

The  roquirements  of  pracUco  react  in  the  most 
healthy  mannt^r  upon  scientific  electricity.  Just  as 
in  former  days  the  science  received  a  stimulus  from 
the  applicntion  to  telegraphy,  under  vhicb  every 
thing  relating  to  measurement  on  a  small  scale  ac- 
quired an  importance  and  development  for  which  we 
might  otherwise  have  had  long  to  wait,  so  now  the  re- 
quirement!* of  electric  lighting  »re  giving  rise  to  a  new 
development  of  the  art  of  measurement  upon  a  large 
scale,  which  cannot  fail  to  prove  of  tcieutiflc  at  well 
as  practical  importance.  Mere  change  of  scale  may 
not  at  first  appear  a  very  important  matter,  but  it  ia 
surprising  how  much  modification  it  entails  in  the 
instruments,  and  in  the  processes  of  measurement. 
For  instance:  the  reslstauce-colls  on  which  the  elec- 
trician relies,  in  dealing  with  currents  whose  maxi- 
mum is  a  fraction  of  an  ami)i;re,  fail  altogether  when 
it  become.a  a  question  of  hundreds,  not  to  say  thou- 
sands, of  ami>^res. 

The  powerful  currents  which  are  now  at  com- 
mand constitute  almost  a  new  weapon  In  the  hands 
of  the  physicist.  Effects  which  in  old  days  were 
rare,  and  difficult  of  obsenration,  may  now  be  pro- 
duced at  will  on  the  most  conspicuous  scale.  Con- 
sider, for  a  moment,  Faraday'i  great  discovery  of  the 
*  magnetization  of  light,'  which  Tyudall  likens  to 
the  Weisahom  among  mountains,  as  high,  beautiful, 
and  alune.  It  is  even  possible  that  it  might  have 
eluded  altogether  the  penetratiou  of  Faraday,  had 
he  not  been  provided  with  a  special  quality  of  very 
heavy  glass.  At  the  present  day  these  effects  may 
be  produced  upon  a  scale  that  would  have  delighted 
their  discorerer,  a  rotation  of  the  plane  of  polariza- 
tion through  ISO©  being  perfectly  feasible.  With  the 
aid 'of  modern  appliances,  Kundt  and  Rontgen  In 
Germany,  and  H.  Becquerel  in  France,  have  detected 
the  rotation  in  ga.^fl  and  vapors,  where,  on  account 
of  its  extreme  smallness,  it  had  previously  escaped 
notice. 

Reference  was  made  to  the  importance  the  question 
of  the  magnetic  saturation  of  iron  was  assuming  la 
the  discussion  of  the  problems  arising  in  connection 
with  the  dynamo-machines,  aud  to  the  work  of  Row- 
land and  Stoletow  on  the  theory  of  the  behavior  of 
soft  iron  under  varying  magnetic  conditions. 

Tlie  introduction  of  powerful  alternate-current 
machines  by  Siemens,  Gordon,  Ferranti,  and  othera, 
is  likely  also  to  have  a  salutary  effect  In  educating 
those  so-called  practical  electricians  whose  ideas  do 
not  easily  rise  above  ohms  and  volts.  It  has  long 
been  known,  that,  when  the  changes  are  sulUclently 
rapid,  the  phenomena  are  governed  much  more  by 
induction,  or  electric  Inertia,  than  by  mere  resist- 
ance. On  this  principle,  much  may  be  explained  that 
would  otherwise  seem  paradoxical.  To  take  a  com- 
parAtively  simple  case,  conceive  an  electro-magnet 
wound  with  two  contiguous  wires,  upon  which  acts 
a  given  rapidly  periodic  electromotive  force.  U  one 
wire  only  l>e  used,  a  certain  amount  of  heat  is  de- 
veloped in  the  circuit.  Suppose,  now,  that  the  second 
wire  is  brought  into  operation  in  parallel,  —  a  pro- 


ceeding equivalent  to  doubling  the  eedSoo  of  ths 
original  wire.  An  electrician  acdutOTned  only  to 
constant  currents  would  be  sure  la  ihlnk  that  the 
heating-effect  would  be  doubled  by  Uie  change,  as 
much  heat  l>eing  developed  in  each  wire  separaialy 
as  was  at  first  in  the  single  wire;  but  such  a  con- 
elusion  would  be  entirely  erroneous.  The  total  cur- 
rent, being  governed  practically  by  the  self-induction 
of  the  circuit,  would  not  be  augmented  by  the  acces- 
sion of  the  second  wire;  and  the  total  beating-^ffMrt, 
so  far  from  being  doubled,  would.  In  Tirtue  of  the 
superior  conductivity,  be  halved. 

During  the  last  few  years,  much  interest  has  been 
(elt  In  the  reduction  to  an  absolute  standard  of  moas- 
urement  of  electromotive  force,  current,  re^stajice, 
etc.;  and  to  this  end  many  laborious  investigatious 
have  been  undertaken,  some  of  tlie  results  being 
embodied  in  the  resolves  of  the  Conference  of  rlec- 
trlclans  assembled  at  Paris. 

For  the  measurement  of  current  strength,  adran- 
tage  may  be  taken  of  Faraday's  law,  that  the  quan- 
tity of  metal  decomposi^d  in  an  electrolyilc  cell  Is 
proportional  to  the  whole  quantity  of  electricity  that 
passes.  The  best  metal  for  the  purpose  is  silrer. 
deposited  from  a  solution  of  the  nitrate  or  of  the 
chlorate.  The  results  recently  obtained  by  Profemor 
Kohlrausch  and  by  Lord  Rayleigh  are  in  very  good 
agreement ;  iind  the  conclusion  that  one  ampere, 
flowing  for  one  hour,  decomposes  4.02'>  grains  of  sil- 
ver, can  hardly  be  in  error  by  more  than  a  thousandth 
part.  This  number  being  knonTi,  the  silver  voltame- 
ter gives  a  ready  and  very  accurate  method  of  meas- 
uring currents  of  intensity,  varying  from  a  tenth  of 
an  ampere  to  four  or  five  amperes. 

The  beautiful  and  mysterious  phenomena  attend- 
ing the  discharge  of  electricity  in  nearly  vacnons 
spacpa  have  been  investigated  and  In  some  degree 
explained  by  De  la  Rue,  Crookei,  Schuster,  Moutton, 
and  the  lamented  Spottiswoode,  as  well  as  by  various 
able  foreign  experimenters;  and  a  remarkable  obser- 
vation by  Hall  of  Baltimore,  from  which  it  appeared 
that  the  flow  of  electricity  in  a  conducUng-eheet  wai 
disturbed  by  magnetic  force,  has  beon  the  subject  of 
much  discussion. 

Without  doubt,  the  most  Important  achievement  of 
the  older  generation  of  scientific  men  has  been  the 
establishmeut  and  application  of  the  great  laws  of 
thermo-dynamlcs,  or,  as  it  is  often  called,  the  m»- 
chanlcal  theory*  of  heat.  Tlie  first  law.  which  ass<^rts 
that  heat  and  mechanical  work  can  be  transformed 
one  into  the  other  at  a  certain  fixed  rate,  is  now 
well  understood  by  every  student  of  physics;  and 
the  number  expressing  the  meclianical  equivalent  of 
heat  rcsutMng  from  the  expenmenta  of  Joule  has 
been  confirmed  by  the  researches  of  others,  and  espe- 
cially of  Rowland.  But  the  second  law,  which  practi- 
cally is  even  more  important  than  the  first,  is  only 
now  beginning  to  receive  the  full  appreciation  due 
to  it.  One  reason  of  this  may  he  found  In  a  not 
nnnatural  confusion  of  ideas.  Words  do  not  always 
lend  themselves  readily  to  the  demands  that  ar«  made 
upon  ihem  by  a  growing  science;  and  the  almost  un- 
avoidable use  of  the  word  'equivalent'  in  the  iiAto- 
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iC  of  IIm"  tint  lair  is  partly  reiponsible  for  the 
(1-  •»(».. t,t|on  that  Is  tjlvcn  to  tlie  second,  for 
iw  ».n  far  conirailicts  ibe  iisii^l  stateineDt 
-  to  H«4ort  ihni  equivalents  of  heat  nml 
uf  eijtial  vnliie.  Wh]l«  work  can  always 
1  into  heat,  ht^nt  can  only  he  converted 
;i.IrT  eeiiuiu  liinitationfl.  For  every  prac- 
liiM  work  is  worth  the  most;  and,  when 
-iJenls,  we  use  ihc  word  in  the  same 
-.  .  .use  19  that  in  which  chemists  speak 
of  e<|iiiTmtent5  of  ^okl  and  Iron.  The  second  law 
tMiAea  us  thai  the  i*«a)  value  of  heal.  &s  a  source  of 
m^clLanlriil  iM>wer.  depends  upon  Uio  temperature 
of  the  liody  in  which  it  resides:  the  hotter  the  body, 
tn  ivIaUon  to  Its  suiroandingt,  tlie  more  available 

In  ftnJ.fr  to  «»?<!  the  relations  which  obtnin  between 
Ib^-  Hrst  .Kud  (Ii<'  -( rond  law  of  thermo-dynaui(cs,  it 
if  to  giaiiL-e  at  the  ihyory  nf  the 

ny  years  atjo,  calculations  were 
nUm,  •irmon!«lraling  the  inefficiency  of  the  steiim- 
[n**.  fin   lU«  basis  of  a  coippanson   of  the  work 
out  of  the  en;;lne  with  the  mechanical 
Oi  (  thtf  heal  supplied  to  the  b^tller    Such 

cokuUiiotis  took  Into  account  only  the  first  law  of 
Ibersio^Tnamics.  which  deals  with  the  equivalents 
of  brat  and  wurk,  and  bad  very  Utile  bearinc;  upon 
'Ileal  f^uestlon  of  efficiency,  which  requires 
!»••  regard,  also,  to  the  second  law.  Accord- 
la!  law.  ibo  fraction  of  the  total  energy  which 
riMl  into  work,  depends  upon  the  rela- 
.  are*  of  the  lK>iler  and  condenser;  and 
■  tnanifrst.  Uial,  as  the  leinptrature  of 
:inot  he  ntised  indeBnitely,  It  is  impos- 
•IbU-  U/  utUUe  all  the  energy  which,  according  to  the 
tint  Uw  of  lhermr>-dynauiic.s,  is  resident  in  the  coal. 
On  a  rounder  view  of  the  matter,  the  efficiency  of 
tlKstram-<^n^ue  it  found  to  be  so  high  that  there  Is 
no  great  margin  remaining  for  improvement.  The 
higher  initial  temperature  possible  in  the  gas-engine 
opens  oat  much  wider  possibiHtitu;  and  many  good 
jodfCfl  look  forward  to  a  time  when  the  sleam-engine 
will  Imtc  to  give  way  to  its  younger  rivaL 

To  reitini  ii.  the  theoretical  question,  we  may  say, 
wilh  8ir  W.  Thomson,  that,  though  energy  cannot 
he  declrojroil.  It  ever  tends  to  be  dissipated,  or  to  pass 
from  more  avatlaMe  to  less  available  forms.  No  one 
»ltO  lutt  gnwp«d  this  principle  can  fail  to  recognize 
iU  inimense  importiinre  In  the  system  of  the  uni- 
fcr4«.  Krcry  chnnt^e  —  chemical,  thermal,  or  rae- 
^Aztlc&l  —  which  takus  place,  or  can  take  place,  In 
tulCur*.  does  ao  at  the  cost  of  a  certain  amount  of 
availab1>  The  foundations  laid  by  Thomson 

Bovr  br:.  e  of  no  mean  proportions,  thanks 

to  ttic  IniHTH  oi  Htrvoriil  physicists,  among  whom  mti.st 
be  eapodnny  mentioned  Wiliard  GIbbs,  and  Helm- 
bolts.  The  former  hiL«  elaborated  a  theory  of  the 
•qnlltMfiTD  of  be.t»>ro^cneous  substances,  wide  in  its 
prhieiplr*,  atid,  wc  cannot  doubt,  far-reaching  in  its 
ro&*ef]a(»nnrs.  In  a  series  of  masterly  papers.  Helm- 
j,pi,.  »...  1...  .>t  ^.,,  I  ,1...  -inception  ot  free  energy, 
•  I  ions  to  the  theory  of  the 

■  •.     •*•  i'-NML>  .Mit,  that  the  mere  tendency 


to  solution  bears,  in  some  cafes,  no  small  proportion 
to  the  afGnitics  moro  n«naliy  reckoned  chemical,  .-ind 
contributes  largely  to  the  total  i.'leclromollve  force. 
Also,  in  EnEzland,  Dr.  Aider  Wright  h.i8  published 
fome  valuable  experinientfl  relating  to  llio  subject. 

Kronj  the  further  study  of  eU'ctrolysis.  we  may  ex- 
pect to  g.iin  improved  views  as  to  the  nnttire  of  the 
chemical  reactions,  and  of  the  forces  concerned  In 
liringhig  them  about.  Lord  Itaylcigh  did  nor  consider 
himself  qualified  to  speak  on  recent  progress  In  gen- 
eral chemistry:  but  if  he  might,  without  presump- 
tion, venture  a  wmd  of  recommendation,  it  would 
be  in  favor  of  a  more  minute  sttidy  of  the  simpler 
chemical  phenomena. 

Under  the  head  of  ^cieulific  mechanics,  It  is  prlu* 
cipally  in  relation  to  flnid  motion  that  advances  may 
be  looked  for.  The  important  and  highly  practical 
work  of  chelate  Mr.  Froude  in  relation  to  the  pro- 
pulsion of  ships  is,  doul'tless,  known  to  most.  Kec- 
ogntzing  the  fallacy  of  views  widely  hold,  as  to  the 
nature  of  the  resistance  to  Ih;  overcome,  lie  showed, 
that,  in  the  case  of  falr-&haped  bodies,  we  havf?  to 
deal  almost  entirely  with  reftistonce  dependent  upon 
skin-friction;  and,  at  high  speeds,  upon  the  genert- 
lion  of  Burfaop-waves,  hy  which  energy  Is  carried  off. 
Although  Professor  Stokes,  and  other  mathemati- 
cians, hail  previously  published  calculations  pointing 
to  the  same  conclusion,  there  can  be  no  dnul>t  that 
the  view  generally  entertained  was  very  different. 
Mr.  Froude's  experiments  have  set  the  question  at 
rest  in  a  manner  satisfactory  to  those  who  bad  little 
confidence  in  theoretical  prevision.  AUhoni^li  the 
magnitude  of  skin-frlction  varies  with  the  smooth- 
ness of  the  surface,  we  have  no  reason  to  think  that 
it  would  disappear  at  any  degree  of  smoothness  con- 
sistent with  an  ultimate  nujlecular  structure.  That 
it  is  connected  with  fluid  viscovity  is  evident  enough, 
but  the  moduti  oj>er(indi  is  still  ohscure. 

Some  important  work  bearing  upon  the  subject  has 
recently  been  published  by  Prof.  O.  Reynolds,  who 
has  investigated  the  flow  of  water  in  tubes  as  dei>end- 
ent  upon  the  velocity  of  motion,  and  upon  the  size  of 
the  bore.  The  laws  of  motion  in  capillary  tubes,  dis- 
covered experimentally  by  Poiseuille,  are  In  com- 
plete harmony  with  theory.  The  resistance  varies  as 
the  velocity,  and  depends  in  a  direct  manner  upoti 
the  constant  of  viscosity,  But,  when  we  come  to  the 
larger  pipes  and  higher  velocities  with  which  en- 
gineers usually  have  to  deal,  the  theory  which  presup- 
poses a  regularly  stratified  motion  evidently  ceases 
to  be  applicable,  .and  the  problem  becomes  essen- 
tially identical  with  that  of  skin-friction  in  relation 
to  shli>-propuIslon.  Professor  Reynolds  has  traced 
with  much  sueci'ss  the  passage  from  the  one  state  of 
things  to  the  other,  and  has  proved  the  applicability, 
under  these  complicated  conditions,  of  the  general 
laws  of  dynamical  ffinillarlty,  as  adapted  to  viscous 
fluids  by  Professor  Stokes, 

As  al.so  closely  connected  with  the  mechanics  of 
viscous  fluids,  an  important  series  of  exp*'riment« 
upon  the  friction  of  oiled  surfaces,  recently  executed 
by  Mr.  Tower  for  the  Institution  of  mocbanical  en- 
gineer*, must  not  be  overlooked.     When  the  lubrica- 
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ttoi)  U  rit]t>i]iiau',  ihe  friction  is  found  to  be  neu-ly 
independent  of  the  lond,  and  much  smaller  than  is 
usually  supposed,  giving  &  coefficient  aa  low  as  a 
thousandth.  When  the  layer  of  oil  i»  well  formed, 
the  pressure  l»etweeu  Ihe  solid  surfaces  is  really 
l>ome  by  the  tluid;  and  the  work  lost  i*  spent  in 
shearing,  that  is,  in  causing  one  stratum  of  the  oil  to 
glide  over  another. 

The  nature  of  •;a9eous  viscosity,  u  due  to  the  dif- 
fusion uf  inom<.>Mtum,  has  been  made  clear  by  tba 
theoretical  and  experlmoatal  rcscarchee  of  Maxwell. 
A  tlat  di^k,  moving  tn  lt«  own  plane  between  two 
parallel  sidid  surfaces,  wilhout  contact,  is  Impeded  by 
the  necessity  of  shearing  the  intervening  layers  of 
gas;  and  Hut  Ittnderanco  is  proportional  to  the  velocity 
uf  the  motion  and  to  the  viscosity  of  the  gas.  so  that, 
under  similar  clrcumstAnces,  ttils  effect  may  hit  taken 
aa  a  measure,  or  rather  definition,  of  the  viscosity. 
From  the  dynamical  theory  of  ga^es,  to  the  develop- 
ment of  which  he  contributed  so  much,  Maxwell 
drew  the  startling  oouclusiun  that  the  viscosity  of 
a  gas  should  l)e  Independent  of  ItH  density;  that 
within  wide  limits  the  rosistancu  to  the  moviug  disk 
should  be  scarcely  diminlslied  by  pumping  out  the 
gasi  so  as  to  form  a  partial  v.icuum.  Experimeut 
fully  c^mflrmed  this  theoretical  anticipation, — one 
of  the  most  remarkable  to  be  found  in  the  whole  his- 
tory of  ecieiice, —  and  proved  that  the  swinging  disk 
was  retarded  by  the  gas  as  much  when  the  barome- 
ter stood  at  lulf  an  inch  as  when  it  stood  at  thirty 
Inches.  It  was  obvious,  of  course,  that  the  law  must 
have  a  limit;  that  at  a  certain  point  of  exhaustion 
the  gas  must  liegin  to  lose  its  power:  and  Lord  Ray- 
lelgh  rememt>rrB  discussing  with  Maxwell,  soon  after 
the  publication  of  his  experiments,  the  whereabouts 
of  the  point  at  which  the  gas  would  cease  to  produce 
its  urdinar)-  effect.  His  apparatus,  however,  was 
quite  uu!ituited  fur  high  degrees  of  exhaustion;  and 
the  failure  uf  the  law  was  fir»t  observed  by  Kundt 
and  Warburg,  al  pressures  below  one  millimetre  of 
mercury.  Subsequently  the  matter  hti»  been  thor- 
oughly examined  by  Crookes,  who  extended  his  ob- 
servations to  the  highest  degrees  of  exhaustion,  as 
measured  by  MacLeod's  gauge.  Perhaps  the  most 
remarkable  rcsulu  relate  to  hydrogen.  From  the 
atmospheric  pressure  of  seven  hundred  and  sixty 
millimetres,  down  to  about  half  a  millimetre  of  mer- 
cury, the  viscosity  is  sensibly  constant.  From  this 
point  to  the  liighest  vacuum,  in  which  less  than  a  mil- 
lionth of  the  original  gas  remains,  the  coefBclcnt  of 
viscosity  drops  down  gradually  to  a  small  fraction 
of  its  original  value. 

Such  an  achievement  as  tlie  pretlicllon  of  Maxwell's 
law  of  viscosity  has.  of  course,  dra^vn  increased  al- 
teutton  to  the  dynamical  theory  of  gases.  At  the 
same  time,  the  theory  presents  serious  difHculties; 
and  we  cau  but  feel,  that,  while  the  electrical  and 
optical  properties  uf  gases  remain  out  of  relation  to 
the  theory,  no  final  judgment  is  possible. 

In  optics.  Attencion  has  naturally  centred  upon  the 
spectrum.  By  the  use  of  special  photographic  meth- 
ods, Abney  has  mapped  out  the  pecullarillcs  of  the 
invisible  rays  lying  beyond  the  red  with  such  success 


that  our  knowledge  of  them  begins  to  be  com]>ar«bto 
with  that  of  Uiose  visible  to  the  eye.  EijusHv  im- 
portant work  has  been  done  by  l,an!5lpv.  w^iw*  a 
refined  invention  of  Ids  own,  b.'i»»'d  ui-  id- 

pie  of  Siemcns's  pyrometer.    Interestin;;  »»« 

also  been  obtained  liy  Itecijuerel,  whose  nieth<xl  1» 
founded  upon  a  curious  action  of  the  ultro-reii  rays 
In  enfeebling  the  light  omitted  by  ph'JspborcAceixt 
substances.  One  of  the  niyst  stiirtllng  uf  Langley'i 
conclusions  relates  to  the  influencL'  of  the  atmos- 
phere in  modifying  the  quality  of  solar  light,  liy  the 
comparison  of  observations  made  through  varying 
thicknesses  of  air,  he  shows  that  the  atmospheric 
absorption  tells  most  Di-ion  the  light  of  high  refrmii- 
gibilily;  so  that,  to  an  eye  situated  outside  the  atmos- 
phere, the  sun  would  present  a  decidedly  bluish  tint. 

Cornu  has  made  use  of  the  fact  that  the  refra&gi- 
bility  of  a  ray  of  light  is  altered  by  a  motion  of  the 
luminous  body  to  or  from  the  observer  to  determine 
whether  a  line  is  of  solar  or  atmospheric  origin.  For 
this  purpose  a  small  image  of  the  sun  is  tlirowu  ujtun 
the  slit  of  the  spectroscope,  and  caused  to  vibrate  two 
or  three  times  a  second,  in  such  a  manner  that  the 
light  entering  the  instrument  comes  alternately  from 
the  advancing  and  retreating  limbs.  As  the  sun  ii 
itself  in  rotation,  and  thus  the  puftition  of  a  solar 
spectral  line  is  slightly  diCTerent  accordhig  as  the  light 
comes  from  the  advancing  or  from  ibe  retreating 
limb,  a  lino  due  to  absorption  within  the  sun  a]>- 
pears  to  tremble,  as  the  result  of  slight  alteniatcjy 
opposite  displacemenls.  But,  if  the  scat  of  the  aln 
sorption  be  in  the  atmosphere,  it  is  a  matter  of 
indifference  from  what  part  of  the  sun  tlie  light 
originally  proceeds;  and  the  line  maintains  Its  potj- 
tiou  in  spite  of  the  oscillation  of  the  image  upon  the 
slit  of  tiie  SI  metroscope* 

The  iuslrumental  wea{>on  of  inTOstigation,  the 
sjK'ctroscupe  itself,  has  made  Important  advances. 
The  mugnilicent  gratings  of  Rowland  are  a  new  power 
in  the  bands  of  the  spectroscopisCs.  and,  as  triamphs 
of  mechanical  art,  sevui  tu  be  little  short  of  [.lerfvc- 
tlon. 

Tlie  great  optical  constant,  the  velocity  of  light, 
has  been  the  subject  of  three  distinct  invcstlgatlitns 
by  Cornu,  Mlclielson,  and  Forbes.  As  may  bo  sup- 
posed, the  matter  is  of  no  ordinary  difficulty,  and  it 
is  therefore  not  surprising  that  the  agreement  should 
be  less  decided  than  could  be  wished.  From  tlieir 
observations,  which  were  made  by  a  modification  of 
Fizeau's  method  of  the  toothed  wheel.  Young  and 
Forl>es  drew  the  conclusion  that  the  velocity  of  light 
ill  vacuo  varies  from  color  to  color,  to  such  an  extent 
that  the  velocity  of  blue  light  is  nearly  two  per  cent 
greater  than  that  of  red  light.  .Such  a  variation  ts 
quite  opposed  to  existing  theoretical  notions,  and 
could  only  be  accepted  on  the  strongest  evidence. 
Mr.  Michelson,  whose  metliod  (that  of  Foucault)  is 
well  suited  to  bring  into  prominence  a  variation  of 
velocity  with  wave-lcngtli,  has  recently  repealed  hit 
experiments  with  special  reference  to  the  |)olnt  in 
question,  and  has  arrived  at  the  conclusion  that  no 
variation  exists,  comparable  wiU»  that  asserted  by 
Young  and  Forbes.    The  actual  velocity  dittcn  little 
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trook  lUai  foutiU  fram  Ills  Qist  series  of  experiments, 
»t>4  Bi«y  be  Ukeu  to  be  300,800  kilouotres  per 
MOoatl. 

li  LA  re)n»rkable  how  ruaiiy  of  tlie  playthings  of  our 
chil.lIi.'Hl  ..'ire  rise  to  qncKtlnii'i  of  the  deoprst  scicn- 
titi  In  Bpite  of  the  odmiralile  investigations 

0^  It  still   remain?  a  mystery  why  i^oapy 

»•'  rUuK*st  alone  among  fluids  as  a  material 

for  The  beauliftil  ilevelopnient  of  color  was 

IcQg  Ago  aacribed  to  the  Interference  of  light,  cal1e<I 
lAtu  filay  by  the  grarlual  thinning  of  the  tilm.  Some 
of  th*  phenomena  are,  however,  so  curious  as  to 
bive  loil  excellent  observers  like  Brewster  to  reject 
iiat  theory  of  thin  plates,  ami  to  assume  the  secre- 
tiflO  of  various  kinds  of  coluring-maltor. 

MTben  thf!  thickness  of  a  QUu  falls  below  a  small 
(Taction  of  the  length  of  a  wave  of  light,  the  color 
tSlaappvars,  auti  is  replaceil  by  an  intense  blackness. 
PpoloMon  Reinolii  and  Rucker  have  recently  made 
tbe  mju-kable  observatioD.  that  the  whole  of  the 
blade  rts^on.  soon  after  its  formation,  is  of  uniform 
iblckiMt*,  ih«  passage  from  the  blaek  to  the  colored 
partteiM  being  exceedingly  nbrupi.  By  two  inde- 
fVBdvnt  method?,  they  have  determined  the  thickness 
al  tba  blark  film  to  lie  lietween  seven  and  four- 
miUidoths  of  a  millimetre;  so  that  the  ihiu- 
filau  correspond  to  about  one-seventieth  of 
ft  wmve4ength  of  light.  The  imporLance  of  these 
ttantu  In  regard  to  molecular  theory  is  too  obvious  to 
bt  insHted  upon.  ••* 

Id  theoretical  acoustics,  progress  has  been  steadily 
maintained,  and  many  phenomena  which  were  ob- 
•rare  twenty  or  thirty  years  agr>,  have  since  received 
atlequnte  explanation.  If  some  important  practical 
f)ue»tioii9  remain  unsolved,  one  reason  is  Ihut  lliey 
h*TB  aiu  yet  been  delinitely  stated.  Almost  every 
thius  in  connection  with  tht*  ordinary  use  of  our 
Mli«c«  |>reseuta  peculiar  difficulties  to  scientific  in- 
vwillffitiloa.  Some  kinds  of  information  with  regard 
lu  their  surroundings  are  of  such  paramount  impor- 
tancft  to  tUGcesshe  generations  of  living  beings^  that 
tbey  hhtt  learned  to  interpret  indications,  which, 
Iroai  a  pbyvlcal  point  of  view,  are  of  the  slenderest 
^anct«r.  Every  day  we  are  in  the  habit  of  recogniz- 
ing, without  much  difficulty,  the  quarter  from  which 
and  proceeds ;  but  by  what  steps  we  attain  that 
h&s  not  yet  been  satisfactorily  expluined.  It  lias 
proved,  that,  when  pro[>er  precautions  are  taken. 
am  anahle  to  distinguish  whether  a  pure  tone  |as 
bvn  ■  vibmtiug  tuning-fork  held  over  a  suitable 
naoftaUn*)  comes  to  us  from  in  front,  or  from  behind. 
m«  U  what  might  have  boen  expected  from  an  a 
prier(  point  of  view;  but  what  would  not  have  been 
cqMCted  ia,  that  with  almost  any  other  sort  of  sound, 
frain  a  dap  of  the  hands  to  the  clearest  vowel-sound, 
ihfftfkcflmlnAiIon  Is  not  only  possible,  but  easy  and 
tuUacUre.  In  these  cases  it  does  not  appeivr  how 
aaafjsion  of  two  ears  helps  us,  though  there  is 
evldencu  that  it  does;  and,  even  when  sounds 
to  u»  from  tlje  right  or  left,  the  explanation  of 
iy«ady  dlaorinilnaiiou  which  is  then  possible  with 
tones  Is  not  so  easy  as  might  at  first  appear, 
fl  should  b«  IncUned  to  think  that  the  sound  was 


heard  much  more  londly  with  the  ear  that  Is  luruwl 
towards  than  with  the  ear  that  is  turned  from  it.  and 
that  in  this  way  the  direction  was  recognized.  But, 
if  we  try  the  experiment,  we  find,  that,  ut  any  rale 
with  notes  near  the  middle  of  the  musical  scale,  the 
difference  i>f  loudness  Is  by  no  means  so  very  gitat. 
The  wave-lengths  of  such  nolea  are  long  enough,  in 
relation  to  the  dimensions  of  the  head,  to  forbid  the 
formation  of  any  thing  like  a  sounfl-shadow,  in  which 
the  averted  ear  might  be  sheltered. 

In  concludiJig  this  imperfect  survey  of  recent  prog- 
ress in  physics,  Lord  Bayleigh  said  emphatically 
that  much  of  great  importance  had  l>t»eii  passed  over 
altogether.  He  should  liave  liked  to  speak  of  lliose 
far-reaching  speculations,  especially  asaociat*'d  witli 
the  name  of  Maxwell,  in  which  light  is  regarded  as  a 
disturbance  in  an  electro-magnetic  medium.  Indeed, 
at  one  time,  he  had  thought  of  taking  the  scientific 
work  of  Maxwell  as  the  principal  t)»eme  of  his 
address.  But,  like  most  men  of  genius.  Maxwell 
delighted  in  questions  too  obscure  and  difficiUt  for 
hasty  treatment;  and  thus,  much  of  lils  work  could 
hardly  be  considered  upon  such  an  occasion  as  the 
present.  MiixwelPs  endeavor  was  always  to  keep 
the  fact*  in  the  foreground;  and  to  his  influence,  In 
conjunction  with  that  of  Thomson  and  Helmhollz,  is 
largely  due  that  elimination  of  unnecessary  hypothe- 
sis which  is  one  of  the  distinguishing  cluiracterlstics 
of  the  science  of  Ihc  present  day. 

In  speaking  unfavorably  of  superfluous  iiypothesis, 
Lord  Kayleigh  did  not  wish  to  be  misimderstood. 
Science  is  nothhig  without  generalizations.  De- 
tached and  ill-assorted  facts  are  only  raw  material, 
anil,  in  the  absence  of  a  theoretical  solvent,  have  but 
little  nutritive  value.  At  the  present  time,  and  in 
some  departments,  the  accumulation  of  material  is 
so  rapid  that  there  Is  danger  of  indigestion.  By  a 
fiction  as  remarkable  as  any  to  be  fo\md  In  law,  what 
has  once  l>een  published,  even  though  It  be  in  the 
Russian  language,  is  usually  spoken  of  as  'Icnown;' 
.ind  it  is  often  forgotten  that  the  rediscovery  In  the 
library  may  be  a  more  dlfticult  and  uncertain  process 
than  the  first  disci>ver>-  in  the  laboratory.  In  this 
matter,  we  are  greatly  dependent  npon  annual  reports 
and  abstracts,  Issued  principally  In  Germany,  with- 
out whicli  the  search  for  the  discoveries  of  a  little- 
known  author  would  be  well-nigh  hoiKdess.  Much 
useful  work  has  been  done  In  this  direction  in  con- 
nection with  our  lujsociation.  Sacli  critical  reports 
as  those  upon  hydro-dynamics,  upon  tides,  and  upon 
spectroscopy,  guide  the  investigator  to  the  points 
most  re'^uirliig  attention,  and,  in  discussing  past 
achievements,  contribute  in  no  small  degree  to  future 
progress.  Hut,  though  good  work  has  been  done, 
much  yet  remains  to  do. 

In  estimating  the  present  position  and  prospects 
of  experimental  science,  there  is  good  ground  for 
encouragement.  The  multiplicatiun  of  laboratories 
gives  to  the  younger  generation  opywrtimities  such 
as  have  never  existed  before,  and  which  excite  the 
envy  of  those  who  have  had  to  learn  in  middle  life 
much  that  now  forms  part  of  an  undergraduate 
course.     As  lo  the  management  of  such  iustilutioDs, 
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there  is  rr»oin  for  ft  Ii^»]i1»ymff?wiice  of  opinion. 
For  many  kinds  of  oHginnl  work,  esp<»rially  in  con- 
nection witli  (iccurate  mvasurenient.  there  m  nt>etl  of 
expensive  :ippai-atu$;  and  It  is  often  dlffloult  t*^  i>er* 
suHde  a  slmieul  t^nio  his  best  with  imiierfccl  ftppH- 
ancOH,  when  Iw  knows  tlial  by  other  ineniis  a  l^'itcr 
result  i:ould  be  attained  wit!»  greater  facility.  X«vftr* 
theless,  il  srenis  important  to  discourage  too  ereal 
reliance  upon  the  instrument-maker.  Much  of  the 
best  original  work  has  been  done  wttli  thf  hoiiielieHt 
appliances;  and  the  endeavor  to  turn  to  the  host 
account  th<^  means  that  may  bt;  at  band  dev<<lo(t8 
higenulty  and  roaonrc**  more  than  the  most  ehihorate 


detcrrainations  with  ready-mii'i-  tu'-iruiuLMr.-.  t  i:'-r- 
Is  danger,  "Iheru  ise,  that  llie  experimonlJil  edncallor 
of  a  plodding  stud»»nl  slu^iild  be  too  wechxn'tCAl  «ul 
Artificial,  so  tliat  he  is  pu/.«lwl  hy  small  changv%  of 
apparatus,  niucli  us  many  sclioul-boyB  are  pmtzled  hj 
II  trtin-^posiijon  of  the  letter*  in  a  dlagniiii  of  KocM 
in  closing,  Lord  lUylelgh  touched  on  lhe*Or«k 
<in«fttion.'  or  'fJreck  i\nd  Latin  question,*  and  irifJ 
lo  ease  the  fi'Ar.**  o(  the  good  souls  wlin  '■*  ■'  '=■•■■'  •!»• 
to  awake  and  find  their  souls  arc-  no  h 

but  have  been  madtr  away  with  hy  i. .. .  i.-.ii. 

investigator. 


INTELLIGENCE  FROM  AMERICAN  SCIENTIFIC  STATIONS, 


GOVBRNMBNT    ORQANIZATIONS. 

IT.8.  geolo^oal  sorrej. 

(Work  proposeii  for  the  ensuing  fiscal  year.) 

TtlE  plans  for  work  to  he  done  during  the  year 
ending  Juno  30,  1885,  have  Iwen  matured  as  follows, 
subject  to  the  exigencies  of  I  lie  service:  — 

Xorth  Atlantic  iJistricl.  To  po  g  raph  y.  —  Tlie 
work  lioue  during  the  puAl  year,  in  this  district,  by 
the  authority  of  the  secretary  of  the  interior,  will  be 
continued  under  the  general  direction  of  Mr.  Henry 
Gannett.  Recognizing  the  vulue  of  iIjc  work  in  prog- 
ress in  Mftssachuaietts,  the  governor  rcvom mended 
and  the  legislature  appropriat*.'<l  a  sum  of  forty  ibou- 
sand  dollars,  to  be  expended  during  tltree  years  —  ten 
thousand  the  first  year,  and  fifteen  thousand  during 
two  sucoeediug  years  —  for  topographic  work,  to  be 
doue  under  the  general  direction  of  a  commission  ap- 
pointe<l  to  co-oporatc  with  the  geological  sur'cy.  This 
commission  consists  of  Ron.  F.  A.  Walker,  president 
of  the  Institute  of  technology,  Prof,  N.  S.  Slialer  of 
Harvard  college,  and  Asslstarit  H.  L.  Whiting  of  the 
coast-survey.  Four  partitas  will  be  put  In  the  field,  In 
charge  of  Messrs.  11.  F.  Walling,  Anton  Karl,  J.  D. 
Hoffman,  and  S.  H.  IJodfish  respectively,  assisted  by 
Mr.  W.  *}.  Newman  and  others.  The  topographic 
work  by  the  state  of  New  Jersey  having  ceased,  and 
the  material  having  been  transferred  to  the  geological 
sur^'ey  without  expense  to  the  United  Stales,  it  is 
proposed  that  the  topographical  wurk  be  taken  up  by- 
Mr.  C.  C.  Vermeule,  aich^l  by  coiniHJteut  assistants, 
uuder  the  general  superintendence  of  Prof.  George 
H.  Cook,  stale  geologist,  who  gives  his  services  gra- 
tuitously for  that  purp<H!e. 

General  geology.  —  General  geological  work 
will  be  carried  on  in  New  England  under  the  direc- 
tion of  Prof.  U.  Pumpelly. 

South  Atlantic  diatrict  Topograph  y.— The 
work  begun  in  1882  will  be  continued  under  the  gen- 
eral direction  of  Mr.  Gilbert  Thompson.  Six  topo- 
graphical parties  will  enter  the  field  under  Messrs.  C. 
M.  Yeatos,  Morris  Uien,  F.  M,  Pearson,  W.  A.  Shum- 
way,  and  one  other;  then-  will  be  alno  two  triangula- 


lion  parties,  one  under  S.  S.  OannelT,  with  ^uOnJ 
assistants  Messrs.  Wilson.  Blair,  McKinney,  Oyster, 
Hacked,  Hayes,  Wakefield,  Xlblack.  Michler,  nnil 
Harrison.  The  area  It  is  proposed  to  survey  Indnila 
that  portion  of  the  Appalachian  region  rompriwd  tu 
eastern  Kentucky,  SQuth -western  Virginia,  wwt«ra 
North  Carolina,  eastern  Tennessee,  north-weeiftni 
South  Carolina  and  Georgia,  and  northern  Alabama 

General  geology. —Tliis  part  of  the  work  In 
this  district  will  be  in  charge  of  Mr.  O.  K.  GUlwrt. 
assisted  bv  Messrs.  L'*.  Kussell,  Ira  Sayles,  H.  R. 
Oeiger,  J.  C.  White,  and  W.  D.  Johnson.  ThcwwIt 
begun  in  the  District  of  Columbia  will  bo  suap^inied 
during  the  absence  of  parties  In  the  field,  but  tiii 
geology  will  be  extended  by  Mr.  McGe«  through  piro 
of  Virginia  and  Maryland. 

Southern  Misrti»tfippl  and  Rockf/  Monnttun  disttiA. 
Topography. —Excepting   In    Yellowstone  N»- 
tlonal  Park,  the  general  direction  of  work  in  this  dit- 
trict  will  be  taken  by  A.  H.  Thorapeon.     In  Ariioiui 
two  parties,  under  H.  M.  Wilson  and    A.  P.  Davli, 
will  l>e  assisted  by  Messrs.  Holman,  Wallace.  Uabtr.' 
and   Chapman.     In  Texa^.  Mr.  E.  M.  Douglas  will 
direct  the  work,  as  will  Mr.  R  U.  Goode.  with  Messrs. 
Hawkins  and  Katcliff  assisting,  in  parts  of  Kanao*. 
Missouri,  and  Arkansas.     Some  astronomical  work  In 
this  district  will  be  executed  by  Mr.  Robert  S.  Wood- 
ward, assisted  by  Bushroil  W.ishtngton.     In  the  YeW' 
lowslone   National  Park,  Mr.  J.  H.  R<*nshaw««   will 
remain  in  charge  of  the  work,  assisted  by  Ensign*, 
Chase  and  Garrett  and  Mr.  S.  A.  Aplin. 

Geology.  —  Arnold  Hague,  assisted   by  M«MI 
Iddings,  Weed.  Wright,  and  Davis,  will  carr)  on  th«] 
geological  survey  of  the  Yellowstone  Park. 

Northern  MiMinnippi  and  Rocky  ytounlain  iIMrit 
Geology.  — The  survey  of  the  glacial  formatioi 
In  this  district  will  be  continued  under  Prof.  T, 
Chamberiin,  assisted  by  Messrs.  Salisbury  and  Todd-I 
General  geological  work  in  Michigan.  Wlsr  t 

Minnesota,  will  he  continued,  as  heretofore 
direction   of   Mr,    U.  D.  Irving,  aaslsli'd    tn   Ai 
Chauvenet,  Dnnlells,  C.  W.  Hall,  Vanhlse,  and  Mei 
riani.     Dr.  F.  V.  Hayden  will  re-enter  upon  his  im 
tigatious  of  the  geology  of  the  Upper  MlMouri,  awia 
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by  Dr.  A-  C.  Peale.  The  extinct  volcanoes  of  the 
Bocky  llouutiuti  and  Cnscade  rofiges  will  form  the 
«ab>fc:t  of  eontiniieil  study  by  Capt.  C.  £.  Diitton, 
IT.S.A-,  *wI«U'd  by  MHssrft.  Dlllcr  and  Van  Hoesen. 

Ecutiotnic  geology. — Tbc  cominissioner  of 
Intftsn  affairs  h&vbig  requested,  and  the  secretary  of 
■•-  iMviug  directed  it,  an  examination  of  the 
■•t  the  rin;at  Sjrtux  reservation  in  Dakota 
«r  ^  by  Mr.  Bailey  Willis  and  assistants.     In 

(  •  'i""?lally  in  Uie  K'Aoai's  Silver  Cliff,  and 

I '  iv'ork  will  be  continued  by  Mr.  S.  F. 

t  '!   by   Mi!Mi"8.  Cross,  Dun,  Eakins. 

n. ;!•  '  .1,1  1.  iCodgers,  and  Schoiifarber, 

/'...'  ,r:  ./the  Pac{tic.  T  op  ogr  aphy.  —  This 
work,  wliicb  has  been  in  progress  for  two  years,  will 
^  in  chiirK«  of  Mark  6.  Kerr.  :issi$ted  by  Messrs. 
iSiekamck'sr  and  Abem.  The  topographical  and  gco- 
li^Uml  sarvey.  carried  on  under  the  auspices  of  the 
Konbem  Piiciflc  railway  In  Montana  and  Washing- 
UKi  Territory  by  Prof.  K.  Pumpelly,  having  been  dls- 
c  '    Miemnps,  fielil-noles,  and  material  have,  at 

)i  ,  been  torned  over  to  ll»e  XJ.  S.  geological 

9iutf\.  I  iie-se  explorations,  covering  some  forty-two 
tbcttftand  »'(iiare  mitfA,  will  thit<t  be  utilized  and  made 
pabUc  on  Uie  atandard  scale  of  the  survey. 

GrologT.  —  Dr.  Itecker,  assisted  by  Messrs.  Mel- 
rUi#,  Kaboirg,  and  Turner,  will  continue  the  geological 
«xpioraiion  of  the  cinnabar  de^Kisits  of  California. 

(General  work  of  the  surrey.) 

Slaihii^*  and  economic  yeoloi/y.  —  Last  year  Mr. 
JUbVt  Wlltlams^  jiut-.  collected  a  large  amount  of 
■dninc  statistics,  which  were  issued  under  the  title  of 
tkB  *iLaend  rt'sources  of  the  Unltetl  Slates.'  No 
fibUimc  published  by  the  survey  has  been  more  eagerly 


sought  for,  or  given  more  general  sattsfHotion.  It  Is 
proposed  to  issue  one  of  these  volumes  yearly,  thus 
bringiiig  the  mining  statistics  annually  up  to  date. 

Paieontoloifi/.  Vertebrates,  —  The  vertebrate 
paleontology  of  the  north-west  will  be  further  investi- 
gated by  Prof.  O.  C.  Marsh,  assisted  by  Mcsars.  Willis- 
ton,  Bostwick,  Hermann,  and  Barbour.  Inverte- 
brates.—  Dr.  C.  A.  WTiite,  assisted  l)y  .^fessrs.  J. 
B.  Marcou,  L.  C.  Johnson,  and  Frank  Bnrns,  will 
carry  ou  inveEttigations  among  raesosoic  and  tertiary 
forms.  Mr.  C.  D.  Walcott,  with  the  assistance  of 
Messrs.  Cooper  Curtice  and  J.  W.  Gentry,  will  inves- 
tigate tite  paleozoic  fauna.  Tbo  work  on  the  fossil 
luuiellibrancbiiita,  begun  by  Professor  James  Hall, 
will  be  promoted  by  the  assistance  of  the  survey. 
I'al  eobo  t  un  y. — Dr.  Xewberry  will  continue  bia 
work  on  the  fossil  flora  of  the  north-west,  and  Prof. 
W.  M.  Fontaine  bis  researches  on  mesozolc  bot&ny ; 
while  general  paleobotany  will  be  in  charge  of  Mr. 
Lester  F.  Ward,  assisted  by  Mr.  O.  C.  Ward. 

Chemistry.— "SUica  the  organization  of  the  laboratory 
of  the  survey,  its  work  has  grown  enornmusly,  almost 
pr'.'cluding  original  investicaiions  by  the  mas.s  of 
I'conomlc  questions  demanding  solution.  Tho  work 
will  conlinu*^  to  ho  dirccteil  by  Piiif.  F.  W.  Clarke, 
assisted  by  Messrs.  Chatard,  fiooch,  Barns,  Uallock, 
Manners,  WhilHcld,  Erni.  Chase,  and  Howard. 

Foreatry.  —  The  work  of  mapping  the  forest  dis- 
tricts of  the  LTnited  States  will  be  continued  under 
the  direction  uf  Mr.  George  W.  Shult. 

PubUcationi;  —  Mr.  W.  H.  Holmes  will  continue 
to  supervise  the  preparation  of  the  illustrations  of 
variutis  kinds  for  the  survey  publications,  on  the  sat- 
isfactory and  artistic  character  of  which  so  much 
depends.  He  will  be  assisted  by  qualitied  collabora- 
tors. 


RECENT  PROCEEDINGS   OF  SCIENTIFIC  SOCIETIES, 


Aokdcmy  of  natond  soIsikms,  Philadelphli. 

/■(f  15.  — Ur.  Thomas  3Ieehan  remarked  that  in 
ftflny  composite  flowrs  the  pollen  is  ejected  from 
tk»  ft|»tfX  of  the  etamlnal  tube,  and  it  became  a  mat- 
Ur  of  Enl^rest  to  ascertain  the  mechanism  by  which 
ftb  U  accoruptlsboil.  The  lltiwers  uf  Comi>ositae  are 
■ach  fre«|uent<*d  by  |K)Ilen-coIlucthig  inxecis,  Imnoy- 
plb*rer«  ^^-Idom  resorting  to  them.  It  is  difficult, 
t'  •  w;»tch  the  (low  of  jKillen  in  theoiK^n  air, 

1  'iMPd  by  the  insects  :ls  fast  as  It  ap[>ears. 

^    ,  -^    rs  •>f  Helianihus  leiiticularis  Dntigl.  were 

„;,;.. I  wid,  for  the  purpr»se  of  study,  placed  in 
uuc«r»  iif  water  in  a  room  wliere  insects  could  not 
41«tyrb  \}\**m  In  thift  way  it  was  ol«erved.  that, 
^f  '  'lb*  hjwl  rf' ached  its  full  length,  very 

^-  lj;  morning  the  stnmlnal  tube  com* 

gttit:'!-!  u>  iuvA  beyond  the  mouth  of  the  corolla,  and 
l^iibaat  nine  A^M,  had  extended  to  a  distance  of  one- 
blith  \h*  wbol«  length  of  the  latter.  The  pollen 
Bmb  oonimifiK'ed  lo  emerge  through  the  upper  por- 


tion of  thestaniinal  tube,  which,  the  stamens  narrow- 
ing, left  the  apices  free.  During  the  day  the  pollen 
continued  to  pour  out,  until  by  nightfall  a  large 
amount  had  accumulated  at  the  apex  of  the  lube. 
The  morning  of  the  second  day  the  artns  of  the 
pistil  emerged,  and  commenced  to  expand ;  and  at  once 
the  staminal  tube  commenced  to  descend.  At  the 
end  of  the  third  day  the  htaminal  tube*  had  retired 
entirely  within  the  tube  of  the  corolla,  and,  with 
the  pistil,  had  l>egtni  to  wiih^T.  A  careful  examina- 
tion shows,  that,  through  the  whole  coiu>e,  the  col- 
umn of  united  anthers  remains  entirely  of  the  same 
length,  the  filaments  only  being  elastic.  These 
stretch  fully  one-half  their  length.  They  are  at- 
tached to  thii  tube  of  the  corolla  at  the  inflated  por- 
tion, a  short  distance  above  the  akene,  and  extend  to 
about  midway  between  this  point  and  the  end  of  the 
tubular  portion  at  the  base  of  the  limb;  but,  when 
the  anther-tube  Is  extended,  the  filaments  occupy  the 
whole  of  the  space.  Thus  pollen  could  fall  on  the 
stigma  of  the  jirevious  day*s  flower;  but,  as  this  is 
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already  covered  by  Its  owtj,  such  a  supply  is  hardly 
likely  to  be  of  mufli  service:  we  may  therefore  wy 
tbftt  the  arrangements  favor  sclf-fortilizntlon. 

Fhiioaophioal  looietyi  Wuhington. 

May  £4.  —  Mr.  H.  H.  Bates  read  a  paper  on  iho 

physical  basis  of  phenomena. Professor  Tlionias 

Robinson  spoke  of  the  strata  and  timbering  of  the 
east  shaft  of  the  water-works  extension.  As  an  inci- 
dent to  the  engineering-works  for  the  increase  of  the 
watei-supply  of  Washington,  a  shaft  has  been  lunlc 
through  the  superficial  deposits  in  the  vicinity  of 
Howard  university.  Professor  Hobinson  presented 
A  complete  record  of  the  formations  pierced  by  the 
shait,  and  discussed,  also,  the  peculiar  method  of 
timbering. 

June  7.  — Mr.  G.  K.  Gilbert  presented  a  plan  for 
the  subject-bibliography  of  North- American  geologic 
literaturo;  and  Major  J.  W.  Powell  presented  a  slightly 
different  plan  for  the  same  purpose.  These  plans 
proposed  to  establish  at  the  outset  a  limited  number 
of  divisions  of  the  subjecl-mattftr  of  the  literature, 
and  to  simultaneously  i>reparc  a  bibliography  of  each, 
the  total  number  of  bibliographies  1>elng  about  sev- 
enty-five. A  long  discussion  ensued,  in  the  course 
of  which  the  plans  wore  vigorously  criticised  by 
Dr.  Billings,  who  maintained  that  any  classification 
would  be  found  to  require  continual  modification, 
and  would  be  ultimately  unsatisfactory.  He  advo- 
cated the  adoption  of  the  subject-index  method,  and 
the  accumulation  of  a  large  body  of  references  before 
clai9i0oatiou  was  attempted. 


NOTES  AND  NEWS, 


We  have  much  pleasure  in  presenting  the  readers 
of  Science  with  a  few  facts  relating  to  some  of  the 
more  prominent  members  of  the  British  association, 
who  are  expected  to  be  present  at  the  Montreal  meet- 
ing. 

The  permanent  general  secretaries  (honorary)  are 
Capt.  Douglas  Galton  and  Mr.  A.  G.  Venion  Har- 
court.  The  fonner  has  held  office  for  many  years; 
and,  in  addition  to  ti  wide  sclentiHc  culture,  possesses 
a  special  knowledge  of  every  thing  relating  to  sanitary 
science,  and  hence  has  been  much  engaged  In  pro- 
motit^g  the  International  health  exhibition.  He  is  a 
coasin  of  Mr.  Francis  Galton.  Mr.  Harcourt  is  a 
near  relative  of  the  home  secretary  of  state,  and  is 
professor  of  cliemistry  at  Chrlstchurch  colle^,  Ox- 
ford. Ho  has  devoted  special  attention  to  the  chem- 
istry of  cas-lighling.  The  secretary,  and  generic 
executive  officer  of  the  association,  is  Prof.  T.  G. 
Bonixey,  who  Is  now  president  of  the  Geological  so- 
ciety of  Londuti.  Fur  many  years  he  was  fellow  and 
tutor  of  St.  John's  college,  Cambridge,  but  at  presejit 
fills  the  chair  of  geology,  etc.,  at  Universiiy  college, 
London.  He  i«  dislln;^uished  rather  as  a  pelrologist 
and  mineralogist  than  as  a  paleontologist.  Tlic 
treasurer,  Prof.  A.  W.  Williamson,  the  distinguished 
chemist,  is  unable  to  attend  this  meeting;  but  fata 
functions  will  b<^,  discharged  by  Professor  Burden 


Sanderson,  Waynflete  professor  of  jdiysiologr  at  Ox- 
ford, .ind  one  of  the  ecienlitk"  julvis^m  of  the  gincni- 
ment.  The  president  of  the  aswciatlon  for  llUi  rrar 
is  the  Right  lion.  Lord  fUyletgh,  an  accouuiof  iihov 
life  is  given  on  another  page. 

Among  the  twelve  vice-presidents  are  iJie  Right 
Hon.  Sir  Lyon  Playfair.  Sir  J.  D.  Hooker,  and  Ppo(. 
E.  Frankland.  Sir  L,  Playfalr  has  been  nominated 
as  the  president  of  the  association  for  ihe  Aberdefn 
m^fpting  in  1885.  Born  in  1810,  he  very  early  inolt 
great  interest  in  chemistry,  and  in  1858  was  electee! 
professor  thereof  In  the  rniversity  of  Edinburgh, 
which  he  now  represents  in  parliament.  Ue  ren- 
dered great  services  as  special  commissioner  in  charge 
of  juries  at  the  International  exhibitions  of  1851  ami 
1862.  In  187:^74  he  was  postmaster-general,  snil 
from  1880  to  1SS3  was  deputy-speaker  of  the  house  of 
commons,  and  chairman  of  committee  of  ways  and 
means.  A  great  authority  on  all  educational  quw- 
tlona,  he  is  one  of  the  very  few  members  of  parlia- 
ment who  are  eminent  In  science.  Sir  J.  Hooker, 
the  director  of  Kew  gardens,  so  famous  for  his  inves- 
tigations of  the  laws  which  govern  plant-distribution, 
was  president  of  the  Royal  society  from  1873  to  IS7S, 
and  of  this  association  in  1S08.  *  In  1877  he  accom- 
panied the  U.S.  survey  parties  In  Utah  and  Colorado. 
Dr.  Frankland,  bom  in  1825,  was  president  of  the 
Chemical  society  In  1871,  and  for  many  years  hai 
been  connected  with  the  government  teaching  of 
chemistry,  his  present  office  l»eing  that  of  prt)fe»sor 
of  chemistry  in  tlic  Normal  school  of  science,  SouUi 
Kensington.  Much  of  his  work  has  been  In  connec- 
tion with  the  Rivers'  pollution  commission. 

Coming  now  to  the  presidents  of  sections,  mal 
matlcs  and  physics  (section  A)  will  be  under  the  guid- 
ance of  Sir  W.  Thomson,  who  has  been  professor  erf 
mathematirs  In  the  University  of  Glasgow  since  1844, 
at  which  time  he  was  twenty-two  year?  of  age.  Hi* 
famous  researches  in  thermo-dynamlcs  and  iu  mag- 
netism, .and  his  practical  work  in  submarine  lel^- 
raphy,  scarcely  need  a  reference  here.  He  wi»i 
knighted  in  1866,  on  the  succcssfnl  completion  of  the 
Atlantic  cable,  and  was  president  of  the  association 
in  1S71.  Chemistry  (section  B)  will  be  presided  over 
by  Prof.  H.  E.  Roscoc,  who,  since  IS.'iS,  has  been  pTt> 
fessor  of  chemistry  in  Owens  college,  Ma: 
He  Is  president  of  the  Literary  and  phi! 
society  of  Manchester,  and  vice-chancellor  «)£  uif  ne-^ 
Victoria  university.  He  is  also  one  of  the  Royal  com- 
mission on  technical  instruction,  and  will  bo  knighted 
for  his  services  in  that  cnpscily.  He  was  president 
of  the  Chemical  society  in  1880,  and  the  first  presl- 
dent  of  the  new  Society  of  chemical  lndn8tr>-ln  18S1. 
Geology  (section  C)  will  have  for  Its  president  Mr.  W. 
T.  Blanford,  thesecreUry  of  theGeologtcaJ  society  of 
London.  Section  D  (biology)  will  be  guided  by  Prof. 
H.  N.  Moseley,  who  made  his  scientific  reputation  as 
one  of  the  natiiraliats  of  the  Challenger  deeji-se.-ft 
surveying  expedition,  and  eventually  succe<?drd  Pro- 
fessor Kolle^lon  in  his  rhair  at  the  I'niv  ■-  ••  r 
Oxford.  Gen.  Sir  Henry  Lefroy,  a  disi 
scientific  officer  of  the  Royal  artillery,  wih  ,. 
over  section  E  (geography).    Ho  Itas  recently  pal 
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Uilicil  A  T&luAbte  contribution  to  tcrrefttrial  m&g- 
nfxtfm.  ^i^tioii  F  <<^conoinic  Aci«nct!  Anil  statisUcB) 
»  !«<J  ov.Tby  Sir  Richard  Temple,  who  was 

•ni  -lit  of  relief  oporations  for  the   Uongal 

^mitie  m  1K»4,  and  governor  of  the  Bombay  presi- 
4cDcy  froiu  1377  Iv  IHSti.  The  president  of  section  G 
{•ogliieering)  will  bv  Sir  Fr*?denck  Braiuwcll.  brother 
t4  Br^rati  Bniinwell,  the  dlstinguishetl  judge.  Ho  is  a 
m  he  heavy  ordnantecomniittee,  and  la  con- 

»u  -.ilted  by  the  government  on  engineering 

qUMiivott.  At  Uiifl  meeting,  the  Bclence  of  anthro- 
potogjr.  Instead  of  t»clng.  as  lieretofore.  a  sub-section 
ol  D  I  biology),  wil)  b©  raised  to  the  dignity  of  a  sec- 
Uon  hy  Itaelf ;  am)  over  aeolion  H,  Dr.  K.  B.  Tylor.  the 
Umottfl  anthropologist,  will  preside.  Boni  in  li^iS, 
he  haa  devote*!  his  life  to  the  study  of  the  races  of 
mankhnl.  their  history,  languages,  and  civitiKation. 
He  iM  pre»Ident  of  the  Anthropological  society,  and 
keeper  of  the  Oxford  university  museum,  succeed- 
ing tlt^m  Prof.  n.  J.  Smith,  whose  chair  of  mathe- 
tr  'ist  been  filled  by  Professor  Sylvester. 

ug  lectures  to  the  whole  ;is8ociation  will 
Iw  ^ven  uu  Friday,  Aug.  30.  and  Monday,  Sept.  1,  by 
Prof,  O.  J.  I-odge  and  Kev.  W.  H.  DiUlinger.  Dr. 
Lo4ge  Is  profe«sor  of  physics  at  University  college. 
Uttfpool.and  Is  one  of  the  most  rising  physicists  of 
the  day.  The  subject  of  his  discourse  Is  '  Dust/  to 
vhlch  be  has  devote<l  much  attention  of  late.  Kev. 
vr.  H.  Dallinger  ts  principal  of  the  Wesley  college, 
Sheffield,  and  one  of  the  lecturers  for  the  Gilchrist 
educalionai  trust.  His  subject,  on  this  occasion,  is 
"The  modem  microscope  in  relation  to  the  least  and 
lowest  forms  of  life/'  his  researches  on  which,  in  con- 
netction  with  Dr.  Drysdale  of  Liverpool,  required 
enormous  patience  and  perseverance  to  carry  to  a  suc- 
cessful issue. 

Within  the  limits  of  space  allotted  for  this  purpose, 
a  few  more  names  of  Uiose  who  are  expected  to  bo 
prvsasit,  and  to  take  part  in  the  meeting,  may  be  men- 
ttooed  in  aJpbabetical  order:  Prof.  J.  ('.  Adams,  the 
liOwndeJUi  professor  of  astronomy  in  the  University 
of  Cambridge,  widely  known  as  the  discoverer  of  the 
pH--'  ^"•■*ime,  from  calculations  of  disturbances  iu 
tl:  '.  the  other  planets;  Professor  .Tames  De- 

11  !.Lan  professor  of  natural  and  expcrimeni- 

a  y  at  Cambridge,  and  Fullerian  professor 

o-  :it  the  Royal  Institution,  London  (the  ap- 

p-  -'Id  by  Faraday),  wlioso  coUabitrateurti  arc 

p;  l.iveing  and  McKendrick:   Sir  F.   Evans, 

«  .>n)  Admiral  Uichanls  as  the  hydrographer 

(b  .  .     i^li   admiralty;   Mr.  James  Glaisher,  the 

TVlcran  aeronaut  and  meteorologist,  who  in  1805  suc- 
Otevle^l  Admiral  Fitzroy  in  the  meteorological  depart- 
ment of  the  boani  of  trade;  Professor  Leone  Levi, 
hkni  in  ttoiy.  naturalized  In  Engl:uid  In  1S4T,  who 
WM  tbA  BUln  promoter  of  the  first  (Liverpool)  cham- 
ber of  commerce  In  Britain,  founded  In  l^i>  —  he  is  a 
greai  autliority  on  intcmalional  and  commen'ml  law; 
Dr.  W.  H.  Perkin,  presidtfut  of  the  Chemical  society 
of  tx'fkilocL,  and  also  of  the  Society  of  chemical  indus- 
try, wlko  WM  the  founder  of  the  anilino-dye  indiu^try, 
and  Is  nnw  engaged  ifi  magneto-optical  researches; 
lUv.  f^.  J.  Perry,  director »«!  Sionyhurst  observatory 


since  ISrtt,  chief  of  the  Kergnelen  Island  transit  of 
Tenus  expedition  of  1S74,  and  of  the  Madagaiicar 
similar  expedition  of  1SS2;  Prof.  W.  Chandler  Rol)- 
orts,  chemi&t  to  the  mint,  and  professor  of  metallurgy, 
etc..  at  the  normal  school  of  science,  succeeding  Dr. 
Perey  —  his  researches  on  the  physical  properties  of 
alloys  are  well  known;  Dr.  P.  L.  Sclaler,  one  of  the 
secretaries  of  this  association  from  1877  to  1$S2,  who 
since  1850  has  been  secretary*  of  iho  Zouluglcal  society 
of  London  —  he  is  specially  known  as  an  ornitholo- 
gist; and  Mr.  Walter  Weldon.  who  occupies  a  distin- 
guished place  among  tliose  who  have  striven  Ut  apply 
pure  science  to  manufacturing  problems,  cliiefly  con- 
nected with  the  soda  industrj',  with  which,  probably, 
no  man  is  better  acquainted  —  he  preceded  Dr.  Per- 
kin as  president  of  the  Society  of  chemical  industr>. 

— A  number  of  papers  and  abstracts  have  already 
been  received  for  the  mechanical  section  (D)  of  the 
American  association:  and  a  sufficient  number,  in 
addition,  are  expected  from  prominent  gentlemen,  to 
make  sure  that  the  sessions  will  be  of  unusual  in- 
terest. In  addition  to  the  address  of  President  R.  0. 
Thurston,  two  pajwrs  have  been  promised  by  Prof, 
William  A.  Rodgers  of  Cambridge,  in  connection 
with  bis  already  celebrated  labors  on  standard  bars, 
perfect  screws,  etc.  In  the  same  connection,  a  paper 
will  be  read  by  J.  A.  Brosbear  of  Pittsburgh,  Penn., 
on  the  manipulation  of  optical  surfaces.  Other  pa- 
pers on  connected  snbjccts  are  expected;  and  it  is 
suggested  that  at  least  one  session  be  devoted  to  these 
papers,  and  discussions  upon  them.  From  Mr.  Allan 
Stirling  of  Xew-York  City,  is  promised  *  The  econ- 
omy of  the  electric  light;'  and  the  engineer,  Mr. 
W.  A.  Traill,  of  Portnish,  Ireland,  will  explain  the 
Giants  Causeway  and  Portnish  electric  tramway, 
and  exhibit  a  working  model  of  the  same.  A  session 
may  tiiereforo  i>e  occupied  with  moileni  applica- 
tions of  electricity.  Another  session  will  be  occu- 
pied with  papers  upon  civil-engineering  subjects, 
among  which  maybe  mentioned.  "Three  problems 
in  river  physics:  I''.  The  transportation  of  sediment, 
and  the  formation  .and  removal  of  sand-bars;  2*=*.  The 
flow  of  water  in  n-itunil  channels;  3°.  The  relation 
of  levees  to  the  low-water  navigation  of  rivers;"  by 
Professor  Johnson  of  Washington  nnlvcrsity,  St. 
Louis,  Mo.  Other  paficrs  announced  are,  '  The 
strength  of  cast-iron,*  by  J.  A.  Millar,  secretary  of 
the  Institute  of  engineers  and  ship-builders,  in  S*ot- 
laitd;  'Driven  welts,'  by  J.  C.  Hoadley  of  Boston; 
*  lielting,'  by  Professor  Lanza  of  the  Massachusetts 
institute  of  technologj-;  'Steam-cylinder  condensa- 
tion,' by  Assistant-Professor  Fisher;  and  'Methods 
of  teaching  in  mechanical  engineering,*  by  Professor 
Alden  of  the  Worcester  free  institute.  It  Is  hoped 
that  there  will  be  sufficient  papei-s  uptm  the  last  9nl>- 
ject  to  devote  a  session  thereto,  aud  gentlemen  Inter- 
ested are  requestinl  to  come  prepared  to  take  active 
part  in  the  discussions. 

Pr«>fe8sor  Webb,  the  secretary  of  the  section,  may 
ill  future  >>e  addressed  at  the  association  heaihiuarters 
in  Philadelphia:  and  he  requests  that  abstract*,  and 
especially  titles  of  papers,  should  be  sent  as  soon  as 
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possible  (0  the  permanent  secreUry,  Prof.  F.  W. 

Puiuam.  Hotel  Lafayette.  Spnce  has  b^ei\  provided 
for  moilrls  and  apparatus,  and  attention  is  dirvctt:d 
to  the  reduced  rates  of  transportation  to  and  from 
PUiladeiphla. 

—  From  tho  report  of  Lieut.  W.  P.  Ray*  IT.S.N.,  in 
chargp  of  I)rancU  hydropraphic  office,  New  Orleans, 
La.,  Ang.  U,  we  le&rn  ihatCapt.  C.  W.  Reed,  of  the 
City  of  Dallas,  reports  that  all  the  captains  criiisiiig 
along  Uie  easieni  edge  of  the  bank  nf  Yucatan  and 
north-eastern  part  of  Yucatan  have  been  very  much 
surpriHcd  at  the  absence  of  the  usual  northerly  cur- 
rent during  Ai.ril.  May,  June,  and  July.  There  has 
been  no  pttrceptible  current  until  the  last  three  days. 
Tlie  sailing  directions  give  one  and  a  half  to  two  and 
A  half  knots  per  hour  for  these  nioutlui. 

—  The  Navy  department  has  ordered  Commander 
W.  T.  Sami)son  and  Lieut.  Commander  T.  F.  Jewel! 
to  Montreal,  in  attendance  on  the  Uritlsh  association 
fur  the  a<lvuncemeul  of  science,  and  Lieut.  Com- 
mander Jen-ell  to  Pliiladelphia  during  the  meeting 
of  tlio  American  association. 

—  The  U.S.  geological  survey  has  recently  pul> 
lisUed  lwr>  to|)Ographical  sheets  of  north-eastern 
Arizona,  and  one  of  north-western  New  Mexico, 
crosseil  by  the  line  of  the  Atlantic  ixml  Pacific  rail- 
road, —  liie  work  uf  sun'eys  in  I8SI,  1S82,  and  1883, 
by  Messrs,  Gilbert  Thompson,  A.  H.  Thompson,  and 
their  subordinalcB.  The  scale  is  1 ;  250,0»X>,  with  con- 
tours every  two  hundred  feet.  The  reghm  Included 
is  of  relatively  simple  plateau  structure,  complicated 
by  volcanic  action  that  has  built  cones  and  spread  out 
lava-beds,  and  by  the  ei-osion  of  irregularly  branch- 
ing cafions  which  in  several  places  have  a  remarkable 
resemblance  to  the  veins  of  a  maple-leaf.  Most  of 
the  stream -courses  are  now  dry,  and  scr\'e  as  well- 
enclosed  traits  between  the  scattered  settlements. 
Shallow  lakes  and  pools  are  not  uncommon,  and 
springs  are  marked  at  the  headsof  small  ravines:  but 
their  waters  soon  disappear  in  tho  sand  below.  Many 
Indian  villages  and  ruins  are  map]»ed.  including  the 
Zunl  towns  on  the  Mesas,  and  the  cliff  dwellings  of 
the  Cafionf  de  Chelly  and  del  Muerlo.  The  lettering 
li  not  so  good  as  it  should  be,  that  of  the  legend  of 
the  plates  being  about  iw  bail  as  possible,  and  the 
aiwllin*:  of  some  of  the  Spanish  names  is  certainly  uii- 
Spanish.  Tho  artistic  execution  reflects  no  credit 
upon  the  9ur\*oy,  being  far  below  the  standard  gained 
in  recent  years. 

—  The  thirty-ninth  volume  of  the  Mdmoires  of  the 
topographic  sisction  of  the  Russian  general  staff  has 
recently  aptiearetl   in   St.   Petersburg.     Its  contentJi 

L_'onipri»e,  among  other  import;int  papers,  ii  report  by 
Lei  .  'edeff  on  the  Bessanibian  triangulation.  As  the 
autho  *■*«  work  Is  connected  with  the  general  triangu- 
lation  Ovif  *^c  erupire,  It  has  been  taken  in  hand  with 
the  view,'^  among  other  things,  of  calculating  the  dif- 
ference of^'  l*^vel  between  the  Black  and  Ualtic  Seaa. 
Tlie  result, \  'jowfi^'^*"*  **  subject  to  too  large  a  probable 
error  to  have  .  more  than  an  experimental  Interest;  but 
a  levelling  rectSnily  executed  has  proved  that  there  is 


no  sensible  dlfTeronce  of  level  bolweon  the  Black  8ci 
at  Odessa  and  the  Baltic  at  Llhavtu 

A  topographical  exploration  of  northern  Khorwui 
and  southern  Turoomania,  with  the  aatronomicU 
data  furnished  by  Gladyshcff.  has  pormlttiid  the  cou- 
structinn  of  an  excellent  map  of  lliis  region  on  a  scalt 
of  l;  210,fX)0.  Farther  to  the  east,  Arkhlpi^ff  ha 
established  the  course  of  tlie  routes  lea^ltng  Croo 
Karchi  and  Bukhara  to  Kilif  and  CUarjuL,  along  Uic 
Amu  Daria. 

The  topography  of  the  country  between  the  AJtsl 
Mountains  and  the  valley  of  the  Ujtper  Irtish,  along 
the  Kusso-Chiiiose  frontier,  has  been  recently  Uio 
subject  of  extensive  exploration,  a  suund  b.tsis  heLng 
afforded  for  the  work  by  the  astronomical  ohscrrs- 
tions  of  Miroshnichenko. 

Trlangulation  has  recently  been  carried  on  beCireco 
Vladivostok  and  the  Amur  on  a  line  between  Um 
Ussnrl  River  and  tlie  west  flanks  of  the  Sikhota. 
Mountains.  In  the  fame  province,  by  sun'cys  along 
the  Rusao-Cblnese  frontier,  a  termination  has  >e«a 
put  to  th^  uncertainty  in  rcgan]  lo  the  bouitilaiy 
which  has  so  long  interfered  with  the  pncipcr  admin- 
istration of  Justice  and  collection  of  tajtea. 

—  Great  preparations  are  being  made  for  the  exhl- 
biUon  of  goldsmiths'  work,  to  be  held  next  year  In 
the  ancient  u»wn  of  Nuremberg.  F.xhihits  are  to  lie 
duty  free;  and  a  lottery,  of  which  the  prizes  will 
be  exhibits,  will  be  held,  and  a  guaranty  fund  uf 
fifty  thousand  pnuntls  has  been  subscribed.  Indisa 
and  Persian  work  Is  expected;  Japanese,  promised. 
America,  Spain,  uhd  i'ortugal  have  shown  their  syn- 
(Uithy  with  the  undertaking;  and  France,  Italy,  Bel- 
gium, and  Austria  are  already  represented.  Tb« 
historical  department  is  expected  to  be  of  consider- 
able scientific  interest. 

—  Letters  received  from  Prjeralski  announce  his 
arrival  at  Alashan  in  January,  1884.  after  having 
crossed  Mongolia  without  accident.  No  one  wm  ill, 
though  the  mercury  had  frozen  several  limes  during 
the  journey.  At  present  the  explorers  should  be  ia 
Thnwt,  or  at  least  In  Tzaidam. 

—  The  principal  results  of  the  meteorological  ila- 
tiou  in  Xovala  i^ntlia  have  been  made  public.  The 
coldest  monthly  mean  was  that  of  January.  1S8S 
(about  ~'J^  F. );  hiu  tlie  thermometer  iniiicaUvt 
—  Ol'*  F.  on  Several  occasions.  The  north-east 
and  nr>rth-west  winds  wci*e  extremely  violent,  .tad 
being  always  :iccompanied  by  drifting  snow,  ami 
sudden  in  Bpriugii»g  up,  were  dangerous  for  any  oi 
the  party  who  might  bo  away  from  the  station. 

—  The  fall  of  a  meteor  near  Odessa  was  recently 
reported  to  the  French  academy.  It  seems,  that  a* 
the  track  of  the  meteor,  as  «een  from  the  city,  made 
it  probable  that  it  must  have  fallen  near  by,  a  reward 
was  offered  by  one  of  tho  local  papers  for  Its  dis- 
covery, which  was  responded  to  by  a  peasant  who 
had  seen  it  fall  In  the  field  where  he  was  at  work. 
It  proved  to  be  a  shapeless  mass  of  about  eighteen 
pounds. 
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\tER!CAir  ASSOC/ATIO.^   AfEET- 
ING  !N  PHJLADELPHIA. 

acting  Philadelphia  as  the  place  of  its 
in  1884.  the  American  iissociution  lor 
ncezuent  of  Bcicncc  han  i-cttirnod  to  its 
>e.  Forty-four  years  ago,  a  score  of 
I  —  one  of  whom,  James  Hall,  still 
honor  and  vigor  —  assembled  in  the 
Ibc  academy  of  sciences,  and  formed 
»clatiou  of  geologists  and  naturalists. 
rs  later,  in  Boston,  it  was  decided  to 
tisls  Assoi'intion  ;  and  so  at  another 
in  l'Uil:ulelplua,  on  the  20tU  of  Sep- 
IA48,  under  the  guidance  of  a  leader 
but  lately  departed,  —  the  beloved 
B.  Rogers,  —  a  new  constitution  was 
other  scientific  professors  and  workers 
slrtl.  and  the  association,  as  we  now 
lU  its  catholic  comprehensiveness,  was 

PIOD  ita  course, 
luuue  and  the  new  form  were  doubt- 
Vsted  by  the  British  association,  which 
origin  from  the  meeting  at  York  in 
'he  object  of  the  American  80ciet3'  was 
to  be,  "  by  periodical  and  migratory 
to  promote  intercourse  between  those 
CtiUivating  science  in  different  parts  of 
id  StAtes ;  to  give  a  stronger  and  moi-c 
Dpuisc  and  u  more  systematic  direc- 
ienlilic  research  in  our  country ;  and 
e  for  the  labora  of  scicntlUc  men  in- 
rncililjes  and  a  wider  nsefnlness." 
Illy  the  scope  of  the  society  was 
aud  *  America '  took  the  place  of 
tates.' 

t  re*as8embting  at  Philadelphia,  when 
reverse*!  Uie  digits  from  *\S  to  'xi, 
Ural  to  consider  how  far  iJic  purposes 
oders  have  been  fulfilled.     The  most 
ng  them  could   not  have  antici- 
growtb  of  scientific  endowments, 
of  one  generation,  as  we  now  look 
— isu. 


back  npon.  The  museums,  the  laboratorieB, 
the  surveys,  the  obaen-atorics,  the  professor- 
ships, the  schools  of  science  and  technology', 
which  have  been  eiitablished  aud  maintained 
since  the  association  was  formed,  not  only  in 
the  east  but  in  Uie  west,  are  results  which,  per- 
haps, may  not  be  directly  attributed  to  the 
association,  but  which  certainly  would  never 
have  been  secured  without  a  wide  dillusion  of 
scientific  enthusiasm,  such  as  usually  follows 
these  migratory  congresses  of  inveatigntors  and 
teachers.  We  are  among  those  who  believe, 
that,  if  it  oould  be  shown  that  the  association 
docs  notliing  for  the  intellectual  advantage  of 
its  members,  neverlheless,  nil  the  efforts  ex- 
pended in  its  mnuagement  eire  rcwanlcd  like 
the  labors  of  the  sowers  in  the  springtime. 
The  seed  springs  up,  *  some  ten,  some  sixty, 
some  a  hundred  fold.'  The  educated  people  in 
every  eommunit}',  whether  they  are  specially 
interested  in  science  or  not,  are  always  at- 
tracted to  the  meetings ;  and  the  reportj^  of 
papers  and  addresses  are  read  far  and  wide 
through  the  land.  Impressions  are  thus  made 
In  respect  to  the  importance  of  ditTcrcnt  lines 
of  research  ;  and  the  names  of  scientific  leaders 
become  known  to  those  who  would  never  enter 
the  dens  and  caves  of  the  specialists,  and  would 
never  have  the  benefit  of  their  inspiration  were 
it  not  for  these  autumnal  conferences. 

Rarely  is  there  a  meeting  of  the  associatioa 
which  docs  not  afford  striking  examples  of  the 
relations  of  government  to  science,  and  of  the 
importance  of  securing  for  the  public  the  results 
of  prolonged  research.  Astronomy,  geology, 
geodesy,  certain  branches  of  physicju,  ethnology, 
and  now  biology,  through  the  admirable  8tu<Ues 
of  the  U.  S.  fish-commission,  receive  their  most 
generous  encouragement  from  the  national 
government.  To  make  the  same  assertion  in 
another  form,  we  may  say  that  an  enlightened 
l>€ople  insists  u\}Oii  it  that  ctjngress  ?hall  secure, 
for  the  good  of  all  citizens,  whatever  results 
can  be  obtained  by  the  liberal  employment  of 
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science  in  the  public  aervico.  Morc  thau  this, 
individual  citizons  have  discovcn^il  that  Iheif 
18  no  better  use  for  wealth  than  Ity  endowments 
like  those  which  are  annually  added  to  the  edu- 
cntionnl  resources  of  the  country.  In  aiding 
all  such  toudenciea,  the  Amcricao  association 
has  ixirfonned  a  noble  part. 

As  we  have  seen,  the  founders  of  tlie  asso- 
oiatiau  declared  as  their  first  object  the  pro- 
motion of  *•'  intercourse  between  those  who  are 
cultivating  science  Id  diifcrent  parts  of  tlie 
United  States."  One  of  the  obstacles  to  prep- 
ress in  this  country  iu  the  wide  se[>anitiou  of 
those  who  are  workers  in  kindred  departments. 
A  professor  in  Dublin  or  in  Kdinburgh  may 
go  to  Loudon  in  a  uU^hX, :  but  ib  lalies  seven 
days  for  our  California  friends,  and  half  that 
time  for  many  a  professor  iu  the  interior,  to 
reach  Washington  or  Boston.  So  much  the 
more  reason  is  there  that  these  annual  con- 
gresses, bringing  people  together  from  every 
part  of  the  land,  should  be  kept  up.  Acquaint- 
ances, friendships,  copartnerships,  promotions, 
criticisms,  suggestions,  assistance,  are  the 
fhiits  of  this  intercourse.  Those  who  live  in 
the  centre  of  scientiflc  activities,  who  see  more 
people  of  mark  in  every  mouth  than  are  to  be 
seen  at  other  places  in  &  year,  are  in  danger  of 
undervaluing  all  popular  assemblies  and  conven- 
tions, and  are  tempted  to  stay  away  from  the  un- 
satisfactory throng.  But  it  has  been  fortunate 
that  nearly  all  the  most  eminent  members  of 
the  American  association  have  been  really  to 
attend  these  meetings  frequently,  if  not  invari- 
ably, and  to  give  the  encouragement  of  their 
presence,  their  counsel,  and  their  friendly 
greetings,  to  those  who  were  younger.  Not  to 
mention  any  who  are  living,  was  there  ever 
a  more  benignant  and  inspiring  teacher  than 
Agassiz?  did  any  one  ever  foi-get  the  greetings 
of  Bache  who  once  felt  his  friendly  grasp? 
and  could  anybody  be  more  ready  thau  Henry  to 
lend  a  helpful  baud  to  all  who  needed  enoonr- 
agement?  Are  there  not  scores  of  workers  in 
the  field  to-daj'  who  remember  with  gratitude 
this  trio,  and  others  of  their  kin,  as  thoy  ap- 
peared, for  instance,  at  the  Albany  meeting 
when  the  association  was  in  the  lirst  flush  of 


its  youthHil  vigor?  An-  there  not  like  n^ 
ollectiona  of  the  gTf'at  assembly  of  188i»,  when 
Boston  and  Cambridge  gave  such  .idroirabl* 
faeililtes  for  seeing  institutions  and  men? 

It  seems  to  us  that*  there  is  always  daDgvr 
of  so  multiplying  the  number  of  meetings.  a(ui 
of  so  subilividing  llie  sections,  as  to  itinfusc 
the  members  of  the  association,  detract  ffom 
the  general  interest,  and  irUorfcrc  with  the  ei- 
chauge  of  personal  courtesies.  The  remtidn 
lies  with  the  officers  of  the  associaUoD,  ^\ 
A'enting  with  firm  and  judicious  dtcisiuns  iltf 
reading  of  |K>or  papers,  and  cutting  otf  tlie 
discussions  of  wordy  and  rambling  a|»eaken. 
A  few  able  pai>€rs  are  mucli  belter  wortli  the 
consideration  of  the  association  than  a  multi- 
tude of  unimportant  communications.  i\>K- 
deranda  non  nmneranda. 

As  we  write  these  lines,  the  meeting  has  uot 
begun ;  but  the  circulars  which  have  \vm 
issued  show  that  every  thing  has  been  done  io 
Philadelphia  which  eicpericnce  in  hoapiuUtr 
can  suggest  for  the  pleasure  of  the  associa- 
tion. We  trust  that  the  reflex  influences  of  the 
gathering  will  be  felt  upon  the  now  institute 
biology,  on  the  great  schools  of  mediciut.  on 
the  University  of  Pennsylvania,  on  the  Acad* 
cmy  of  natural  sciences,  and  on  all  tlie  oUnv 
scientific  foundations  of  which  the  city  is  jiisUt 
proud.  The  seat  of  the  American  philosopbi- 
cal  society  is  a  shrine  which  the  countrjineaj 
of  Franklin  and  Rittenhouse  will  visit  wilh 
pleasure  under  the  piesideucy  of  Lesley. 


/.  PETER  LESLEY. 
The  subject  of  tins  notice  was  born  S«pl.i 
17,  \'f<\\)y  in  Philadelphia.  Both  his  giand- 
futher  and  father  were  cabinet-makers,  intiilli»| 
gent,  strong,  and  honest  men,  who  brought  up 
large  families  in  the  faith  of  the  Chur^^i  ofj 
Scotland,  and  in  a  love  for  hard  work  of  cv« 
kind,  physical  and  intellectual,  nevraasctitj 
to  school  on  his  sixth  birthday,  to  the  acadenty] 
on  his  twelfth,  and  to  the  University  of  Penu- 
sylvania  on  his  fifteenth,  getting  his  diploroaj 
in  1838.  At  an  early  age,  his  religious  expo 
riences  were  of  the  severest  type.    He  kneffl 
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the  Bible,  cspocially  the  Old  Tcstmnent,  almost 
by  beart ;  had  read  Bun^'an's  '  Pilgrim's  prog- 
of  limes,  and  '  Robiusoii  Crusoe  ' 
;  went  three  times  to  church  every 
Sonday.  and  twice  lo  Sabhalh  school ;  and  was 
tJit*  bo^t  trim  for  beoomiug  a  candidate  for 
miniairy, 
to  whiob,  in 
fad.  be  had 
)jeen  secretly 
dodicalcd 
from      his 
birth.       Tlic 
fiunily  physi- 
cJaii.   howev- 
er, rpfuftiHl  to 
permit  hira  lo 
rater  Prioce- 
loQ  seminary 
after   grada- 
aling  from 
college;  and 
tn     accident 
threw  into 
bia  lap   a 
Hnoodaaioa 
seMb-aaalat- 
lat   oo    the 
ficological 
•atvej*    of 
?«Dnay]va  - 
nift.  under 
tbe  direction 
Olhof.  Hen- 
"  Tv  Kogers, 
I  it  was 
•ft^)    in    the 
>Btiimu    of 
1  that  he 
d 

al  «tudie8   nt   Princeton,   N^. 

nnounceii   his   intention   not   to 

iMliun,  but  to  spend  hi&  ministry 

t)ie  castaway  people  of  the  Alleghany 

f,  with  whoac  wretched  *piritual  con- 

}uui  W-comc  acquainted  iu  tlic  course 

*f  kU  geological  Bu^^'€ys.     To  give  himself  a 


closer  and  deeper  view  into  the  character  of  the 
descendants  of  the  original  immigrants  to  Penn- 
sylvania, he  sailed  from  New  York  to  Liverpool 
as  a  sleorage  passenger  in  1844,  walked  through 
Kngland  and  around  France  with  a  knapsack 
and  blouse,  visited  the  Waldenses  of  Dauphino 

and  tlie  IMet- 
ists  in  Gene 
va.  crossed 
the  Jura  on 
foot,  and  mid- 
dle Gennany, 
and  spent 
the  winter 
months  with 
Tholuck  at 
the  universi- 
ty at  Halle, 
returning  in 
a  sailing-ves- 
sel from  Bre- 
men to  Phil- 
adelphia the 
following 
May.  He 
spent  the 
next  two 
years  in  the 
mountai  u- 
distiicts  of 
the  state,  un* 
til  his  natu- 
rally vigorous 
(oustilution 
gave  way, 
under  inces- 
sant mental 
excitement, 
I»odily  fa- 
tigue and  ex- 
posua*. 

A  long  illness  ensued  ;  but  late  iu  1848  the 
worn-out  missionary  became  the  salaried  pastor 
of  an  Ortbodox-CougregalionaliHt  church  near 
Boston,  and  continued  in  that' capacit}' three 
years,  when,  bidding  farewell  lo  his  parish  and 
to  theology-,  he  returned  to  his  native  place 
and  natural  science,  to  commence  life  anew. 
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The  next  ten  years  were  the  most  active  of 
his  life,  most  of  the  time  being  8])CDt  in  the 
field.  In  1850  he  published  a  ^'Manual  of 
coal  and  its  toi)ography,  illustrated  by  original 
drawings,  chiefly  of  facts  in  the  geology*  of 
the  Appalachian  region  of  the  United  States," 
and  was  appointed  secretary  of  the  American 
iron  association.  In  1859  appeared  his  "'Iron 
manufacturer's  guide  to  furnaces,  forges,  and 
rolling-mills  of  the  United  States,  with  discus- 
sions of  iron  as  a  chemical  element,  an  Amer- 
ican ore,  and  a  manufactured  af;;ticlc,  in 
commerce  and  in  history.**  Jan.  15,  1858, 
while  examining  the  iron-works  of  southern 
Ohio,  Mr.  Lesley  was  elected  librarian,  and 
Jan.  7,  1859,  one  of  the  four  secretaries  of  the 
American  philosopliical  society,  and  continues 
to  hold  these  offices,  which,  for  the  first  year  or 
two,  withdrew  him  almost  entirely  from  field- 
work.  From  1860  to  18C6  Mr.  Lesley  was 
busily-  employed  by  capitalists  to  pronounce 
upon  projected  mining-plants,  and  by  mine- 
owners  to  examine  their  properties,  the  call  for 
iron  and  coal  being  great  on  account  of  the 
civil  war.  In  1864  and  1865  serious  illnesses, 
produced  by  overwork,  prepared  the  way  for  a 
complete  breakdown  of  his  nervous  system  in 
the  early  summer  of  18C6,  from  which  he  did 
not  recover  until  the  early  winter  of  1869,  this 
interval  of  three  years  and  a  half  being  spent 
mostly  iu  Europe. 

Mr.  Lesley  went   from   Italy  to   the   Paris 
exposition  of  1867  as  one  of  the  ten  commis- 


sioners appointed  b3*  the  United  States  senate; 
but  his  illness  steadily  increased,  and  he  wu 
compelled  to  abandon  his  duties.  Not  nnti) 
1872  could  he  again  do  six  hours  of  hard  work 
a  day ;  and  a  new  career  of  nsefhlness  was 
opened  to  him  by  his  appointment,  in  that  yeir, 
to  the  professorship  of  geology  in  the  new  de- 
partment of  science  of  the  University  of  Peso- 
sylvania,  and  in  1873  to  the  directorship  of  the 
Second  geological  survey  of  the  state,  still  io 
progress.  For  four  years  (1873-78)  he  per- 
formed the  duties  of  both  offices,  finding  his 
only  relaxation  in  a  short  voyage  to  Europe 
every  two  years ;  but  a  threatening  recarrenoe 
of  his  former  malady  induced  him  to  offer  hi* 
resignation  to  the  trustees  of  the  university, 
who,  however,  preferred  to  grant  him  an  in- 
definite furlough,  until  the  close  of  the  geologi- 
cal survey. 

With  what  untinng  zeal  he  has  devoted  him- 
self to  the  work  of  that  survey  is  only  kDOvn 
to  those  who  have  been  associated  with  him  ia 
the  work.  How  successfully  he  has  conducted 
it,  is  shown  to  the  world  through  the  seventy 
volumes  recording  its  progress.  If  his  hun- 
dreds of  papers,  scientific  and  literary,  read 
before  the  American  philosophical  society,  had 
never  been  published,  this  great  work  alone 
would  place  him  in  the  fh>nt  rank  of  Americ&o 
geologists.  Of  the  personal  character  of  a 
man  whose  modesty  is  his  most  prominent 
trait,  it  is  difficult  to  speak  as  one  would  wisb 
during  his  life. 


AMERICAN  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE, 


PENDING  PROBLEMS  OF  ASTRONOMY.'^ 

Thirty-six  years  ago  this  very  month,  in  this  city, 
and  near  the  place  where  we  are  now  assembled,  the 
American  association  for  the  advancement  of  science 
was  organized,  and  held  its  first  meeting.  Now,  for 
the  first  time,  it  revisits  its  honored  birthplace. 

Few  of  lliose  present  this  evening  were,  I  suppose, 
in  attendance  upon  that  first  meeting.     Here  and 

1  Addresii  to  Uic  Amerlciui  SBsocfation  for  the  advancement 
of  iicicnce  at  PhlladerphlA,  Sept.  5, 1884,  by  Prof.  C.  A.  YoONo, 
profciwor  of  aatronumy  at  I^inccton,  retiring  president  of  tbe 
asAoclaUon. 


there,  among  the  members  of  the  association,  I  see^ 
indeed,  the  venerable  faces  of  one  and  another,  who, 
at  that  time  in  tbe  flush  and  vigor  of  early  manhood, 
participated  in  its  proceedings  and  discussions;  and 
there  are  other^t,  wtio,  as  boys  or  youths,  looked  od 
in  silence,  and  listening  to  the  words  of  Agassizand 
Feirce,  of  Bache  and  Ilenry,  and  the  Rogers  brotheri 
and  their  associates,  drank  in  that  inspiring  lore  of 
truth  and  science  which  ever  since  has  guided  and 
impelled  their  lives.  Probably  enongh,  too,  then 
may  be  among  our  hosts  in  tlie  audience  a  few  who 
remember  that  occasion,  and  were  present  u  spec- 
tators. 
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bsLantlally,  we  who  meet  here  lo-dfty  are  a 

lioti,  raore  niimerfius  certainly,   and   io 

unquestionably  betUr  eijuipped   for 

an  our  predecessors  wen?:  ihotigh  we 

«Are  to  challenge  comparisons  &%  regards 

>UUy,  or  clearness  of  Inaiglit,  or  lofty  pur- 

»  Hoe  of  icience  luu  greatly  chnnge<l  in  the 

\e;  AS  mnch.  perhaps,  as  thiH  g^reat  city  and 

»n.     One  uii^tit  itlinost  say,  tbat,  since  1^8, 

[5  hnw  Itecoiuo  new*  in  the  scifnlific  world. 

a  new  uintheiuatks  and  a  new  astronomy. 

pmUtry  and  a  new  electricity,  a  new  geology 

fw  biology,     (ireal  voices  have  8i>oken,  and 

i*fomied  the  world  of  iliotighi  and  research 

»  the  material  prodoctj  of  science  have 

he  a^iwcM  of  external  life.     The  telegraph 

kcno-inachlue  have  not  more  changed  the 

»  of  hiiiintius  and  industry  than  the  specu- 

Darwin  and  HelmboliK  and  their  comncers 

:ted  those  of  philiMophy  and  science. 

jthttiigh   this  return   to  our  birthplace  laig- 

oiip*iCLinns  and   comparisons  which  might 

occupy  our  attention   for  even   a  much 

le  than  this  evening's  §ession.  I  prefer,  on 

\c.  to  take  a  different  course:  looking  for- 

Iher  than  backwards,  and  confining  myself 

>  topics  which  lie  along  the  pathway  of  my 

of  work. 

»yager  up4ta  Uu>  inland  sea  of  JapaiL  sees 
\\y  rifling  before  him  new  islands  and  moun- 
tliat  fairyland.  Some  conie  out  suddenly 
lind  nearer  rocks  or  Islets,  which  long  con- 
i  greater  things  beyond ;  and  some  are  veiled 
which  give  no  hint  of  what  they  hide,  until 
|Yj|h  back  the  curtain ;  some,  and  tlie  great- 
^m  all,  are  first  seen  as  the  minutest  specks 
horizon,  and  grow  slowly  to  their  final  gran- 
fi»n  !>efore  they  roach  the  horizon  line,  while 
Ible,  ihey  sometimes  intimate  their  presence 
III  tky  and  air;  so  slight,  indeed,  that  only 
■d  eye  nf  the  skilful  sailor  can  detect  them, 
pite  obvious  to  him. 

hat  fto,  as  we  look  forward  into  the  future 
re,  wv  see  new  problems  and  grent  9ubjt;cls 
themselves.     Some  are  Imminent  and  in 
—  they  miwl  be  dealt  with  at  once,  l)efore 
>greM  can  be  ma<]e;  others  are  more  re- 
itArasUug  in  rarious  degrees;  and  some,  as 
aionSf  almost  too  misty  and  In- 
'coniemplaiion. 
mr  p*»rmi»'!tion.  1   propose  this  evenitig  to 
itno  of  ilie  pending  problems  of  astronomy. 
ie<:ni  Ui  be  most  pressing,  and  most 
solution  as  a  conditiim  of  advance; 
'which  appear  in  tbeni«elve»  most  inlcrest- 
)ly  t^  t»e  fruitful,  from  a  philosophic  (Hiint 

flrat  tbo*e  that  lie  nearest,  we  have  the 

rhich  reiatt.'  to  the  dimensions  and  figure 

It,  ihn  unlf'irmlty  of  its  ditirnil  rotation, 

■^  poles  and  axis. 

•n  prevails,  that  we  already 


know  the  earth's  dimensions  with  an  accuracy  even 
greater  than  that  required  by  any  ajttronomtcal  de- 
mands. I  certainly  had  that  impression  mysoU  not 
long  ago,  and  was  a  little  startled  on  being  told  by 
the  superintendent  of  our  N»ntical  almanac  that  the 
remaining  uncertainly  was  still  sutlicient  to  produce 
serious  embarrassment  in  the  reduction  and  ompari- 
son  of  certain  lunar  observations.  The  length  of  the 
line  joining,  say,  the  Navnl  observatory  at  Washing- 
ton with  Hie  Koyal  observatory  at.  the  (.'ape  of  Good 
Hope,  is  doubtful;  not  to  the  extent  of  only  a  fi?w 
hundred  feet,  as  commonly  supposed,  but  llie  uncer- 
tainty amounts  to  some  thoUAandn  of  feet,  and  may 
possibly  be  a  mile  or  more,  i>rol>ahly  not  less  than  a 
leii-lhou3iindlh  of  the  whole  dUtance:  and  tlie  lUrtsc- 
tton  of  the  line  is  uncertain  in  about  the  same  decree. 
Of  course,  on  those  portions  of  clrher  continent  which 
have  been  directly  connected  with  each  other  by  geo- 
detic triangnlfttions,  no  corresponding  unct^rialniy 
obtnins;  and  ns  time  goes  on,  and  these  surveys  are 
cxtetided,  the  form  and  dlmensiou'i  of  each  contlnu* 
ous  land-surface  will  become  more  and  more  pi?rfectly 
determined.  But  at  present  we  have  no  oatisfA*;tory 
means  of  obtaining  the  desired  accuracy  in  the  rela- 
tive f)osilion  of  places  separated  by  oceans,  so  that 
they  cannot  be  connected  by  chains  of  trlangulatlon. 
Astronomical  determinations  of  latitude  and  longi- 
tude do  not  meet  the  case;  since,  in  the  last  analysis* 
they  only  give  nt  any  selected  station  the  'Urectinn  (/ 
yravity  relative  to  the  axis  of  the  earth,  and  some 
Qxed  meridian  plane,  and  do  not  furnish  any  linear 
measurement  or  dimension. 

Of  course.  If  the  surface  of  the  earth  were  an  exact 
spheroid,  and  if  there  were  no  irregular  attractions 
due  to  mountains  and  valleys  and  the  varying  riensily 
of  strata,  the  difficulty  could  be  easily  evaded;  but. 
as  the  matter  stands,  it  looks  as  if  nothing  short  of 
a  complete  geodetic  triangulatlnn  of  the  whole  earth 
would  ever  answer  the  puri)ose, — a  triangulalion 
covering  Asia  and  Africa,  an  well  as  Europe,  and 
brought  into  America  by  way  of  Siberia  and  Be- 
ring StralL 

It  is  Indeed  theoretically  possible,  and  ja»t  con- 
ceivable, that  the  problem  may  some  day  be  reversed. 
and  tbat  the  geodesist  may  come  to  owe  some  of  his 
most  important  data  to  the  observers  of  the  lunar 
motions.  When  the  relative  position  of  two  or  more 
remote  observatories  shall  have  been  precisely  deter- 
mined by  triangulalion  (for  Instance,  Greenwich. 
Madras,  and  the  Cape  of  Good  Hope),  and  when,  by 
lmpn>ved  methods  and  observations  ma«le  ai  these 
fundamental  stations,  the  moon^s  position  and  motion 
relative  to  them  shall  have  been  determined  with  an 
accuracy  much  exceeding  any  thing  now  attainable, 
then  by  similar  observations,  made  simultaneously 
at  any  station  in  this  hemisphere,  it  will  be  Uieoretl- 
cally  poAsIhle  to  deti»rmine  the  position  of  this  sta- 
tion, and  so,  by  way  of  the  moon,  to  bridge  the 
ocean,  ami  ascertain  how  other  stations  are  related 
to  those  which  were  taken  as  primary.  I  do  not, 
of  course,  mean  to  imply,  lliat.  In  the  preaeiU  state  of 
observational  astronomy,  any  such  procedure  would 
lead  to  results  of  much  value;  but,  before  the  Asiatic 
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triangttlftUon  ineAts  the  American  At  Dering  Strait,  it 
Is  not  uiilfkely  that  t1i«  Hcriiracy  of  lunar  observa- 
tions nil)  1m?  greatly  tncreasej. 

The  present  imcertainty  as  to  the  earth's  dimen- 
sions Ifl  not.  however,  a  sensible  embarrosBment  to 
astronomers,  except  In  tleallng  with  tlie  nmon,  espe* 
Cially  in  attempting  to  employ  observations  made  at 
remote  and  ocean-separated  stations  for  the  deter- 
mination of  her  parallax. 

As  to  the  form  of  the  eartlt,  it  seems  pretty  evident 
that  before  long  it  will  be  wise  to  give  up  further  at- 
tempts to  determine  exactly  what  spheroid  or  ellip- 
soid mn9t  nearly  corrtf^poinU  to  the  actual  figure  of 
the  earth;  since  every  new  continental  survey  will 
require  a  mollification  of  the  elements  of  this  sphe- 
roid in  order  to  take  account  of  the  new  data.  It  will 
be  better  to  assume  some  closely  approximate  sphe- 
roid OA  afiualitu ;  its  elements  to  be  forever  retained 
unchanged,  while  the  deviations  of  the  ai!tual  surface 
from  this  ideal  standard  will  be  the  subject  of  con- 
tinned  invosti^ation  and  measurement. 

A  more  important  and  anxious  question  of  the 
motlcro  astruuoniLT  is,  Is  tlicj  eartlfs  rutaliou  UDi< 
form,  and,  if  not,  in  what  way  and  to  what  extent 
does  it  vary  ?  The  importnnoe,  of  course,  lies  in  the 
fact  that  this  rotation  furnishes  our  fimdamental 
measure  and  unit  of  time. 

Up  to  a  comparatively  recent  date,  there  has  not 
been  reason  to  suspect  this  unit  of  any  variation  suf- 
ficient to  be  detected  by  human  observation.  It  has 
long  been  perceived,  of  course,  thfit  any  changes  in 
the  earth's  form  or  dimensions  must  alter  the  length 
of  the  dny.  The  displacement  of  the  surface  or 
strata  by  earthquakes  or  by  more  gradual  elevation 
and  subsidence,  the  transportation  of  matter  towards 
or  from  the  equator  by  rivers  or  ocean  currents,  the 
accumulation  or  removal  of  ice  in  the  polar  regtona 
or  on  mountain-tops,  — any  such  caiis*'s  must  neces- 
sarily produce  a  real  effect.  So.  also,  must  the  fric- 
tion of  tides  and  trade-winds.  But  it  has  been 
supposed  that  these  effects  were  so  minute,  and  to 
such  an  extent  mutually  compensatory,  as  to  be  quite 
be)'ond  the  reach  of  observation;  nor  i»  it  yet  certain 
that  they  are  not.  All  that  can  b«^  said  is,  that  it  is 
now  beginning  to  be  qtiestlonabh  whether  they  are, 
or  are  not. 

Tlie  reason  for  suspecting  perceptible  variation  tn 
the  earth's  revolution,  lies  mainly  in  certain  unex- 
plained lrrei;ularStle5  In  the  apparent  motions  of  the 
moon.  She  alone,  of  all  the  lienvenly  bo<lies,  changes 
her  place  in  the  sky  so  rapidly,  tluit  minute  inaccura- 
cies of  a  st^cond  or  two  in  ihe  time  of  observation 
would  lead  to  sensiiilo  discrepancies  in  the  observed 
position:  an  error  of  one  second,  in  tlie  time,  corre- 
sponding to  about  half  a  second  in  her  place,  —  a 
quantity  minute,  certainly,  but  perfectly  observable. 
No  other  heavenly  body  has  an  apparent  movement 
anywhere  nearly  as  rapid,  excepting  only  the  inner 
satellite  of  Mars;  and  this  body  Is  so  minute  that  its 
accurate  observation  Is  luipraoticable>  except  wilh  the 
largest  telescopes,  and  at  the  times  when  Mars  Is 
unusually  near  the  earth. 

Now,  of  Ute,  the  motions  of  the  moon  have  been 


very  carefully  investigated,  both  theoretically  and 
observationally;  and,  in  spite  of  every  thing,  lhw» 
remain  discrepancies  which  defy  explanalloa.  ff« 
are  compelleil  to  wlrait  one  of  three  things.  —  eilher 
the  lunar  theory  Is  in  some  degree  matiiematlcallf 
incomplete,  and  falls  to  represent  accurately  the 
gravitational  action  of  the  earth  and  sua,  and  utbifr 
known  heavenly  bodies,  upon  her  movements;  or somt 
unknown  force  other  than  the  gravitational  attno 
tions  of  these  tHxlies  Is  operating  in  the  case;  orelit. 
Anally,  the  earth's  rotational  motion  is  more  or  \m 
irregular,  and  so  affects  the  ilrae-reckonlng,  and  ct^i* 
founds  prediction. 

If  the  lost  is  really  the  cnsc.  It  la  in  some  scnM  i 
most  discouraging  fact,  necessarily  putting  a  limit  lo 
the  accuracy  of  all  preiliotion,  unless  some  ether  uq* 
changing  and  convenient  measure  of  time  shall  t« 
found  to  replace  tlie  'day'  and  *  second.* 

The  question  at  once  presents  itself.  How  can  the 
constancy  of  the  day  be  tested?  The  lunar  molioni 
furnish  grounds  of  suspicion,  but  nothing  more:  since 
it  is  at  least  as  likely  that  the  mathematical  theor; 
is  minutely  incorrect  or  incomplete  as  that  the  day  ll 
sensibly  variable. 

Up  to  the  present  time,  the  most  effective  teiti 
suggested  are  from  the  transits  of  Mercury  and  from 
the  eclipses  of  Jupiter's  satellites.  On  the  whole,  tbe 
result  of  Professor  Xewcomb's  eiabora'»'  'n-i  ^^^ifsut- 
live  investigation  of  ail  the  observed  tr  >  U't 

with  all   the  available  eclipses  and  u. .->  o( 

stars,  tends  rather  to  establish  the  sensible  consiancT 
of  the  day,  and  to  make  it  pretty  certain  (to  use  till 
own  language)  that  "inequalities  iu  the  lunar  mo- 
tions, not  accounted  for  by  the  theory  of  gnivltalimi, 
really  exist,  and  in  such  a  way  that  the  mean  motion 
of  the  moon  lietween  IHOtt  and  lt<75  was  really  \r» 
(i.e.,  slower)  than  l»elween  1720  and  1300."  Until 
lately,  the  observations  of  Jupiter's  satellites  bars 
not  been  made  with  sufRcient  accuracy  to  be  of  any 
use  In  settling  so  delicate  »  qitestlon;  but  at  present 
the  observBtion  of  their  eclip^ies  is  being  carried  oo 
at  Cambridge,  Mass.,  and  elsewhi^re,  by  methods  that 
promise  a  great  Increase  of  accuracy  over  any  thing 
preceding.  Of  course,  no  «/)fcdy  solution  of  the 
problem  is  possible  through  Kuch  ot>ftervutIon«^  aoil 
their  result  will  not  be  so  free  from  malhcniaticaU 
complications  ns  desirable,  — complications  arlsiof 
from  the  mutual  action  of  the  satellites,  aiidtht>  ellip* 
fioidal  form  of  tht>  plnnet.  On  account  of  Us  free- 
dom from  all  sensible  disturbances,  the  remote  and 
lonely  satellite  of  Neptune  may  possibly  some  time 
contribute  useful  data  to  the  problem. 

We  have  not  time,  and  it  ties  outside  my  present 
scope,  to  discuss  whether,  ami,  if  so,  how.  it  may  bo 
possible  to  find  a  imit  of  time  (and  leiigih)  which 
shall  t>e  independent  of  the  earth's  conditions  aixl 
dimensions  {free  from  fill  focal  evnsidfraiionj»),  co»- 
mical,  and  as  applicable  in  the  planetary  systvm  of 
tbe  remotest  star  as  in  our  own.  At  present  wf  can 
postpone  its  consideration;  but  the  time  must  uo- 
questionably  come,  when  the  accuracy  of  sdenilfl© 
observation  will  be  so  far  increased,  that  the  irregu- 
larities of  the  earth*B  rotation,  produce<l  by  the  eansri 
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fl  i'  w  rniiiuies  ugn,  will  pnjtriuk',  and  be- 
omltl«.  Thru  a  now  unit,  of  tirno  will  have 
'  '  1  ose8,  founded,  p(>rhaps, 

f-  t   I'V  iiijmy  physicist*, 

.ii.iinK.hH  i-r  iii'-tiou  of  lighl.  or  upon 
r  pby>kicjil  action  which  pervades  th»»  nni- 

proUem  of  terrwstrial  asirouoiiiy  relates 
kstxuicy  of  tlie  pusltiou  of  the  enrth's  axis 
A**!,     Jtisl  as  displaceaii>nts  of  matter  U[)ou 
lii  the   Interior  of  the  earth   would 
69   in   the  time  of  rotAtlon,  so  also 
ufte  corresponding  nltcrtttioi;?   in  the 

Ibe  axU  »nd  In  the  places  of  the  poles, — 
Inly  Tcry  minute.  The  only  question 
r  they  iiro  so  minute  as  to  defy  detecli"n. 
'  U>  "*!'*'  that  any  «uch  displacements  of  the 
[i»  will  lie-  indicated  by  rhati^e;!  In  the  tati' 
tur  obser^atoric*.  If,  for  instance,  the  pole 
ml  a  hnndrvd  feet  fn»m  its  present  pogi- 
rds  ih«  continent  of  Europe,  the  laliludes 
an  ob^ervatorit-ff  would  be  lncrea!»ed  about 
d.  while  in  Asia  and  America  the  eflecta 
triOin^. 

ily  obfeervatlooal  evidence  of  each  move- 
the  p'>le,  which  ilnia  far  amounts  to  any 
itund  in  th«?  resultn  ubt:itn>^d  by  Nyren  in 
the  ileterminations  of  the  latitude  of  Pul- 
iJc  with  the  great  vertical  circle,  during  the 
ly-llvc  years.  Thi^y  seem  to  show  a  alow, 
Inutlun  of  the  latitude  of  this  observatory, 

to  about  a  second  in  a  century;  a.s  if  the 
}  were  drifting  away,  and  increasing  its  dis- 
I  Puikowa  at  the  rale  of  about  one  foot  a 

Mnivic.h    and    Paris  obser^'ations  do   not 

siu-h  result:  hut  lUey  are  not  conclusive, 

ht  I'f   the  dilTerence  of  longitude,   to  say 

r  their  infi-'rior  precision.     The  question  is 

doubtful  one;  but  it  is  considorcd  of  s^) 

^rtanco,  that,  at  the  meeting  of  the  Inter- 

gftOiletlo  a^flocialion    in  Rome  last  year,  a 

I  waa  adi>pted   recommending  observations 

tli'si^neil   to  settle   it.     The   plan  of    Sig. 

rho  introduced  the  resolution.  Is  to  select 

!•  havhi}!  nearly  the  same  latitude, 

|k  y  in  lonjuMtudo^  and  to  determine 

Jilt:   nl    UiPir  latitudes   by  observations  of 

set  of  stars,  observed  with  similar  Instni' 

I   the  9ame   manner,   and   r«Mluced    by   iha 

brids  and  formulae.     So  far  a^  possible^  the 

nrers  are  Iji  be  retained  through  a  series  of 

I  a/v  frc«iuently  to  exchange  staliun^  when 

,  lo  A»   to  eliminate   penonal  e<|ualIou8. 

diflieuUy  of   the  problem  lies,  of  course, 

■  if  the  I'ffecl  to  be  detected;  and 

y.  I'cess  Ilea  In  the  most  scrupulous 

rtcjsiun  in  all  the  operations  involved. 

blems.  n'lnilng  toihe  rigidity  of  the  earth 
unial  iM^nsiltution  and  temperature,  have, 
Ironomiral  bearings,  and  may  be  reached 
rjit  by  asdronomlciil  methods  and  consider- 
they  lie  on  the  border  of  our  science,  and 


^ime  forbids  any  thing  more  than  their  mere  mention 
ye. 

jj  we  consider,  next,  the  problems  set  us  by  the 
yfoon,  we  find  them  numerous,  important,  and  diffi- 
cult. A  portion  of  them  are  purc'Iy  mathematical, 
retatiiig  to  her  orbital  motion;  white  uthern  are  phys- 
ical, and  have  to  do  with  her  surface,  attuo«iphens, 
heat,  etc 

As  has  been  already  Intimated,  the  lunar  theory  Is 
not  In  a  sati>faGl(iry  state.  I  do  not  mean,  of  course, 
that  the  moon's  deviations  from  the  predicted  path 
are  gross  and  palpable,  — such,  for  instance,  as  cf.uld 
be  perceived  by  the  unaided  eye  (this  1  say  for  the 
benetlt  of  those  who  olhrrwlstr  might  nut  understand 
how  small  a  matter  set**  a«ttronomt^rs  to  grumbling); 
but  they  are  large  enough  to  bo  easily  observable,  and 
even  obtrusive,  amounting  to  several  ueconds  of  arc, 
or  miles  of  space.  As  we  have  seen,  the  attempt  to 
account  for  them  by  the  irregularity  of  the  earth's 
rotation  has  apparently  failed;  and  we  are  driven  to 
the  conclusion,  either  that  other  forces  than  gravita- 
tion are  operative  ui>on  the  lunar  motions,  or  else 
(what  is  far  more  probable,  considering  the  past  his- 
tory of  theoretical  a.stroriomy)  that  the  mathematical 
theury  is  somewhere  at  fault. 

To  one  looking  at  (lie  matt/T  a  little  from  llie  out- 
side. It  seems  lu  if  that  which  Is  most  needed  just 
now,  in  order  to  iecure  the  atlvance  of  science  in 
many  directions,  Is  a  new,  more  comprehensive,  and 
more  manageable  solution  of  the  fundamental  equa- 
tions of  motion  under  attraction.  Far  be  it  from  me 
to  cry  out  against  tliose  mathematicians  who  delight 
tbemi^elves  in  tran.'icenilcnial  and  /i-dimensional 
space,  and  revel  in  the  theory  of  numbers.  —  we  ail 
know  how  unexpeeteilly  di^tcovmes  and  new  ideas 
belonging  to  one  field  of  science  find  use  and  appli- 
cation in  widely  different  region*!,  —  but  I  own,  I  feel 
much  more  Interest  In  the  study  of  the  theory  uf 
functions  and  differential  equations,  and  expect  moro 
aid  for  astronomy  from  it. 

The  problem  of  any  number  of  botiIe«,  moving 
under  their  mutual  altractiou,  according  to  the  New- 
tonian laws,  standi*,  from  a  physical  point  of  view, 
on  pi-ecisely  the  &amefo<jting  iis  that  of  twn  Iwdies. 
Given  the  masses,  and  the  positloiis  and  velocities 
correspond  lug  to  nny  moment  of  lime,  then  the  whole 
configuration  of  the  fiystcm  for  all  time,  past  and 
future  (abstracting  ouUidc  forces,  of  course).  Is  al>- 
solutely  determinate,  and  amenable  to  calculation. 
But  while,  In  the  rase  of  two  bodies,  the  calrttlatlon 
is  easy  and  feasil>le,  by  methods  known  for  two 
hundred  years,  our  analysis  has  not  yet  mastered 
the  general  problem  for  more  than  two.  In  special 
instances,  by  computations,  IlmIIous.  Indirrrl,  .tnd 
approximate,  we  can.  indeed,  carry  our  predictions 
forward  over  long  perimls,  or  indtcale  past  cmiditions 
with  any  required  dei^rc*?  of  accuracy;  but  a  general 
auil  universally  practicable  soluiiim  is  yet  wanting. 
The  ditlieulties  in  tlie  way  are  purely  mathemalieol: 
a  Btep  needs  to  be  taken,  corre-pondlng  in  Importance 
to  the  Introduction  of  theclrculai'funcrlonfi,  into  trig- 
onometry, the  invention  of  logarithms,  or  tlie  dis- 
cover)' of  the  calculus.     The  problem  confronts  the 
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astronomer  on  a  hundred  different  roadt;  and«  tiDtll 
it  is  overcome,  progress  in  tl»ese  directions  must  Ik* 
siow  and  painful.  One  could  not  truly  say,  periinps, 
that  the  lunar  theory  must,  in  the  mean  while,  remain 
quite  at  a  standstill :  labor  expended  in  the  r^ld  ways. 
Upon  tlte  extension  and  development  of  existing 
methods,  may  not  be  fruitk'sx,  and  may,  ].>erlia|>8f 
altera  wliile,  effect  the  reconcilement  of  prediction 
and  ohserraUon  fur  beyond  the  present  limits  of  ac- 
curacy. Hut  if  we  only  had  the  mathematical  pitwers 
we  long  for.  then  progress  would  be  a«  by  wings:  we 
should  tly,  where  now  wo  crawl. 

As  to  the  physical  problems  presented  by  the  moon, 
the  questions  relating  to  tlie  light  and  heat  —  the 
radiant  energy  —  it  sends  us,  and  to  its  temperature, 
seem  to  be  tlie  most  attrainivc  at  present,  espei'ia.lly 
for  the  reason  that  the  results  of  the  most  recent  in- 
vestigators seem  partially  tu  contradict  those  obtained 
hy  their  pro<1ecessor«  some  years  ago.  It  now  looks 
as  if  we  should  have  to  admit  that  nearly  all  we  re- 
ceive from  the  moon  is  simply  r^JiecUO.  sun-light  and 
sun-heat^  and  that  the  temperature  of  the  Uinar  sur- 
face nowhere  rises  as  high  as  the  freezing-point  of 
water,  or  even  of  mercury.  At  the  same  time,  sume 
astronomers  of  reputation  are  not  disposed  to  admit 
such  an  upsetting  of  lonu-reccived  ideas;  and  it  is 
quite  certain,  that,  in  thecoureeof  the  next  fewyoars, 
the  subject  will  be  carefully  and  variously  investigated. 

Closely  connected  with  this  is  the  problem  of  a 
lunar  atmosphere  — if,  Indeed,  she  has  any. 

Then  there  la  the  very  interesting  discussion  con- 
cerning changes  upon  the  moon's  surface.  Consider- 
ing the  difference  between  our  modem  telescoi>cs  and 
lliose  employed  fifty  or  a  hundred  years  ago,  I  think 
it  still  far  from  certain  that  the  differences  between 
the  representations  of  earlier  and  later  observers 
ncce<^^arily  imply  any  real  alterations.  But  they,  no 
doubt,  render  it  con*ldt'rab|ypr<»/>«iMe  that  such  alter- 
ations have  occurre<l.  and  are  still  in  progress;  and 
Ihey  justify  a  persistent,  careful,  minute,  and  thor- 
ough study  of  the  details  of  the  lunar  surface  with 
powerful  Instruments:  especially  do  they  inculcate 
the  value  of  large-scale  photographs,  which  can  be 
preserved  for  future  comparif^on  as  unimpeachable 
witnesses. 

I  will  not  leave  the  moon  without  a  word  In  respect 
to  the  remarkable  speculations  of  Professor  Geoi^e 
Darwin  concernhig  the  tidal  evolution  of  our  saioUUe. 
Without  necessarily  admitting  all  the  numerical  re- 
sults as  to  her  age  and  her  past  and  future  history, 
one  may  certainly  say  that  he  has  given  a  most  plau- 
sible and  satisfactory  explanation  of  the  manner  in 
which  the  present  !itate  of  things  might  have  come 
about  through  the  operation  of  causes  known  and 
recognized,  has  opened  a  new  field  of  research,  and 
shown  the  way  to  new  dominions.  The  inlroducllou 
of  tlie  doctrint!  of  the  conservation  of  energj*,  as  a 
means  of  establishing  the  conditions  of  motion  and 
configuration  in  an  astronomical  system,  is  a  very 
important  step. 

In  the  planetary  system  we  meet,  In  the  main,  the 
same  problems  as  those  that  relate  to  (he  moon,  with 
a  few  cases  of  special  Interest. 


For  the  most  part,  the  accordance  l)e!w*N»D  llioonr 
and  observation  In  the  motions  of  the  larger  pUueu 
Is  ai  close  a<  could  he  exjiccled.  The  laburv  of  Le- 
Terrler,  Hill,  Ncwcomb,  and  others,  have  so  ncarlf 
cleared  the  field,  that  it  seems  Hkely  that  peivrtl 
decailes  will  be  needed  to  develop  discrepancl^  inf- 
ficient  to  furnish  any  important  corrections  to  oar 
present  tables.  Leverrier  hims*;lf,  however.  Indl* 
rated  one  striking  and  significant  oxeeplion  U\  tb« 
general  traciableness  of  the  planets.  Mercury,  thr 
nearvsL  to  the  sun,  and  the  one.  therefore,  which 
onght  to  be  the  best  behaved  of  all.  is  rebellion*  tns 
certain  ext>ent:  the  perihelion  of  its  orbit  mow* 
around  t^io  sun  more  rapidly  than  can  be  exp1&iii<4 
by  the  action  of  the  other  known  planets.  Tlie  eri- 
dence  to  this  effect  ha^  been  conliutialty  accnmu- 
latinj,'  ever  since  Leverrier  first  announced  ihi-  (lift, 
some  thirty  years  ago;  and  the  recent  investigation 
by  Pnifesiwir  Nowcomh,  of  the  whole  aeries  of  oV 
sen'ed  transits,  puts  the  thing  beyond  question,  l/h- 
verrb'r's  own  belief  (in  which  he  died)  was.  ihaltlni 
effect  i^  due  to  an  unkmtwn  planet  or  planet*  V' 
tw(«n  Mercury  and  the  sun;  but,  a*  things  nuw 
stand,  we  think  that  any  candid  Investigator  laust 
admit  that  tlie  probability  of  Uie  existence  of  aaf 
such  body  or  bodie*  of  considerable  dimensions  U 
vanishingly  small.  We  do  not  forget  the  nuraerous 
instances  of  round  spots  seen  on  the  solar  disk,  nor 
llie  eclipse-stars  of  Watson,  Swift,  Trouvelot,  wl 
others:  but  the  demonstrated  possibility  of  frroror 
mistake  in  all  these  cases,  and  the  tremendous  amy 
of  negative  evidence  from  the  most  trustworthy  o^- 
serx-ers,  with  the  best  equipment  and  opportunity, 
makes  it  lilile  short  of  certain  that  there  is  no  Vul- 
can in  the  planetary  syotem. 

A  ring  of  meteoric  matter  between  tlie  planet  and 
the  sun  might  account  for  the  motion  of  the  |»»ti* 
helion;  but,  as  Xewcomb  has  suggested,  such  a  rifij 
would  also  disturb  the  uo'Ua  of  StMrcury's  orbit. 

It  has  been  surmised  that  the  cause  may  be  soro^ 
thing  in  the  distribution  of  mattrr  within  the  6oliir 
globe,  or  some  variation  in  gravitation  from  thp  ei- 
act  law  of  the  Inverse  Sfpiare,  or  some  supplementary 
electric  or  magnetic  action  of  the  sun,  or  soinei 
special  effect  of  the  solar  radiation,  sensible  fun  soj 
count  of  the  planet's  prt)Ximity,  or  something  pecul- 
iar to  the  region  in  which  the  planet  moves;  but  u 
yet  no  satisfactory  explanation  has  been  I'^tabllshcd. 

Speaking  of  unknown  planets,  we  are  ratlier  relnc- 
tantly  obliged  to  admit  that  it  is  a  part  of  our  srieo* 
lific  duty  as  aslronomeis  to  continue  to  scan^h  for  tb«' 
remaining  asteroids;  at  least,  I  suppose  ««•,  although 
the  family  \\i\»  already  become  ernl>arra^ingly  large. 
Still  I  think  we  are  likely  to  learn  as  much  about 
the  constitution,  genesis,  and  hhiory  of  the  solarj 
system  from  lhe*o  little  flying  rocks  as  from  theti 
larger  relatives;  and  the  theory  of  perturbations  will 
be  forced  to  rapid  growth  in  dealing  with  Uie  effect 
of  Jupiter  and  iSnturn  upon  their  motions. 

Nor  is  it  unlikely  that  some  day  the  searcher  for] 
these  insignificant  little  va^talninds  may  he  rewanieil 
by  the  discovery  of  some  grout  world,  as  yet  unknowi 
slow  moving  in  the  outer  desolation  )H>\<)iid  the 
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iu(ur*i  r.[  iiif  [.p's^iit  planetary  family.  Some  config- 
nniUan*  In  rerufn  curiitMary  orblu,  and  some  tUiiiust 

•r--    *  ;>ecalUrHIi's  in  Noptune's  motions,  bave 

Ih  '  '>   to  i>oinl  to  the  existence  of  such  n 

tr  'icne  U  no  evidence,  nor  even  a  presnmp- 

II'  -■  it 

■i  yet  Jffie*  all  our  atiempl*  to  ascertain 
111  f  it«  drty.  and  tbe  chnrncler  and  condE- 

•  irttice.  Apparently  the  instniraenls  and 
>v  al  eotnmund  arc*  insufficient  to  cope 
iUcultif»  of  tlie  phiblem ;  luid  it  is  not  easy 
it  con  be  duccessfully  attacked. 
Veuuii,  tbe  eirth's  ttrin-si»ter,  the  stale  of 
tlatfi^  Is  ft  Utile  )>etter:  we  do  already  know,  with 
*OBi*  degrM  of  appniximution,  her  period  of  rotation ; 
ftod  tlM  ol>6ervati<ins  of  the  last  few  months  bid  fair, 
if  f■^Th^w.-d  Mp,  to  delennine  the  position  of  herpoIe6, 
ai  to  gl^e  us  some  knowledge  of  her  moun- 

ts M'ntJi,  and  seas. 

))«•   ruh   to  HAy  of   Mars  ilmt  we  have 

f» limit  ftf  possible  knowledge  as  regards  a 

t4aiirt's  4ur(ae«;  but  thp  main  facts  are  now  deier- 
■Uned.  and  m*  b*ve  a  rather  surprising  amount  of 
•UpftoAed  knowltnt^  regarding  lits  geo>:r:iphy.  By 
*«iifii^:«»';t  '  I  mi*an  nu*rely  to  in^iniinle  a  modest 
d*  '^r  somo  of  the  m^p-inakers  have   not 

(i<i  little  more  elaborate  dHlail  than  tJie  cir- 

cwmtanc—  warrvit.  At  any  rate,  while  the  *areog- 
f*|*tilM*  agree  very  well  with  each  oiber  in  respect 
to  til*  platict^s  more  Important  features,  ttiey  differ 
vMcJj  (UDil  Irreconcilably  in  minor  points. 

JkM  r^ganls  Uit*  physicAl  features  of  the  a.steroid:i, 
V*  as  pf^^^Tit  Vnow  prHClically  nothing:  the  fluid 
ft  atao'  Wbetber  It  Is  worth  anything 

my  br  n;  and  yet,  If  one  could  reach  it.  I 

aim  pemsadcil  that  a  knowIe<Ige  of  the  substancCj 
lucm,  density,  r«)tatiori,  temperature,  and  other 
pbyvita]  chamcterlstics.  of  one  of  these  Httle  orphans. 
moid  thri*w  rWid  Hi^bt  on  the  nature  and  hf'havior 
nl  tntcrptati'- '  .  and  wonid  1>e  of  ^eat  use  in 

rflaKH«hin5  '  il  thi'ory  of  the  Holar  system. 

'  •  .Jijpitir,  lordliest  of  them  all,  still,  as 

(r  t.  present's  problems  of  the  highest  im- 

|^ASt«:v  Aiid  Interest.  A  sort  of  connecting-link 
tevmi  tuDt  and  planets,  it  seems  as  if,  perhaps,  we 
al^iilUut,  In  ihi'  beautiful  and  varied  phenomena  he 
mUUli.  a  kind  of  liolfway  houtie  lietween  familiar 
hsntir'  1  ir  mysteries.     It  seems  (juite 

wrain  -  dmwn  from  the  earth  and 

tb earth's  -kira'-'5p[j' r*i  alone  will  explain  the  strange 
ttOfiiM^ii  upon  his  disk,  some  of  which,  especially 
ttsuumftU''!     '   '  t.'s  ol)»en'ed  belwnen  t])c  ro- 

tvUn  pt*rio«:  "Di  the  observation  of  mark- 

lop  In  diflcrL'ni  I'liKudes.  are  very  sindlar  to  what 
%»  ftntt  upon  the  suu.  *The  great  rod  spot*  wliich 
*  ■  'fter  challenging  for  several 

•  to  understand  and  CTplain 
^  as  tnnch  a  mystery  as  ever, 
•ling  within  itself  the  master- 
i.*:i lu.iiii  nf  the  great  orb  of 
It  wa«  an  omward  and  Tnuct  cbaractcr- 
doii.    Tlie  same  characieri sties  are  also 


whose '  rfte' 


'WWy  manifottid  In  nthrr  less  conspicuous  but     ,gr<^  ^ 


equally  cnrlous  and  Interesting  markings  on  the 
varied  and  ever-changing  countenance  of  this  planet; 
so  that,  like  tbe  moon,  it  will  well  repay  the  most 
minute  and  assiduous  study. 

Its  satellite  system  also  deserves  careful  observa- 
tion, especially  in  respect  t-c*  the  e<-lipses  which  occur; 
since  we  find  in  them  a  measxire  of  the  lime  required 
for  light  to  cross  the  orbit  of  the  earth,  and  so  of  the 
solar  parallax,  and  also  because,  as  has  been  already 
mentioned,  they  furnish  a  test  of  the  constancy  of 
the  earth's  rotation.  The  photometric  method  of 
observing  these  eclipses,  first  instituted  by  Professor 
Pickering  al  Cambridge  in  1879,  and  since  re-Invented 
by  Conui  in  Paris,  has  already  much  Increased  the 
precision  of  the  results. 

With  reference  to  the  mathematical  theory  of  the 
uiotlon  of  these  satellites,  the  same  remarks  apply  as 
to  the  planetary  theory-  As  yet  nothing  appears  In 
the  problem  to  be  beyond  tlie  power  ami  scope  of 
existing  methods,  when  cjirriod  out  with  the  neces- 
sary' care  and  prolixity;  but  a  new  and  more  coin- 
l>endiou!t  method  is  most  desirable. 

The  problems  of  Saturn  are  much  the  same  as 
those  of  Jupiter,  excepting  that  the  surface  and  at- 
mospheric phenomena  are  less  stril^ing.  and  more  dlf- 
floult  of  observation.  But  we  have,  in  addition,  the 
wonderful  rings,  unique  in  the  heavens,  the  lov«3liest 
of  all  telescopic  objects,  the  type  and  pattern,  I  sup- 
poEte,  of  world-making,  in  actual  progress  before  our 
eyes.  There  seems  to  be  continually  accumulating 
evhlcDce  from  the  observations  of  Struve,  Dawes, 
Henry,  and  others,  that  these  whirling  clouds  are 
changing  in  their  dimensions  and  in  the  density  of 
their  tUffercnt  parts;  and  it  is  certainly  the  duty  of 
everj*  one  who  has  a  good  telescope,  a  sharp  eye, 
and  a  chastened  imagination,  to  watch  them  care- 
fully, and  set  down  exactly  what  he  sees.  It  may 
well  he  that  even  a  few  decades  will  develop  moat 
important  and  instructive  phenomena  in  this  gauzy 
girdle  of  old  Chronos.  Great  care,  however,  is 
net-ded  In  order  not  to  mistake  fancies  and  Illusions 
for  solid  facts.  Not  a  few  anomalous  a]}pcarnnces 
have  been  described  and  commented  on,  which  failed 
to  be  recognized  by  more  cautious  observers  with  less 
vivid  imaginations,  more  trustworthy  eyes,  and  better 
telescopes. 

The   outer  planets,   Uranus   and  Neptune,   until 
recently,  have  defied  all  attempts  to  study  their  sur- 
face and  physical  rharactfristics.    Their  own  motions 
and  those  of  their  satellites,  have  be«n  well  worked 
feniains  to  discuss  their  rotation,  topfig- 
'atmospherlc   iwculiaritlus-     So   remote 
Vso  faintly  Illuminated,  tliat  the  lask 
o[*t'I''Ss;  and  yet.  within  the  lasr 
'  iir  great  telescopes  have  re- 
lent markiugs  upot:  " 
-p  some  further  kn 
'  may.  r"*  '    " '   * 
•re  ttii 
V  get  n,  .. 
ison  for  ! 
the  plai.-   .. 
^e  couoecilon 
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periods,  on  the  one  hand,  and,  on  the  other,  Uie 
planets'  distances  from  the  sun,  their  diameters  and 
masses.  More  than  thirty  years  ago,  Professor  Kirk- 
wood  supposed  that  he  had  discovered  the  relation  in 
the  analogy  which  bears  his  name.  The  materials 
for  testing  and  establishing  it  were  then,  however, 
insufficient,  ami  stilt  remain  so,  leaving  far  too  many 
of  the  data  uncertain  and  arbitrary.  Could  such  a 
relation  be  discovered,  it  could  hanlly  fail  to  have 
a  most  important  significance  with  res]>ect  to  theo- 
ries of  the  origin  and  development  of  tiie  planetary 
system. 

The  great  problem  of  the  absolute  dimentiions  of 
our  system  is,  of  course,  commanded  by  the  8i>ecial 
problem  of  the  solar  parallax;  and  this  remains  a  prob- 
lem still.  Constant  errors  of  one  kiud  or  another, 
the  origin  of  which  is  still  obscure,  soem  to  affect  the 
different  methods  of  solution.  Thus,  while  experi- 
ments upon  the  velocity  of  light  and  heiiometric 
measurements  of  the  displacements  of  Mars  among 
the  stars  agree  remarkably  in  assigning  a  smaller 
parallax  (and  greater  distance  of  the  sun]  than  soems 
to  be  indicated  by  the  observations  of  the  ]at42  transits 
of  Venus,  and  by  methods  founded  on  the  lunar 
motions,  on  the  other  hand,  the  meridian  observa- 
tions of  Mars  all  point  to  a  larger  parallax  and  smaller 
distance.  While  still  dis|H>sed  to  ]>ut  more  confidence 
in  the  methods  first  named,  I.  for  one,  must  admit 
that  the  margin  of  probable  orror  seems  to  nie  to 
have  been  rather  increased  tlian  diminished  by  the 
latest  published  results  deductMl  from  the  transmits. 
1  do  not  feel  so  contidenl  of  the  correctness  of  the 
value  8".rt0  for  the  solar  parallax  as  T  did  three  years 
ago.  In  its  very  nature,  this  problem  is  one,  how- 
ever, that  astronomers  can  never  have  done  with. 
So  fundamental  is  it,  that  the  time  will  never  come 
when  they  can  properly  give  up  the  attempt  to  in- 
crease the  precision  of  their  determination,  and  to 
test  the  received  value  by  every  new  method  that 
may  be  found. 

The  problems  presented  by  the  sun  alone  might 
themselves  well  occupy  more  than  the  time  at  our 
disposal  this  evening.  Its  mass,  dimensions,  and 
motions,  as  a  whole,  are,  indeed,  pretty  well  *lcter- 
miucd  and  understood;  but  when  we  come  to  ijues- 
tions  relating  to  its  constitution,  the  cause  and  nature 
of  the  appeai*ances  presented  upon  it«  surface,  the 
i>eriodicityof  its  spots,  its  temperature,  and  the  main- 
tenance of  its  heat,  the  extent  of  its  atmosphere,  ami 
tlie  nature  of  the  corona,  we  rind  the  most  radical 
differences  of  opinion. 

The  difficulties  of  all  solar  problems  are,  of  course, 
greatly  enhanced  by  the  enormous  difference  between 
i>olar  conditions  and  the  conditions  attainable  in  our 
laboratories.  We  often  reach,  indeed,  similarity  suf- 
ficie-.nt  to  establish  a  bond  of  connection,  and  to  afford 
a  basis  for  speculation;  but  the  dissimilarity  remains 
so  yreaf.  as  to  render  quantitative  calculations  unsafe, 
and  make  positive  conclusions  more  or  less  insecure. 
We  can  pretty  confidently  infer  the  presence  of  iron 
and  hydrtigen  and  other  elements  in  the  sun  by  ap- 
pearances which  we  can  reproduce  upon  the  earth ; 
but  wc  cauiLot  safely  apply  empirical  formulae  (like 


that  of  Dulong  and  Petit,  for  Instance),  deduced 
from  terrestrial  experiments,  to  determine  solar  tno- 
peratures :  such  a  proceeding  is  an  onsouud  and  un- 
warrantable extrapolation,  likely  to  lead  to  widelj 
erroneous  conclusions. 

For  my  own  part,  I  feel  satisfied  as  to  the  subsun- 
tial  correctness  of  Uie  generally  received  theory  of  the 
sun^s  constitution,  which  reganls  this  body  as  a  great 
ball  of  Intensely  heated  vapors  and  gases,  clothed  out- 
wardly with  a  coat  of  dazzling  clouds  formed  by  the 
condensation  of  the  less  volatile  substances  into  drops 
and  crystals  like  rain  and  snow.  Yet  it  must  be  ac- 
knowledged that  this  hypothesis  is  called  In  question 
by  high  authorities,  who  maintain,  with  Klrchoff  and 
Ziillner,  that  the  visible  photosphere  is  no  mere  layer 
of  clouds,  but  either  a  solid  crust,  or  a  liquid  ocean  of 
molten  metals;  and  there  may  be  some  who  continue 
to  hold  the  view  of  the  elder  Herschel  (stUI  quoted 
as  authoritative  in  numerous  school-books),  that  the 
central  core  of  the  sun  is  a  solid  and  even  habitable 
globe,  having  the  outer  surface  of  its  atmosphere  cov- 
ered with  a  sheet  of  flame  maintained  by  some  actloo 
of  the  matter  diffused  in  the  space  through  which  the 
system  is  rushing.  We  must  admit  that  the  queaiioa 
of  the  sun*8  constitution  is  not  yet  beyond  debate. 

And  not  only  the  constitution  of  the  sun  itself,  but 
the  uature  and  condition  of  the  matter  composing  it, 
is  open  to  question.  Have  we  to  do  with  iron  and 
sodium  and  hydrogen  as  we  know  them  on  the  earth, 
or  are  the  solar  substances  in  some  different  and 
more  elemental  state? 

However  confident  many  of  ns  may  be  a«  to  tta« 
general  theoiy  of  the  constitution  of  the  sun,  very 
few,  1  imagine,  would  maintain  that  the  full  explansJ 
tion  of  sun-spots  and  their  behavoir  has  yet  been 
reached.  We  meet  continually  with  phenomena. 
which,  if  not  really  contradictory  to  prevalent  i^tas. 
at  least  do  not  find  in  them  an  v&ny  explanation. 

So  far  as  mere  visual  api>earances  are  concerned. 
I  think  it  must  be  conceded,  that  the  most  natural 
conce]>tic>n  is  that  of  a  dark  chip  or  scale  thrown  ui> 
from  beneatli,  like  scum  in  a  caldron,  and  floating, 
partly  submerged,  in  tlie  blazing  flames  of  the  plioto- 
sphere  whicli  overhang  its  edges,  and  bridge  across 
it,  and  c(»ver  it  with  filmy  veils,  until  at  last  it  settles 
down  again  and  (Iisap]>ear8.  It  hardly  looks  lilie  a 
mere  hollow  filled  with  cooler  vapor,  nor  is  its  ap])ear- 
ance  that  of  a  cyclone  seen  from  above.  But  then, 
on  the  other  hand,  its  spectnnn  under  high  dispiT- 
sion  is  very  peculiar;  not  at  all  that  of  a  solid,  heated 
slag,  but  it  is  nia<le  up  of  countless  fine  dark  Hues, 
packed  almost  in  contact,  showing,  however,  hen* 
and  there,  a  briiiht  line,  or  at  least  an  interspace 
where  the  rank  is  broken  by  an  iuten-al  wider  than 
that  which  elsewhere  separates  the  elementary  Unes,— 
a  spectrum,  which,  so  far  as  I  know,  has  not  yet  found 
an  analogue  in  any  laboratory  ex])criment.  It  seems, 
liowever,  to  belong  to  the  typo  of  absorption  spectra, 
and  to  indicate,  as  the  accepted  theory  require,  that 
the  sjtot  is  dark  in  consequence  of  loss  of  light,  and 
not  from  any  original  defect  of  Inmlnoslty.  Here, 
certainly,  are  problems  that  require  solution. 

The  problem  of  the  sun's  peculiar  rotation  and 
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ki:ci:IcrAlioD  Is  a  iiio&l  iiu(K.irl;int  one 
iKtUtf^l.  Probably  Us  solution  (Ifpcmls 
y  ui>oti  A  tnrrert  ander^tiinding  of  the 
if  iiiatt^iT  guitig  on  Itclween  the  iD»e- 
(•i  !Ue  fluid,  cmiling  glulte.     It 

ilri'mls'  alluded  tn|,  that  u  similar 
run*  lu  hold  upon  the  disk  of  Jupiter;  the 
uear  Ihv  t:*i\i»lor  of  t1i«  plaiiot  complet- 
UUon  about  f\vQ  miiiiilfs  more  4)nickly 
At  red  siwl  whicli  wm  forty  degrees  from 
,  h  is  hardly  necfSftary  to  say  lliat  aii 
watching  our  lerre$lrial  clouds  from  some 
tion  jiUi  Uie  moon,  fur  instance),  would 
;  the  reverse.  Equuloriai  clouds  would 
elr  revolution  more  slowly  thaii  those  in 
nude.  Our  stonns  travel  toward  the  cast, 
dcanic  dust  frnm  Kralinloa  moved  switily 
may  at  lexsl  conjecture  that  the  diiTer- 
\n  different  pliiuets  somcliow  turns  upon 
kt  wbftther  the  lK>dy  who.':^  atniospherir 
t  observe  U  recoiviug  more  hca\  from 
m  It   Is  throwing  off  itself.    Whatever 

'  inatlon  of  this  peculiarity  in  the 

It  will,  when  readied,  probalijy 

U  the  solution  of  many  other  mysterifs, 

Itratc  conclusively  between  rival  liypothe- 

tfeiijr  of  the  «uu*apots  suggests  a  number 
tl  uid  interesting  problems:  relating,  on 
nd.  to  its  uiy&lerious  oause^  and,  on  the 
r  '-effects  of  this  periodicity  ujion 

(bitants.  I  am  no  '  sun-spottist ' 
I  am  iiuire  than  scepiical  whether  the 
Influence  of  sun-repots  amounts  to  any 
I  »peAklng  of.  except  Lii  the  direction  of 
But  all  muM  concede  that  this  is  1>y 
ret  demonstrated  (it  Is  not  euy  to  prove 
J;  and  tlier**  certainly  are  facta  and 
[is  enough  lending  llo*  i>Lhcr  way  to 
»rv  extended  invesllgalifm  of  tht^  subjtvu 
gallon  is  embarrassed  by  the  circumstance, 
by  Dr.  Gould,  that  the  effects  of  sun-spot 
if  the}  exist  at  all  (as  he  maintains  they 
lly  to  be  quite  different  in  different  por- 
I  earth.  Tlie  influence  of  changes  in  the 
the  solar  radiation  will,  he  says,  be  first 
felt  in  alterations  and  deflections  of  the 
ninds,  tlius  varying  the  distribution  of 
Jn  U|K>u  the  surface  uf  the  earth  without 
much  changing  its  absolute  amount.  In 
IS  it  may,  then'fore,  l>e  warmer  and  dryer 
HU)-itp<>t  maximum,  while  in  adjoining 
ts  the  reverse. 

I  bo  no  r|ue»ll(>n,  lliat  It  is  now  one  of  the 

tant  Aiiil  pressing  problems  of  observa- 

pnoniy  t<:i  devlMt  apparatus  and  methods 

..imli    tn   rnnble    the   student  to  follow 

Itf  j>re!iumftbio  changes  In 

. .  anion  nt<>  of  the  solar  radi- 

■  U»\i9,  *»e  iM>««ibie  with  existing 

II  results  of  e-\lreme  value  from 

«vith  persistence  and  scrupulous 

^i  -m  at  the  top  of  some  raiulesi 


mouDtaln,  if  such  can  bo  found ;  but  the  under- 
taking would  be  a  dlflScult  iiud  serious  affair,  quite 
beyond  any  private  means. 

Holatcd  to  this  suhjecl  is  thA  problem  of  the  con- 
neciion  between  the  activity  of  the  solar  surface  and 
magnetic  disturbances  on  the  earth,  —  a  connection 
un<|uejtionable  as  matter  of  fact,  but  at  present  un- 
explained as  matter  uf  theory.  It  may  have  some- 
thing to  do  with  the  remarkable  prominence  of  iron 
in  tlie  list  of  solar  materials;  or  tlie  explanation  may, 
perliaps,  be  found  iit  tbe  meclianism  by  meaus  of 
which  the  radiations  of  light  and  heat  traverse  inter- 
planetary spaci-,  presenting  itself  ultimately  as  a 
con>Uary  of  the  perfected  electro-magnetic  theory  of 
light. 

The  chromoBplierc  and  prominences  present  several 
problems  of  interest.  One  of  tbe  most  fruitful  of 
them  relates  to  the  spi.*clroscnpic  phenomena  at  the 
base  of  the  chromosphere,  and  especially  to  tlie  strange 
ditterenccs  In  the  behavior  of  different  spectrum- 
Hues,  which,  according  to  terrestrial  observations, 
are  due  u*  the  same  material.  Of  two  lines  (of  Iron, 
for  instance)  side  by  siile  In  the  spectrum,  one  ivill 
glow  and  blaze,  while  the  other  will  sulk  in  imper- 
turbable dnrkncfls;  one  wilt  be  distorted  and  shattered, 
presumably  by  the  swift  motion  of  tlie  iron  vapor  to 
whicii  it  is  due,  while  the  other  stands  stiff  and 
straight. 

Evidently  there  is  some  deep-lying  cause  for  such 
itilfeiences;  and  as  yet  no  satisfactory  explanation 
appears  to  me  to  have  been  reached,  though  much 
ingenious  speculation  has  been  expended  upon  It. 
Mr.  Lockyer'ft  bold  and  fertile  hyfx>ibesls,  alivady 
alluded  to,  that  ut  tiolar  and  stellar  temperatures  our 
elemeuts  are  decomposed  into  others  more  elemental 
yet,  seems  to  have  failed  of  demonstriitlon  thus  far, 
and  rather  to  have  lost  ground  of  late;  and  yet  one 
i:^  almost  tempted  to  say,  'It  owjfit  to  tie  tme/  and 
to  add  that  there  is  more  tlian  a  possibility  that  its 
essential  truth  will  t>e  esiahllshed  sometime  in  the 
future. 

Probably  all  that  can  l*e  safely  said  at  present  Is, 
that  the  sperinm)  of  a  metallic  vapor  (iron,  for  In- 
stance, as  before)  depends  not  only  u|>on  tb«  chem- 
ical element  concerned,  but  also  upon  Its  physical 
conditions;  so  that,  .it  different  levels  in  the  solar  at- 
mosphere, thesjiectrum  of  the  iron  will  differ  greatly 
AS  regards  the  relative  conspicuou^ness  of  different 
lines;  and  so  it  will  happen,  that,  whenever  any  mnsft 
of  iron  vapor  is  suffering  disturbance,  those  lines 
only  which  particularly  chanicterize  tlie  spectrum  of 
iron  in  that  sjtecial  state  will  be  distorted  or  re- 
versed, while  all  their  sisters  will  remain  serene. 

The  problem  of  the  solar  corona  is  at  present 
receiving  much  attention.  The  most  recent  inveatl- 
aatlons  respecting  it  —  those  of  Dr.  Hugcinsand  Pro- 
fessor Hastings  —  lend  in  directions  which  appear  to 
be  diametrically  oppfijfite.  Dr.  Flugglnsconsiilers  that 
he  has  sueceeiled  in  photographing  the  corona  In 
full  sunshine,  and  so  In  establitbing  its  objectite 
reality  as  an  immense  Holar  appendage.  HuU-penuR- 
nent  in  form,  and  rotating  witb  the  globe  to  which 
ii  is  attacheil.    One  may  call  it  '  an  atmottphere,'  If  tlir 
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word  is  not  to  be  too  rigidly  interpreted.  I  am  bound 
to  say  that  plates  whicli  he  lias  obtained  do  really 
show  just  such  appearances  as  wuuld  be  pro4luced  by 
such  a  solar  appeudajre,  though  llicy  are  verj-  faint 
and  ghost-like.  I  may  add  further,  that,  from  a  let- 
ter from  Dr.  lluggius,  recently  i-eceived,  I  learn  that 
he  has  been  prevented  from  obtaining  any  similar 
plates  in  England  this  summer  by  the  atmospheric 
haze,  but  that  Dr.  Woods,  who  has  been  provided 
with  a  similar  apparatus,  and  sent  to  the  Riltelbcrg  in 
Switzerland,  writes  tliat  he  has  'an  assured  success.' 
Our  American  astronomer,  on  the  other  hand,  at 
the  last  eclipse  (in  the  Pacific  Ocean),  observed  cer- 
tain phenomena  which  seem  to  confirm  a  theory 
he  Inid  formulated  some  time  ago,  and  to  indicate 
tliat  the  lovely  apparition  is  an  apparition  only,  a 
purely  optical  effect  due  to  the  diffraction  (not  re- 
fraction, nor  reflection  either)  of  light  at  the  edge  of 
the  moon — no  more  a  solar  appendiuie  than  a  rain- 
bow or  a  mock  sun.  Tlicrc  are  mathematical  consid- 
erations connected  with  the  theory  wliich  may  prove 
decisive  when  the  paper  of  its  ingenious  and  able 
proposer  comes  to  be  published  in  full.  In  the  mean 
time  it  must  be  frankly  conceded  that  the  observa- 
tions made  by  him  are  very  awkward  to  explain  on 
any  other  hypothesis. 

Whatever  may  be  tlie  result,  tlie  investigation  of 
tilt!  status  and  possible  extent  of  a  nebulous  envelope 
around  a  sun  or  a  star  is  xmqutstionably  a  problem 
of  very  great  interest  and  importance.  We  shall  be 
compelletl,  I  believe,  as  in  the  case  of  comets,  to  rec- 
ognize other  forces  than  gravity,  heat,  and  onlinary 
gaseous  elasticity,  ns  concerned  in  the  plienomcna. 
As  regards  the  actual  existence  of  an  extensive  gas- 
eous envelope  around  the  sun,  I  m.iy  add  that  other 
appearances  than  thi»3se  seen  at  an  eclipf*e  seem  to 
demonstrate  it  l>eyonfl  question,  —  phenomena  such 
as  the  original  formation  of  climds  of  incandescent 
hydrogen  at  high  elevations,  and  the  forms  and 
motions  of  the  loftiest  prominences. 

But  of  all  solar  prolilems,  the  one  which  excites  the 
deepest  and  most  general  interest  is  that  relating  to 
the  solar  heat,  its  maintenance  and  its  duration.  For 
my  own  part,  I  find  no  fault  with  the  solution  pro- 
I>osed  by  Helmholtz,  who  accounts  for  it  mainly  by 
the  slow  contraction  of  the  solar  spliere.  The  only 
objection  of  much  force  Is.  that  it  apparently  limits 
the  past  dui-ation  of  the  solar  !*ystem  to  a  period  not 
nmch  exceeding  some  twenty  millions  of  yeai*s  j  and 
many  of  our  geological  friends  protest  against  so 
scanty  an  allowance.  The  same  theory  would  give 
us,  perhaps,  half  as  much  time  for  our  remaining 
lifetime;  but  this  is  no  objection,  since  I  i»erceive  no 
reason  to  doubt  the  final  cessation  of  the  sun's  activ- 
ity, and  the  conseqiient  death  of  the  system.  But 
while  this  hypothesis  seems  fairly  to  meet  tlie  require- 
ments of  the  case,  and  to  be  a  necessary  consequence 
of  the  best  knowledge  we  can  obtain  as  to  the  genesis 
of  our  system  and  the  constitution  of  the  sun  itself, 
it  must,  of  coiu*se,  be  conceded  that  it  do*>s  not  yet 
admit  of  any  observational  verification.  \o  meas- 
urements within  our  power  can  test  it.  so  far  as  we 
can  see  at  present. 


It  may  be  admitted,  too,  that  much  can  be  said  in 
favor  of  other  theories ;  such  as  the  one  which  sttrib- 
utcs  the  solar  heat  to  Uie  impact  of  meteoric  nuttct; 
and  that  other  most  Interesting  and  Ingenious  theoi; 
of  the  late  Sir  William  Siemens. 

As  regards  tlie  former,  however,  I  see  no  escape 
from  the  conclusion,  that,  if  it  were  exclusively  trae, 
the  earth  ought  to  be  receiving,  as  was  pointed  out 
by  the  late  Professor  Pelrce,  as  much  heat  from 
meteors  as  from  the  sun.  This  would  require  the  fill 
of  a  quantity  of  meteoric  matter, — more  tliansiitr 
million  times  as  much  as  the  best  estimates  nuke 
our  present  supply,  and  such  as  could  not  escape  the 
most  casual  obser\'atlon,  since  it  would  amount  to 
more  than  a  hundred  and  fifty  ^  tons  a  day  on  eniy 
square  mile. 

As  regards  the  theoxy  of  Siemens,  the  matter  hu 
been,  of  late,  so  thoroughly  discussed,  that  we  proba- 
bly need  spend  no  time  upon  it  here.  To  say  nothing 
as  to  the  difficulties  connected  with  the  estsbllsb- 
ment  of  such  a  far-reaching  vortex  as  It  denumdi, 
nor  of  the  fact  that  the  temperature  of  the  sun^i  na^- 
face  appears  to  be  above  that  of  the  dissociation  point 
of  carbon  compounds,  and  hence  above  the  hlghot 
heat  of  tlieir  combustion,  it  seems  certainly  demon- 
strated, that  matter  of  the  necessary  density  could 
not  exist  in  interplanetary  space  without  serional; 
affecting  the  planetary  motions  by  Its  graviuUng 
action  as  well  as  by  its  direct  resistance;  nor  could 
the  stellar  radiations  reach  us,  as  they  do,  through  a 
medium  capable  of  taking  up  and  utilizing  the tavs 
of  the  snn  in  the  way  this  theory  supposes. 

And  yet  I  imagine  that  there  Is  a  very  genera!  sym- 
patiiy  with  tlie  feeling  that  led  to  the  proposal  of  the 
theory,  —  an  uncomfortable  dissatisfaction  with  re- 
celvcil  theories,  because  they  admit  that  the  greater 
part  of  the  snu*8  radiant  energy  is,  speaking  from  a 
scientific  point  of  view,  simply  wasted.  Nothing  like 
a  millionth  part  of  tlie  sky,  as  seen  from  the  sun,  ii 
occupied,  so  far  as  we  can  make  out,  by  objects  upon 
which  its  rays  can  fall :  the  rest  is  vacancy.  If  the 
sun  sends  out  rays  in  all  directions  alike,  notoneof 
them  in  a  million  finds  a  target,  or  accomplishes  anj 
useful  work,  unless  there  is  in  space  some  medium 
to  utilize  the  rays,  or  unknown  worlds  of  which  m 
have  no  cognizance  beyond  the  stars. 

Xow,  for  my  own  part,  I  am  very  little  troubled 
by  accusations  of  wastefulness  against  nature,  orb; 
deman<Is  for  theories  wliicli  will  show  what  tlw 
liuman  mind  catx  recognize  as  'use'  for  all  eneq;y 
expended.  Where  I  can  perceive  such  use.  I  recog- 
nize it  with  reverence  and  gratitude,  I  hope;  but  the 

)  In  An  .irticle  uii  itKinnioiulenl  culHnUmif,  publlttlicd  In  tbe 
Sijrth-AiHfrtanf  rrrffir  nbout  a  yi-tir  ngo,  I  wronf^ly  titatvO  tbt 
amuuiit  at  fifty  tnufi  There  wau  ^omo  fntality  connecird  witb 
my  cnlculntloiitt  for  t\mt  .-irtlcle.  I  (lavc  tltu  ainount  of  heat  doe 
to  the  live  Iiundn-it  tonn  of  nit'teorlc  mntter  which  fit  lupjiofed 
to  full  daily  on  the  earth  with  an  arcrago  velocity  of  Aftc^o  inllH 
per  Merontl  an  llfty-three  calorieii  annnally  per  iquare  metre.— • 
(|ii»ntlty  twu  thoup-aiiil  ilnie»  too  grroat.  Proliabty  the  enof 
woulil  have  been  nutifcd  If  even  the  number  glveu  bad  not  bees 
flo  flmall.  conipan-tl  with  the  volar  heat,  as  fully  to  Jn^tlfV  m^ 
are:umcnt,  which  ii  only  «treui{tbeiiet1  hy  the  eorrectton.  I  eve 
the  correction  to  I'rc'fewor  Let^ontc  of  Callfornfa,  who  callcil  my 
littenlion  to  the  errofi*. 
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'••  "    ■■   vher  cases  creates  In  my 
I  the  wbdmn  of  nature, 
in  .  ,|.  . ..,  i.-.  in..--,  x'i  an  hyjKUht'Bis  otlienvise 
uttefadury-     It  merely  suggests  Imm.in  limitations 
~      How  cttit  one  wiihoul  sight  uiidtT- 
'  ojK>  N  gfKul  for? 

lie,  perhaps  we  Msnme  wUh  a  HtUo 

rice,  Unit,  in  fn-e  space,  radlfttioii 

:.vlly  in  All  iJirectioDs.    Of  coui*e,  if 

■^  U)  Uie  nature  »nd  comluotof  the 

;  '  :ire  corrt'ct,  tliere  is  no  posslbil- 

-   tlic  a59>umption;  but,  as  Sir  Julin 

ii.i's  liavw  jwiutetl  oui,  tlie  proi>wr- 

i8t  Ih'  ascHlted  to  this  'ether,'  to  tit  it 

functions,  are  ?o  surprising  uud  almost 

.•   one  may  be  pardoned  for  some 

:>^  it  lu  a  finality.    Ai  any  rate,  as 

u  is  eontinually  started  (the  idea 

ui  repeaiedly,  in  some  cases  by 

zed  scientific  and  phiiosopliic 

!'■  eoiistitiition  of  things  nmy 


9ty 


iu 

Br 


mmkid  nsAi  . 

ittalusieuO. 

ua  \h!  fcueli  ihui   radiation   and   transfer  of  energy 

e&j  r&lL>   '.nn 


I.  ■'   Hily  between  (►onderable  niasi^ea;  and 

:  ihe  expenditure  of  energy  upon 

t  _   (.;ent  (if  fitich  exUt}  along  the  line 

■  •n,  even  oi  tmnfitn.    If  this  were  the 

i--  sun  would  send  out  its  energy  only  to 

meteors  and  si»ter-starB,  wa«>(Hig  none 

•' :  mtl  »o  its  los*  of  heat  would  be  enoi- 

1.  and  the  liue-iicale  of  the  life  of 

•'lu  would  be  correspondingly  ex- 

•  I  know,  uo  one  has  ever  yet  been 

'ly  kind  of  medium  or  mechanism 

.-,  sucli  jis  we  Icnow  to  constitute 

y  of  light  and  heat,  can  be  trans- 

irom  sun  to  planet  under  such  restric- 

one   (lUght  not  to   be   ton   pofiitivci  in 

lo  the  rcAl  condition  and  occupancy  of 

'  -  I'lt  upace.     The  'ether'  is  a  good  work- 

1.  but  h^nlly  more  as  yet. 

iclrl.  ihnt  n  moM  interesting  and  as  yet 

N-'d  with  the  preceiling, 

'  .laTitatioM,  and,  indeed, 

Uat  i-kvm   lu  act  at  a  distance:  as  for 
ill  thi!  last  analysis,  all  forces  do.     If 
^ixn  r-  i  p  I,*  then  it  wuuld  seem  that 

Mwb'  and   repulsions  of  pnnder- 

•Mi  Ouu>:;  mufi  W  due  to  its  action.  Challis'B 
fwl^uioos  and  conclusions  as  to  the  effect  of 
kffe^ynaml'  La  medium  do  not  seem 

l^kareosnun  ceptancc;  and  llie  field 

tfl  frtt  ofie-u  lor  on>'  u  u.  >  will  show  how  gravitation 
■I  olWr  fnro^  eon  be  correlated  with  each  other 
<y*^  III*  iHher. 

lCM«c>n  and  lite  comets,  seeming  to  belong  neither 

••  rt»  ^  '  r  to  the  stellar  universe,  pre- 

•Uir.-  .\*  difficult  a-s  lliey  ai-e  iuter- 

"""  iit'KHibtedly  been  gained  during 

-.  but  in  »ome  re^iiects  that  which 

' '■    '  ''iteoL'd  the  njyslery. 

f  comets  has  bei<Q  sup- 

■  M    1  •vrt.Aiu  extent  by  the  re- 

jarelli.    Flels,    I'rofessor  Xewtoji, 


and  others,  who  consider  them  lo  be  stmiigcrs  com- 
ing in  from  outer  space,  sometimes  'captured'  by 
planets,  and  forced  into  elliptic  orbits,  so  a.s  to  be- 
come periodic  in  llieir  motion.  Certainly  this  tlicory 
has  stiong  supports  and  great  authority,  arid  proba* 
bly  it  meets  the  conditions  better  than  any  otlier  yot 
proposed.  Bui  the  oltjeclions  are  really  great,  if  not 
insuperable,  —  the  fact  thai  we  liave  so  few,  if  any, 
comets  moving  in  hyjwrbolle  MrbiLs,  nn  com'Ms  met 
by  the  suu  would  be  expected  to  move;  thai  there 
seems  to  be  so  little  reliuion  l>etween  the  direction  uf 
tlie  major  ajtes  of  couielary  orbits,  and  the  direction 
of  the  solar  motion  in  space;  and  esiH'cially  the 
fact»  pointed  out  and  Insisted  upon  by  Mr.  Proctor  In 
a  recent  article,  that  the  alteration  of  a  comet's  natu- 
ral parabolic  orbit  to  the  observed  elliptic  one,  by 
planetary  action,  implies  a  reduction  of  the  comet's 
velocity  greater  than  can  be  reasonably  explained. 
If,  for  Instance,  Brorsen's  comet  (which  has  a  meau 
distance  from  llie  sun  a  little  more  tlmn  three  times 
Ihrtt  of  the  earth)  was  rcAlly  once  a  parabolii-  eomet, 
and  was  diverted  into  its  present  path  by  the  attr^C- 
lif>n  of  Jupiter,  as  generally  admitted,  it  nnist  have 
had  its  velocity  reduced  from  about  eleven  nuies  a 
second  10  Hve.  Now,  it  is  very  difficult,  if  not  out  of 
the  '(Uestion,  to  iuiiigine  any  possible  configuration 
of  the  two  bodies  and  their  orbits  which  could  result 
in  so  yreat  a  change.  While  I  am  by  no  mean*  |ii*e- 
pared  to  indorse  as  conclusive  all  the  reasoning  in 
the  article  referred  to,  and  should  be  very  far  from 
ready  to  accept  the  author^s  alternative  theory  (that 
the  periodic  comets  have  been  ejected  from  the  plan- 
cLs,  and  so  arc  not  their  captives,  but  their  children), 
I  still  feel  that  the  dlfl5culty  urged  against  the  received 
theory  is  very  real,  and  not  to  be  evaded,  though  it 
may  ]>ossib1y  be  overcome  by  future  research. 

Still  more  problematical  is  the  constitution  of  these 
strange  objects  of  such  enormous  volume  and  Incon- 
ceivable tenuity,  self-hirninous  and  transparent,  yet 
rertecting  light,  the  seal  of  forces  and  phenomena 
unimralleled  in  all  our  other  experience.  Hardly  a 
topic  relating  to  tiieir  appearance  and  behavior  can 
be  niuued  whicTi  does  not  contniu  an  unsolved  prob- 
lem. The  varying  intensity,  polarization,  and  spec- 
troscopic character  of  their  iii;ht;  the  configurations 
of  the  nucleus  and  its  surrounding  nebtdosity;  and 
especially  the  phenomena  of  jets,  enveIoi>es,  and  tail, 
—  all  demand  c&reful  obscrvatioa  and  thorough  dis- 
cussion. 

I  think  it  may  be  regarded  as  certaiu,  that  the  ex- 
planation of  these  phenomena  when  finally  reached, 
if  that  lime  ever  comes,  will  carry  with  It,  and  be 
based  upon,  an  enormous  increase  In  our  knowledge 
as  to  tlie  condition,  contents,  and  temperature  of  inter- 
planetary space,  and  the  behavior  of  matter  when  re- 
duced to  lowest  term^  of  density  and  temperature. 

Time  forbids  any  adequate  discussion  of  the  nu- 
merous problems  of  stellar  astronomy.  Our  work, 
in  its  very  nature  incessant  and  interminable,  con- 
sists, of  conr«c,  in  the  continual  observation  and 
calaluguiug  of  the  places  of  the  star*,  with  evcr- 
increa*ing  precision.  These  star-places  fonn  tlio 
(■calToUl  and  framework  of  nil  other  astronomical 
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investigations  involving  the  motions  of  the  heavenly 
bodies:  they  are  the  reference-points  and  bench- 
marks of  tlie  universe.  Ultimately.  too»  the  com- 
]iarison  of  catalogiieH  of  di£ferent  dates  will  reveal 
the  paths  and  molioiH  of  all  the  incnibers  of  the 
starry  ho»t,  and  bring  out  the  great  orbit  of  the  sun 
and  his  attendant  planets. 

Meanwhile,  micrometrlc  observations  are  In  order, 
upon  the  individual  stars  in  different  clusters,  to  as- 
certain the  motions  which  occur  in  such  a  ca^;;  and 
the  mathematician  t^  railed  upon  again  to  solve  the 
problem  of  such  movement. 

Now,  too,  since  the  recent  work  of  Gill  and  Elkin 
in  South  Africa,  and  of  Struvc^  Hall,  and  others,  else- 
wliere,  upon  stellar  parallax,  new  hopes  arise  that  we 
may  soon  come  to  some  wider  knowledge  of  the  sub- 
ject; that,  instead  of  a  dozen  or  so  iiarallaxes  of 
doubtful  provision,  we  may  get  a  hundred  or  more 
relating  to  stars  "f  widely  different  brightness  and 
motion,  and  so  be  enabled  to  reach  some  tnist- 
worthy  gc-m^rnlizalions  as  to  tlie  constitution  and 
dimensions  of  the  stellar  universe,  and  the  actual 
rates  of  stellar  and  solar  motion  in  space. 

Host  interesting,  al«o,  are  the  studies  now  so  vigor- 
ously prosecuted  by  Professor  Pickering  in  this  coun- 
try, and  many  others  cIf*owhere,  upon  the  brightness 
of  the  star.s,  and  the  continual  variations  in  this 
brightness.  Since  187r»,  stellar  photometry  has  l>e- 
come  almost  a  new  science. 

Tlien,  there  are  more  tlian  a  myriad  of  double  and 
multiple  stars  to  watcli,  and  their  orbits  to  be  deter- 
mined; and  the  nebulae  claim  keen  attention,  since 
som«  of  ihem  appear  to  be  changing  in  form  and 
brightness,  and  are  likely  to  reveal  lo  us  scmie  won- 
derful secrets  in  tlie  embryology  of  worlds. 

Kach  star  also  presents  a  subject  for  sjiectroscopic 
study;  for  although,  for  the  most  part,  the  stai-s  may 
be  groupeil  into  a  very  few  classes  from  the  spectro- 
scopic i)niiit  of  view,  yet,  in  detail,  the  spectra  of  ob- 
jects beionsiiig  to  the  same  group  differ  considerably 
antl  ^iifnificantly,  almost  as  much  as  human  faces  do. 
K'lr  sucli  investigations,  new  , instruments  are 
needed,  of  unexampled  powers  aiul  accuracy,  some 
for  angular  measurement,  some  for  mere  power  of 
seeing.  Photography  comes  continually  more  and 
more  to  tlie  front;  and  the  idea  sometimes  suggests 
itsi'lf.  tliat  by  and  by  the  human  eye  will  liardly  be 
trusted  any  longer  for  observations  of  precision,  but 
will  be  siuperseded  by  an  honest,  unprejudiced,  and 
unimaginative  plate  and  camera.  The  time  is  not 
yet,  liowi^ver.  most  certainly.  Indeed,  it  can  never 
come  at  all.  as  relates  to  certain  observations;  since 
the  human  eye  and  mind  together  integrate,  so  to 
speak,  rlie  imprci^sions  uf  many  separate  and  selected 
moments  into  one  general  view,  while  the  camera  can 
only  give  a  brutal  copy  of  an  nnselected  state  of  things. 
with  all  Us  atniDSplieric  and  other  imperfections. 

New  m*?thods  are  also  needed,  I  think  (they  are 
iin'iestionably  possiitle),  for  freeing  tinic-observutions 
from  the  errors  of  personal  equation;  and  increased 
precision  is  demanded,  and  is  Itcins  progressively 
attained,  in  the^  prevention,  or  elimination,  of  instru- 
mental errnr-i,  due  to  differenres  of  temperature,  to 


mechanical  strains,  and  to  inaccuracies  of  coiistnie- 
tion.  Astronomers  are  now  coming  to  the  invefttigi- 
tion  of  quantities  so  minute,  that  they  would  be 
completely  masked  by  errors  of  observation  that  for- 
merly were  usual  and  tolerable.  The  science  his 
reached  a  stage,  where,  as  was  imllcated  at  the  begio- 
ning  of  this  address,  it  has  to  confront  and  deal  witli 
the  t>ossibIe  unsteadiness  of  the  earth's  rotation, 
and  the  instability  of  Its  axis.  The  astronomer  hu 
now  to  reverse  the  old  maxim  of  the  courts:  for  him, 
and  most  emphatically  at  present,  ile  mimmit  cvmt 
lex.  Residuals  and  minute  discrepaucies  are  tlif 
seeds  of  f uttire  knowledge,  and  the  very  foundations 
of  new  laws. 

And  now,  In  closing  this  hurried  and  inadeqnate. 
but  I  fear  rather  tedious,  review  of  the  chief  probteou 
that  are  at  present  occupying  the  astronomer,  vbai 
answer  can  we  give  to  him  who  insists.  Cut  bono?  and 
requires  a  reason  for  the  enthusiasm  that  makes  the 
votaries  of  our  science  so  ardent  and  tireless  in  its 
pursuit  ?  Evidently  very  few  of  the  questions  Thieh 
have  been  presented  have  much  to  do  directly  vith 
tlie  material  welfare  of  the  human  race.  It  may 
possibly  turn  out,  perhaps,  that  the  investigation  of 
the  solar  radiation,  and  the  behavior  of  sun-spots, 
may  lead  to  some  better  understAuding  of  terrestrial 
meteorology,  and  so  aid  agricuUural  operations  antl 
navigation.  I  do  not  say  it  wilt  be  so, — in  fact,  I 
hardiy  expect  it,  —  but  I  am  not  sure  it  will  not  Pw- 
sibly,  too,  some  few  other  astronomical  Investigations 
may  facilitate  the  determination  of  latitudes  and 
longitudes,  and  so  lielp  exploration  and  commerce; 
but,  witli  a  few  exceptions,  it  must  be  admitted  that 
modern  astronomical  Investigations  have  not  the 
sllgiitcst  immediate  commercial  value. 

Xow.  I  am  not  one  of  those  wlio  despise  a  scientific 
truth  or  principle  because  It  admits  of  an  available 
application  to  the  affairs  of  what  is  called  *  practical 
life,'  and  so  is  worth  something  to  the  community  In 
dollars  and  cents :  its  commercial  value  is — just  wliat 
it  is  —  lo  be  accepted  gratefully. 

Indirectly,  however,  almost  all  scientUic  truth  has 
real  commercial  value,  because  *  knowledge  is  pover,* 
and  because  (I  quote  it  not  irreverently)  'the  irolh 
shall  make  you  free,'  —  any  truth,  and  to  some  eitent; 
that  is  to  say,  tlie  intelligent  and  intelleclually  cul- 
tivated will  generally  obtain  a  more  comfortable  live- 
lihood, and  do  it  more  easily,  than  the  stupid  ami  the 
ignorant.  IntelUgonce  and  brains  are  most  i>owtr- 
ful  allies  of  strength  and  hands  In  the  strusgle  for 
existence;  and  so,  on  purely  economical  grouml*,  all 
kinds  of  science  arc  worthy  of  cultivation. 

But  I  should  be  ashamed  to  rest  on  this  lover 
ground:  the  highest  value  of  scientific  truth  is  not 
economic,  but  different  and  more  noble:  ami,  ton 
certain  and  great  degree,  its  truest  worth  is  morea^ 
an  object  of  pursuit  than  of  possession.  The  'prtc* 
tical  life '  —  the  eating  and  the  drinking,  the  clothlnj; 
and  the  sheltering — comes  ./ir«f,  of  course,  and  is  the 
necessary  foundation  of  any  tiling  Iiigher:  but  U  is 
not  the  whole  or  the  best  or  the  most  of  life,  Ap»rt 
from  all  spiritual  and  religious  considerations,  *hicli 
lie  one  side  of  our  relations  in  tliis  association,  thert 
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tin  tM  au  tt««d.  iKforu  lUU  nudlcuce,  to  plead  the 
Ii'.i  '     -f  the  intcllfctiial*  ntfsUietic,  and  morul 

li  '>'•  niRteriiil,  or  U*  argup  thai  ihe  pabulum 

ft  1*  Hortli  :w  much  as  food  for  the  body. 

N-  Miiqut'sliouable.   that,  In  the  invraliga- 

tl'  '      I  ncorery  of  tbe  secrets  and  niyaieries  of 

rh'  I:  .  -115.  the  htunan  iriLell^ct  finds  must  invig- 
•nUitiu  extrcis^,  mid  most  nourishing  and  growth- 
BuUcllig  alunfitl.  What  other  ^i^ie-ntifif  farts  and 
•0€ic#plioiL9  aro  more  elTectivc  In  produciiii^  a  rood- 
cM«  sober,  tmlhful,  atid  eiinotiliiig  (^sUntati!  of  man's 


just  pUco  in  nftture,  lioth  of  his  puny  insignifiCAnci?, 
i-<?j:ardud  as  a  phy&lcul  object,  and  hU  towering  spirit, 
in  some  sense  comprtilioiiding  the  univiTse  itself,  and 
!>o  akin  to  the  divine  ? 

A  nation  oppressed  by  poverty,  and  near  to  starv- 
ing, needs  first,  most  certainly,  the  trader  and  occupa- 
tions that  will  feed  and  clothe  it.  Wlien  l>odily  com- 
fort has  been  achioved,  then  higher  need^  and  wants 
appear;  and  then  scicuee.  for  truth's  own  sake,  comes 
to  be  lored  and  honored  aioni;  with  poetry  and  art, 
le:uling  men  intoii  larger,  higher,  and  nobler  life. 


BRITISH  ASSOCIATION  FOR   THE  ADVANCEMENT  OF  SCIENCE. 


SOME  Oisrtxcrn'E  features  of 

THE  BHITISH  A.SSOCIATWN, 

Tmk  gcncrnt  plan  of  organization  of   llie 
IlritiiUi  und  Ainorioau  ii^socintions  fur  the  ad- 
vanrrm.-nt  of  iwionco  is  tho  ^.inu*.     The  Kn^'- 
li  -  ;ift  a  ^  council '  correspomling  closely 

Xo  .  ..       ...  Uug  committee,  ami  a  *  general  com- 

niiU4*«  *  oorresix)nding  to  our  body  of  fellows. 
T^>' '-  ■ " '.  however,  many  points  of  (lifTercnce 
y '  s  well  worth  while  to  stiuly  with  a 

ti*:^  \ji  ^eL'infr  what  suggestions  of  value  we 
may  dirive  for  our  own  gtii<lance.  The  first 
Of  Utr»e  i»,  that  the  UritiHli  association  has 
long  since  given  up  the  practice  of  meeting  ant! 
Cnuuacting  business  as  au  orgauizet;!  Ixxly. 
Tht*  gpnornT  met'tiugH  are  helil  only  to  hear 
«•  Mic  pn-sidont's  annual  address, 

fli  K^act  business  of  any  kind.    The 

tnuBJicTioo  of  all  business  by  the  several  com- 
mJtt«'>:-»  saves  much  time  which  the  American 
0-  :  Spends  in  the  work  of  organizing 

l!  ,-.  and  electing  new  members ;  and 

vr  j'cct,  that,  as  our  numbers  increase, 

111  will  become  so  cumbrous  that  we 

»-  adopt  some  plan  of  putting  it  cn- 

t:  'i.nnds  of  committees. 

■ion  and  conduct  of  the  scien- 
t  -»  are  so  like  those  adopted  by 

c  •  cjill  for  little  remark.     The 

di  '>  oku-liuus  is  substantially  the  same 

a.-  -  .  and  the  main  difference  between 

lb»  •'-  ,.  i.al  progrannncs  is  that  no  estimated 
Icii^i:.  n  pa[ier  is  given  by  onr  neighbors, 
Ih-i"  .ling  one  source  of  deception  which 

ftv^U'-uU;.  annoy.s  inlcnde<i  lisUmers.  Per- 
hftpn  St  was  owing  to  the  peculiar  circum- 
gt*'"^.  -  -r  the  meeting,  that  the  papers  and 
ti  -  wcro  of  a  quality  superior  to  what 

«  it  to  expect  io  a  semi-popular  as- 

*•  Only  men  who  Imd  HOiin*  serious 

oli>:ci  could  uudertuke  so  long  a  jotniicy  :  and 


the  result  has  been,  that  what  such  men  have 
had  to  say  was  heard  without  any  admixture 
of  the  crude  and  ignorant  speculations  so  often 
interjected  into  the  discussions,  and  even  form- 
ing the  snbji'Ct  of  the  papers.  The  one  sub- 
ject in  which  Knglish  thought  has  always  been 
pre-eminent  is  the  theories  of  ph\'sic3,  and  the 
discussion  on  the  seat  of  electromotive  forces 
was  all  the  more  creditable  from  the  bairen- 
ness  of  the  subject.  This  discussion  well  illus- 
trated the  comparative  state  of  scieiice  in  the 
two  countries ;  which  may  bo  expressed  i\v 
saying,  that,  while  a  few  men  of  the  highest 
genius  stand  on  the  same  level,  foreign  coun- 
tries are  greatly  fiU|wrior  to  us  in  the  number 
of  trained  men,  thoroughly  grounded  in  first 
principles,  which  they  are  able  to  bring  for- 
ward. The  lucid  statement  by  Professor  NV'il- 
lard  Gibbs  of  New  Haven,  of  the  principles 
involved,  was  the  feature  of  the  discussion; 
yet  it  would  have  been  hard  for  the  8i>eaker  to 
collect  in  his  own  country  so  appreciative  an 
audience  as  that  which  greeted  him  &om  l>e- 
yond  the  o«*an. 

The  most  valuable  work  of  the  British  asso- 
ciation has  been  the  reports  and  investigations 
undertaken  by  committees  of  its  appointment. 
Occasionally  these  reports  have  comprised 
synopses  of  the  progress  of  science  in  special 
branches  made  by  individual  members,  and 
presented  to  the  society.  The  greater  number 
have,  however,  been  accounts  of  special  re- 
searches, the  fluids  for  prosecuting  which  have 
been  supplied  by  the  association.  A  splendid 
example  of  such  work,  which  must  ever  re- 
dound to  the  credit  of  the  body  which  under- 
took it,  is  the  system  of  electrical  units  now 
nniversally  adopted,  the  basis  for  which  was 
furnishei.1  by  a  committee  of  the  Britisli  asso- 
ciation. It  can  hardly  be  too  much  to  say, 
that  no  one  work  of  recent  times  uas  done 
more  for  the  progress  and  dilfusion  of  electrical 
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science  than  this.  The  committees  are  gen- 
erally coutimied  from  year  to  year,  anil  thus 
form  permanent  working  bodies,  each  pursuing 
a  (leilnite  object.  Naturally,  nearly  all  the 
work  will  be  done  by  one  or  a  small  number  of 
memJiers  ;  but  the  latter  have  the  advantage 
and  stimulus  of  the  co-operation  and  advice 
of  their  fellow  members,  who  again  are  in  a 
position  to  provide  for  the  continuance  of  the 
work  in  case  the  person  in  charge  gives  it  up. 
An  idea  of  the  present  importance  of  this  fea- 
ture of  the  organization  may  be  gained  from 
the  fact,  that  there  arc  more  than  forty  such 
committees  at  work,  rei>ortiug  annually.  Some 
examples  may  be  cited  to  show  the  character 
of  the  work  undertaken :  A  committee  on 
underground  tempcsrature  collects  determina- 
tions of  the  rate  of  increase  of  temperature  in 
mines,  an<l  other  places  where  it  is  jwssible  to 
determine  it ;  another  is  collecting  and  inves- 
tigating meteoric  dust ;  another  investigates 
the  lunar  disturbance  of  gravity  ;  Mr.  Francis 
Galton  is  at  the  head  of  a  committee  devising 
a  system  of  statistical  measurements  of  human 
beings ;  the  economists  have  a  committee  in- 
vestigating the  rate  of  wages,  and  its  relation 
to  economic  progress.  In  a  word,  a  range  of 
subjects  from  tables  of  binary  (luanlics  to  pat- 
ent legislation,  and  the  migration  of  biixls,  are 
being  regidarly  investigated.  We  wi^h  there 
could  be  a  body  of  men  in  tliis  country  pursu- 
ing similar  objects. 

The  number  of  Americans  present  at  the 
meeting  was  even  greater  than  could  have  been 
expected  ;  and  the  high  character  of  the  Ameri- 
can representation  is  sulficiently  shown  by  the 
fact  that  six  ex-presidents  of  the  American 
association  were  in  attendance. 


STEPS    TOWARDS  A   KINETIC   THEORY 
OF  MATTER.^ 

The  how  well-known  kinetic  theory  of  ga$cs  is  a 
step  so  important,  in  tho  way  of  explaining  seoniiiigly 
stiitie  pruporties  of  inattor  by  motion,  that  it  is  scarcely 
iwssible  to  help  anticipating,  in  idea,  the  arrival  at  a 
complete  theory  of  matter,  in  wliich  all  its  properties 
will  be  seen  to  be  merely  altribiUes  of  motion. 

Rich  usi  it  is  in  praetieal  results,  the  kinetic  theory 
of  gases,  as  hitherto  developed,  slups  absolutely  short 
at  the  atom  or  mulcculo,  and  gives  not  even  a  sug- 
gestion towanls  cxplahihig  tlie  properties  in  virtue 
of  which  the  atoms  or  molecules  mutually  inllueuce 
one  another. 

'  A"Mrc«H  to  tlu*  iiiiitheiiiatlciil  ami  iihyHK-ti!  hcftioii  of  tliu 
llrltijili  a^jiociatioii  u;  Motiiri-:iI,  .\ul'.  28,  1>S4.  by  I'rof.-dhor  Sir 
WiLLUM  TiiO.MS()S,  M.A.,  l.h.I).,  li.C.L.,  K.K.t;.,  L.  ic  E,, 
F.il.  A.S.,  prtsldt'iit  »t  lilt'  ^ectloIl. 


Every  one  who  has  hitherto  written  or  done  aar 
tiling  very  explicit  in  the  kinetic  theory  of  gas«s  bi 
taken  the  mutual  action  of  molecules  In  colliston  u 
repulsive.  May  it  not,  after  all,  be  attractive?  Im- 
agine a  great  multitude  of  particles  enclosed  by  i 
boundary  which  luay  be  pushed  inwards  in  any  put. 
all  round,  at  pleasure.  Now  station  an  eng^ntwr 
corps  of  Maxwell's  army  of  sorting  demons  all  round 
the  enclosure,  with  orders  to  push  in  tlie  boumluj 
diligently  everywhere  when  none  of  the  besieged 
troops  are  near,  and  to  do  nothing  when  any  of  th«m 
are  seen  approaching,  and  until  after  they  hare 
turned  again  inwai-ds.  The  result  will  be,  that,  wiiii 
exactly  the  same  sum  of  kinetic  and  potential  eoer- 
gies  of  tlie  same  enclosed  multitude  of  particles,  the 
throng  lias  been  caused'  to  be  denser.  Xov,  Joule's 
and  Thomson's  old  experiments  on  the  efflux  of  air 
prove,  that  if  tlie  crowd  be  common  air,  or  oxygen, 
or  nitrogen,  or  carbonic  acid,  the  temperature  is  a 
little  higher  in  the  denser  than  in  the  rarer  condition 
when  tlie  energies  are  the  same.  By  the  hypothesis, 
equality  of  temperature  between  two  different  gases 
or  two  portions  of  the  same  gas  at  different  deo:4ties, 
means  equality  of  kinetic  energies  in  the  same  num- 
ber of  molecules  of  the  two.  From  the  observations 
proving  the  temperature  to  be  higher,  It  therefore 
follows  that  the  potential  energy  is  smaller  in  the 
condensed  crowd.  This  (always,  however,  under 
protest  as  to  the  temperature  hypothesis)  proves 
some  degree  of  attraction  among  the  molecules,  but 
it  does  not  prove  ultimate  attraction  between  two 
molecules  in  collision,  or  at  distances  much  less  than 
the  average  mutual  distance  of  nearest  neighbors  ii^ 
the  multitude. 

We  nuist  look  distlnetly  on  each  molecule  as  being 
either  a  little  elastic  solid,  or  a  configuration  of  mo- 
tion in  a  continuous,  all-pervading  liquid.  How  ^^ 
can  ever  iwrmanently  rest  anywhere  short  of  this  1»»^ 
view  is  not  evident;  but  it  wouM  be  a  very  pleasaU^ 
temporary  resting-place  on  the  way  to  it.  If  we  couI»l» 
as  it  were,  make  a  mechanical  model  of  a  gas  out  <^^ 
little  pieces  of  round,  jwrfectly  elastic,  solid  matter? 
flying  about  through  the  space  occupied  by  the  ga-'* 
and  colliding  with  one  another,  and  against  the  sides 
of  the  containing  vessel.  But  alas  for  a  mechani' 
cal  model  consistiug  of  the  cloud  of  little  elastic 
solids  flying  about  amongst  one  another!  Thougli 
each  particle  have  absolutely  perfect  elasticity,  the 
end  mubt  be  pretty  much  the  same  as  if  it  were  ba^ 
imperfectly  elastic.  The  average  effect  of  repeated 
and  repeated  mutual  collisions  must  be  to  gradually 
convert  ali  the  translatinnal  energy  into  enei^y  oJ 
shriller  and  shrilliT  vibrations  of  the  molecule.  Evei  - 
if  this  fatal  fault  in  the  theory  ditl  not  exist,  and  ii 
wc  could  be  perfectly  sat Ufie<l  with  the  kinetic  the- 
ory of  gases  founded  on  the  collisions  of  elastic  soli*  1 
molecules,  there  would  still  be  beyond  it  a  grandes 
theory,  which  need  nut  be  ctmsidered  a  chimeric-u 
object  of  seieuiiiic  ambition,  —  to  explain  the  ela* 
ticity  of  solids. 

If  we  could  make  out  of  matter  devoid  of  elasticity 
a  combine<l  system  of  relatively  moving  parts,  whicl*- 
in  virtue  of  nuHion,  has  the  essential  characteristic 
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nt  in  elisdc  body,  this  would  be  at  least  a  Anger-post. 
:  A  WAV  wblcli  wt*  luny  hopo  will  lead  lo  a  kf- 
•:.<ry  III  niiiitcr.    Any  !d*'al  sysiein  of  material 
,  ttcUu*;  on  one  another  muiuuUy  through 
'  eonnecting  springs,  may  be  iierfpctly  iini- 
ti^Kiihgof  rli^id  link-i  jointed  to- 
f  :i(iiilly  i-iiljilidg  (ty- wheels  pivoted 
lil  ot  liie  linkH.     The  drawini^s  iti'j;^.  1 
ii»?  two  such  TujiterUI  syMenis.    The  di- 
'I  riiiation  o(  the  fly-ivheels  in  the  gyroaiatic 


rtt.  u 


Pic*.  2, 


t)  are  indicAted  hy  dh'ectional  ellipsos, 

w  in  iwTHfM'clUe  the  direction  of  rotation  uf 

1-  h  lu'yrostnt.    The  gyrostalic  system 

I  ewn  constituted  of  two  gyroslutic 

bal  tour  arct  shown  for  symmetry.    The 

ciirle  rr-prr-xentft  In  each  ease,  in  section,  nn 

^•pbrrlciil  f»1n»ll  to  prevent,  the  interior  from 

In  the  in»ideof  one  there  are  fly-wheels: 

de  of   thit  other,  a  moiislesfl  spring.     The 

bpokn)  md»  seem  rts  if  they  are  connected 

.^itch  cjt*e.     U  we  hftiig  any  ^ne  of  the 

the  liotjk  on  one  of  its  pntjeclins  rods, 

III  to  the  Iioolc  of  the  otlier  projecting 

Tr!ifn  tir^t  put  on,  will  oscillftte  up  and 

I  irigao  forever,  if  the  systeni 

Hi  ,    If  we  check  the  vibration 

vi);lu  ^nll  linnu'  down  at  rest,  the  pin 

r»'rtiin  f!**!:!^'*:  and  the  distance  di-awn 

I  '  ti(  the  weight  hung  on, 

a  i  I  e. 

B,  fiu  \'i  ui--Kr      |i  -— ^fsiiig  rigidity,  but 

devoid  of  el:l^  i>m      w-  Uiive  made  a  per- 

rlng  in  tiio  f>>riu  of  a  spring-baluuce. 

a  of  millions  of  particles  by  pairs  of 

e«e  of  llii»   Apring-halance,  and  we 

partleltiA  ron.ititutii);;  an  ela'ilie  solid. 

aiL>del  iprlng-l^aliiiice  \i  arranged  to 

pbt  of  vnoiiitMiiuin  as  a  whole,  and 

..:  (u  the  Farailay  rodi- 

Itemudol  jllu*4tr:ttf;ftthe 

f  T.  cled  by  magnetic 

cut  i-olatloniii  ve- 

;il>''t  5']ii:\rv,  round  tlie  uxi* 

>ked  roila,  .lucli  as  to  gIvH  a, 

nn  rntuid  anygiven  line 

I  if  ihti  Nyslein,  and  let 

un^.Kfi   r.iii*  m  liie  model  lbn»  alleivd. 


whicli  Is  no  longer  a  model  of  a  mere  sprtng-balanee, 
be  applied  as  connections  between  millions  of  pair* 
of  particles,  as  l>eforo.  with  the  lines  of  resultant 
moment  of  momentum  ail  similarly  directed:  we 
now  have  a  model  elastic  solid  wlilt-ii  will  have  the 
pro|>erty  that  the  direction  of  vibration  tn  waves  of 
rectilinear  vibrtitioni  propagated  tlirough  it  fhall  turn 
round  the  line  of  propagation  of  the  waves;  just  as 
Faraday's  observation  proves  to  be  done  by  the  line 
of  vibration  of  light  in  a  dense  medium  1>ei\vecn  the 
poles  of  a  powerful  magnet.  The  i'iir.o  of  wave-front 
perpendicular  to  the  lines  <pf  resultant  moment  of 
monn-nlum  (that  is  to  s;iy,  Hie  direction  of  projiaga- 
liou  being  parallel  to  these  line*)  corresponds,  in  our 
mechauical  model,  to  the  case  of  light  travelling  in 
the  direction  of  the  lines  of  force  In  a  magnetic  field. 

But  now,  with  the  view  of  ultimately  discarding 
the  poslidate  of  rigidity  from  aJl  our  material,  let  us 
suppose  some  to  be  absolutely  destitute  of  rigidity, 
and  to  possess  merely  inertia  and  incorapressihihty, 
and  mutual  impenetrability  witli  reference  to  tli»?  still 
remaining  rl^'id  matter.  With  these  poatulatev,  we 
can  produce  a  perfect  model  of  mutual  aelltui  at  a 
distance  between  solid  particles,  fuWilllng  the  condi- 
tion, so  keenly  desired  by  Xewton  and  Faraday,  of 
being  explained  by  continuous  action  through  an  in- 
tervening medium.  Imagine  a  solid  bored  through 
with  a  hole,  and  placed  in  our  ideal  perfect  liquiii. 
For  a  moment  let  the  hole  be  stopped  by  a  diaphragm, 
and  let  an  impulsive  pressure  he  applied  for  an  instant 
unifurmiy  over  tlie  whole  membrane,  and  then  in- 
stantly let  the  membrane  be  dissolved  into  liquid. 
This  action  originates  a  motion  of  th«  liquid  relatively 
to  the  solid,  of  a  kind  to  which  has  been  given  the 
name  of  '  irrotationai  circulation,'  which  remoins  ab- 
solutely constant,  however  the  solid  be  moved  through 
the  liquid.  Thus  at  any  lime  the  actual  niuUon  of 
tlie  liquid,  at  any  |>oiut  In  the  neighborhorMl  of  the 
solid,  will  be  the  resultant  of  the  motion  it  would 
have  in  virtue  of  the  circulation  alone  were  tlio  solid 
at  r«fil.  and  tin;  motion  it  would  have  iu  virtue  of  the 
motion  of  the  solid  ilaelf  had  there  been  no  circulation 
established  through  the  aperture.  It  is  ind.'rL'stiug 
and  im|K»rtaut  to  remark,  in  passing,  tliat  the  whole 
kiiiL'tic  energy  of  the  liquid  Is  liie  sum  of  the  kinetic 
energies  which  it  would  have  in  llie  two  cases  sepa- 
rately. Xow,  imagine  the  whole  liquid  to  he  enclosed 
lu  an  infinitely  large,  rigid  contnining-ves^el;  atid  in 
the  Ii(|uid,  at  an  infinite  distance  from  any  part  of  tlie 
contalning-vejwel,  let  two  perforated  solid!*,  with  Irro- 
t.ilionnl  circuiution  through  eacli,  Ite  placed  at  rest 
near  one  another.  The  resultant  fluid  motion  due  to 
the  lw»i  circulations  will  give  rise  to  tluid  pre.ssure  on 
the  two  bodies,  which,  if  unbalauced,  will  cause  them 
U>  move. 

It  might  be  imagined  that  tlie  action  at  a  distance. 
thii-*  provided  for  by  0uid  motion,  could  serve  as  a 
foundation  for  a  theory  of  the  equilibrium  and  the 
vlhrutions  of  elastic  solids,  and  the  tratismisslon  of 
waves  like  those  of  light  through  an  extended  qua«i- 
elastic  solid  medium.  But,  unf<rrtuuatety,  the  equi- 
libriuiu  Is  essentially  unstable.  U.  however,  we 
connect  the  perforated  bodies.wlihclreuhiliun  through 
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them  in  tlie  hydrokinctic  system,  by  jointed  rigid  con- 
necting-links, we  may  arrange  for  configurations  of 
stable  equilibrium.  Tlius,  without  fly-wlieels,  but 
with  fluid  circulations  through  ajMirtuivs,  we  may 
make  a  model  spring-balance,  or  ;i  mo<!el  luminifer- 
ous  other,  either  without  or  with  the  rotational 
quality  corresponding  to  that  of  the  true  luminifer- 
ous  etlier  in  the  niaijnetjc  fluid :  hi  short,  ilo  all  by 
the  perforated  solids,  with  circulations  through  them, 
that  we  saw  we  could  do  by  nutans  of  linked  gyro- 
stats. But  somothing  that  we  cannot  do  by  linked 
gyrostats,  wf  can  do  by  the  perforated  bodies  with 
fluid  circulatinn:  we  can  make  a  nuxlel  gas.  The 
nuitual  action  at  a  distance,  rejiulsive  or  attractive 
according  to  the  mutual  aspect  of  the  two  bodies 
when  passing  within  collisional  distance  of  one 
another,  suffices  to  produce  the  change  of  direction 
of  motion  in  collision,  which  essentially  constitutes 
the  foundation  of  the  kinetic  theor>-  of  gases. 

There  remains,  however,  as  we  have  seen  before, 
the  difficulty  of  providing  for  the  case  of  actual  im- 
pacts between  the  solids. 

Let  us  annul  the  solids,  and  leave  the  liquid  per- 
forming irrotational  circulation  round  vacancy,  in 
the  place  of  the  solid  cores  which  we  have  hitherto 
supposed ;  or  let  us  annul  the  rigidity  of  tlie  solid  cores 
of  the  rings,  and  give  them  molecular  rotation  accord- 
ing to  nelmhollz's  theory  of  vortex  motion.  As  to 
whetlier,  liowever,  when  the  vortex  theory  of  gases  is 
thoroughly  worke<l  out,  it  will  or  will  not  be  found 
to  fail  in  a  maiuu-r  analogous  to  the  failure  already 
I)ointed  out  in  connection  with  the  kinetic  theory 
of  gases  composed  of  little  elastic  solid  molecules, 
one  cannot  at  present  speak  with  certainty. 


PROGUESS  OF  CHEMISTRY  SIXCE  lS.'t8.^ 

WiTit  the  death  of  Iterzelius  in  l.s4S  ended  a  well- 
marked  ei)och  in  the  history  of  chemistry:  with  that 
of  Dumas— and,  alas!  that  of  Wurtz  also  — in  1SS4 
closes  a  second. 

The  differences  between  what  may  properly  be 
termetl  tlie  '  nerzclian  era,'  and  that  with  which  the 
name  of  Dumas  will  forever  be  associated,  show 
themselvt.'s  in  many  ways,  but  in  none  more  marked- 
ly than  by  the  distinct  views  entertained  as  to  the 
nature  of  a  chi^mical  compound. 

According  to  the  older  notions,  the  proiM*rlies  of 
compounds  are  essentially  governed  by  the  qualitative 
nature  of  their  constituent  atoms,  which  were  sui>- 
posed  to  be  so  arranged  as  to  form  a  binary  system. 
Under  the  new  ideas,  on  the  other  hand,  it  is  mainly 
the  number  and  arrangement  of  the  atoms  within  the 
moleeide  which  regulate  the  cluiracteristics  of  the 
compound,  which  is  to  be  looked  on,  not  as  built  up 
of  two  eonstitnent  groups  of  atoms,  but  as  forming 
one  groui*.  Another  striking  dilTeronce  of  view  be- 
tween the  elirniistry  of  the  Ber/«'lian  era  and  that  of 

'  Ab-trai't  of  ,ni  jnl-lrvnH  lo  the  fln'iiiu-al  fcttioii  of  tlu-  Urit- 
ii«Ii  a«i«jci:iiii.ii  iit  Moittroal.  Aiiit.  2'*,  ISS4,  liv  rrofi'"!*<ir  )ItNav 
ICnkieli)  lUwcf.E.  I*Ii.I>.,  LL.Ii.,  IM:.^..  iV'.S.,  imHi-k-rit  of 
llic  Mciiiidi. 


what  we  sometimes  term  the '  modem  epoch,'  is  itlos- 
trated  by  the  so-called  *  substitution  theory.*  Duin». 
to  whom  we  owe  this  theory,  showed  that  chlorine 
can  take  the  place  of  liydrogen  in  many  compounds 
aud  that  the  resulting  body  possesses  characters  simi- 
lar to  the  orighiaL  But  there  is  another  cliange  of 
view,  dating  from  the  commencement  of  the  Dunus 
epoch,  which  has  exerted  an  influence,  equal,  if  uot 
superior^  to  those  already  named  on  the  prognuof 
clieniistr\',  .and  that  Is,  as  to  the  use  of  equivalflit 
or  molecular  weights. 

Tlie  theory  of  organic  radicals,  developed  by  Liebig 
so  long  ago  as  1834,  received  numerous  experimnitil 
confirmations  in  succeeding  years.  Bunsen's  clusi- 
cal  research  on  cacodyl,  proving  the  posslbilitjof 
the  existence  of  metal lo-urganic  radicals  capsMe 
of  playing  the  part  of  a  metal,  and  the  isolation  of 
the  hydrocarl>on  ethyl  by  Franklaiid  tn  1S49.  laid 
what  the  supporters  of  the  theory  deemed  the  final 
stone  in  the  structure. 

Tlie  fusion  of  tlie  radical  and  tyi>e  theories,  chi«fly 
effected  by  the  discovery  in  JS49  of  the  componiHl 
ammonias  by  Wurtz,  brings  us  to  the  dawn  of  mod- 
ern chemistry.  Henceforward  oi^nic  corapoands 
were  seen  to  l>c  capable  of  comparison  wiih  linipie 
inoi^anic  lM>dies,  and  hydrogen  capable  of  replace* 
nicnt  not  only  by  chlorine  or  by  a  metal,  but  brau 
organic  group  or  radical. 

At  the  Edinburgh  meeting  of  this  association  in 
18.50,  Williamscm  re^d  a  paper  on  *  Results  of  a  re- 
search on  aetheriHcation,'  which  not  only  included  a 
satisfactory  solutit^i  of  an  interesting  and  hitherto 
unexplained  problem,  l>ut  was  destined  to  exert  a 
most  important  influence  on  the  development  of  oar 
tlieoretical  views :  for  lie  proved,  contrary  to  the  then 
prevailing  ideas,  that  ether  contains  twice  as  much 
carlH>n  as  alcohol,  and  that  It  Is  uot  formed  from  the 
latter  by  a  mere  separation  (»f  the  elements  of  miter, 
but  by  an  exchauge  of  hydrogen  for  ethyl;  and  this 
fact,  being  in  accordance  iVith  Avogadro's  lav  of 
molecular  volumes,  could  only  be  represented  by 
reganling  the  molecule  of  water  as  c<mtaining  two 
atoms  of  hydri>gen  to  one  of  oxygen,  one  of  the 
former  being  rt»placed  by  one  of  ethyl  to  fonn  alco- 
hol, and  the  two  of  hydrogen  by  two  of  ethyl  to 
form  etiier.  Then  Williamson  introduced  the  type 
of  water  (subsequently  a<Iopted  by  Gerhardt)  into 
organic  chemistry,  and  extended  our  views  of  the 
analogies  between  alcohols  and  acids  by  pointii^ 
out  that  these  latter  are  also  referable  to  the  water- 
type,  predicting  that  bodies  bearing  the  same  relv 
tions  to  the  ordinary  acids  as  the  ethers  do  to  tlw 
alcohols  uinst  exist, — a  prediction  shortly  after* »nl* 
(18iV.il  verified  by  Gerhardt's  discover>-  of  the  anhy- 
drides. 

Again,  in  18.52,  we  note  the  first  germs  of  a  tliwry 
which  was  destined  to  play  an  all-imiH>rtant  psrt  in  the 
progress  of  the  science:  viz.,  the  doctrine  of  valency- 
or  atomicity;  aud  to  Frankland  it  is  that  we  owe  this 
new  departure.  But  whether  we  range  oursebes 
with  Kekule.  who  supp(»rt^  the  unalterable  character 
of  the  valency  of  each  element.  i>r  with  Frankland. 
who  insists  on  its  variability,  it  is  now  clear  lo  wo*' 
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NM-  liint  thotian!  aOil  fiut  linos  upon  which  Ibis 
wac  •u[>iH>5e<t  to  !>fAD(i  carmoi  Ix^  Ih'M  t»  hfi 

Bat  liowever  nmciy  UotibU  may  hnve  been  raised, 

-^,  -    .1  ;.._.,.,,,.,      r-^iristtt  thorough  application  of 

Mint  1h>  tlenie<l  lliat  tlo?  uen- 

i-ii-.-i    iiii    iiiMuetits  which  lliis  <iiie8ti»Hi  nf 

»tfy  IiJU  Ihwu  Ui»?  Titvjiii'*  of  brinnjinK  to  light  art? 

'I  ■  -T  fiiiporlance,  ami  i)oint  to  the  pxlsteiice 

Mf  '  lii^  »>f  th<'  widest  fiigiiidcAnce:  us  seen 

'"  Inwtif  ih<M!hMiieTits  first  fortjsh.'Kii.twd 

^^^l  fully  t!i?velnpe)l  by  Mendelejeff  and 

:■   :.     Bat  this  poriodto  law  mukes  It  pos- 

UH  lo  do  nuire:  for  a*  the  astronomer,  by 

,    .  urbaUons  of  knovrn  [daneis,  can  ]n-e<licl  the 

rjiUinicx-  *if  hllhorto  unknown  ones,  so  thft  chemist, 

tboo^h  nt  coiir-^t'  with  nnich  leM  reliable  means,  bus 

b^^it    alili*  It"  i»rediet  with   prcciKion  the  proi»ertif9. 

ph^^ioi)    mil    ciiemicnl,   of    certain    in[Min>;    links 

juu:*n^^i    till*  elements:  mich   as  okAlutnlniinti   and 

rfcii*.rf>fi.  th«u  ujihorii,  but.  Mrhich  shortly  afterwards 

bec^iiii-  w«l1  kutiwii  to  us  iu  thefle»h  as  s;aUlum  and 

•cuidliim. 

Anting  nut  of  KekuU*'s  theury  of  the  tetiail  nature 

rf  I)..'  -.^rU'H  nrr.m,  caniif  Ihu  riuestions  which  1ih\o 

-  aniMng  chemists:     1'^.  Are  the 

)ti  of  the  carbon  atom  of  equal 

rmtuc,  or  not  /  and  ^''.     U  the  assumption  of  a  dyad 

farbon    at^jui,  tn  the  so-called   non-satnraled   omi- 

poand».  JQStiliable,  ut  not?    Tlie  answer  to  th^  first 

Af  th.'or  .'»  f.iviirite  view  of  Kolbe's.  is  giren  m  the 

'\  Inwj  of  i^nmcriam;  and  from 

Scborlemmer  pi-oved  the  identity 

lii  f  tif  the  alcohol  radicals  with  the  so- 

thom^clveB,  this  question  may  bo  said 

P'  i  this  subject,  wr  arrive,  by  a  process 

..  tit  mor«>  complicated  caws  of 
t'f  tlisT    in.   given   certain   cnm- 
ii.  <ine   rnmposltion    and 

11^   properties,  to  tiud 
•1  111  >iruoturo  by  which  such 

-  di*l»irnnne«L     Prubloins  of 
-    "  inrily  M)lveii,  tlie  num- 
;  I,  and  thif  pi-ediction 

MK-lil. 

■  III'  aniliue  coU^rs  by  Perkin,  ilieir 

Wiv  synth«sit(  of  ntixarin  I>y 

II,    Ix*ini;  the  ttr^t  vegetable 

illcially  (d)|idi)Cd: 

hy  lUit-yer:  and. 

'  t-<;iier  of    kairine.   a 

!i>f,  —  an*  some  of   the 

Lnn'»it  i>r-iii  inuiirpni  of  tnodirrn  syiilheiical 
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J.  W.  Mallet  on  alnmlnliim,  and,  in  the  «ame  year, 
of  J.  p.  Oooke  tin  antimony,  and  those,  In  the  present 
year,  of  Thorpe  on  titanium. 

In  referring  to  the  work  in  spectnmi  iiiialysis.  Pro- 
fessor Koscoc  recalled  some  uf  the  more  remarkable 
concliisioni*  to  which  the  researclu's  o(  I^ckyer, 
Schuster,  Liveing  and  iJewar,  Widlner,  and  oth'^rs, 
in  Ibis  direction,  have  led.  Jn  the  firxt  placi-,  it  is 
well  to  bear  in  mind  that  a  difference  of  a  very 
marked  kind,  first  distinctly  pointed  out  by  Alex. 
3[it!icher1ich.  is  to  Iw  observed  between  the  speclrum 
of  an  element  and  that  of  lis  compounds,  the  hitter 
only  being  seen  in  cAses  in  which  the  compound  is 
not  dissociated  at  temperatures  necessar)'  to  give  rise 
to  a  glowing  gas:  second,  that  these  compound 
spectra  (aE>,  for  instance,  those  of  the  hnlogen  com- 
pf»unds  of  ihc  alkaline-earth  metals)  exhibit  acertala 
family  liknness,  and  *»how  signs  of  syBiematlc  varia- 
tion in  the  position  of  the  lines,  corresponding  to 
changes  in  the  molecular  weight  of  the  ribr.iting  sys- 
tem. Still,  it  cannot  Itesald  that  as  yet  delinite  proof 
has  been  given  in  support  of  the  theory  that  a  causal 
connection  is  to  be  found  between  the  emission  sjh'C- 
tra  of  the  several  elements  belonging  to  allied  groups 
and  their  atomic  weiglils,  or  other  chemical  or  physi- 
c.il  properties.  In  certain  of  the  singlt^  elements, 
however,  the  connection  between  the  spectra  and  the 
molecular  constitution  can  be  traced.  In  tlie  case 
of  sulphur,  for  example,  three  distinct  spectra  are 
known.  The  first  of  these,  a  continuous  one^  is  ex- 
hibited at  temperatures  below  "((Kt**,  when,  as  we 
know  from  Dumas*  experirnetits.  the  density  of  the 
vapor  is  three  times  the  normal,  show  ing  that  at  this 
temperature  tin*  molecule  consists  of  six  atoms.  The 
second  spectrum  is  scon  when  the  temperature  is 
raised  to  above  HnK)°,  when,  as  DevilU-  and  Trv>08l 
have  shown,  the  vapor  roaches  its  normal  density; 
and  the  molecule  of  sulphur,  as  with  most  other 
gases,  contains  two  atoms;  and  this  is  a  hautl-spcc- 
trum,  or  one  chararteri/eil  by  channelled  spaces. 
Together  with  this  hand -spectrum,  and  es(H?cially 
round  the  negative  pole,  a  spectrum  of  bright  line*  is 
observed.  This  hitler  is  doubtless  due  to  the  vibra- 
tioQs  of  the  single  atoms  of  the  dissociated  molecule, 
the  exislcnceof  tmcesof  a  baml-speclruuideuionslral- 
ing  the  fact,  that,  in  some  parts  of  the  discharge,  the 
tension  of  dissociation  is  insufficient  to  prevent  the 
reunion  of  llie  atoms  to  form  the  molecule. 

The  most  remarkable  results  obtained  by  Abuey 
and  Festinu  show  that  the  radical  of  an  organic  body 
is  always  represented  by  certain  well-marked  absorp- 
tion-bands; diiTering,  however,  in  prisition.  according 
as  it  is  linked  with  hydrogen,  a  halogen,  or  with  car- 
bon, oxygen,  or  niirouen.  Indeed,  these  experiment- 
ers go  so  far  OS  to  say  thai  It  is  highly  ]>robable,  that, 
by  this  delicate  moile  of  analysis,  the  hypoittetlcal 
position  of  any  hydrogi'ii  which  is  replaced  may  be 
ldontiBe<l;  thus  pointing  out  a  method  of  physical 
orientation,  of  wlilrh,  if  ronlirmed  by  iilher  ob- 
servers, chemists  will  uol  l>e  stow  to  avail  them- 
si'lveSk, 

One  of  l!ie  noteworthy  features  of  chemical  prog- 
resiis the  interest  taken  by  physicists  in  fundamental 
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questions  of  tbe  science,  —  Sir  William  Thomson's 
interesting  speculations,  founded  ujwn  physical  phe- 
nomena. rosi>ecting  the  probable  size  of  the  atom ; ' 
and  Helmholtz's  discussion  of  the  relation  of  elec- 
tricity and  chemical  energy;  and  the  theory  of  the 
vortex-rlng  constitution  of  matter,  thrown  out  by  Sir 
William  Thomson,  and  lately  worked  out,  from  a 
chemical  jjoint  of  view,  by  J.  J.  Thomson  of  Cam- 
bridge. 

Another  branch  of  chemistry  which  has  recently 
attracted  much  experimental  attention  is  that  of 
thermo-chemistry,  —a  subject  upon  which,  In  the 
future,  tlic  foundation  of  dynamical  chemistry  must 
rest,  and  one  which  already  proclaims  the  truth  of 
the  great  principle  of  the  conservation  of  energy,  in 
all  cases  of  chemical  as  well  as  of  physical  change. 
But  here,  although  the  materials  hitherto  collected 
are  of  very  considerable  amount  and  value,  the  time 
has  not  yet  arrived  for  expressing  these  results  in 
general  terms;  and  we  must  therefore  be  content  to 
note  progress  in  8j>ecial  lines,  and  wait  for  the  ex- 
pansion into  wider  areas. 

In  conclusion.  Professor  Koscoe  spoke  of  the  part 
English  chemists  had  played  in  the  past,  and  of  the 
marked  difference  between  the  data-gathering  Ger- 
man work,  and  the  systematizing  of  the  facts  known, 
which  is  going  on  iu  England.  lie  also  referred  to 
what  he  considered  the  best  method  of  educating 
chemists,  —  by  giving  them  as  sound  and  extensive  a 
foundation  in  the  theory  and  practice  of  chemical 
science  as  their  time  and  abilities  will  allow,  rather 
than  forcing  them  prematurely  Into  the  preparation 
of  a  new  series  of  homologous  compounds,  or  the  in- 
vestigation of  some  special  reaction,  or  of  some  pos- 
sible new  coloring-matter,  though  such  work  might 
doubtless  lead  to  publication,  —  and  called  attention 
to  the  prominence  of  Knglish  industrial  chemistry. 


THE   CORRELATIOS  OF  GEOLOGICAL 
FORMATIOyS.^ 

This  address  was  devoted  to  a  consideration  of  a 
few  remarkable  exceptions  to  the  rule  that  similarity  of 
faunas  and  lioras  in  fossitlferous  formations  through- 
out the  surface  of  the  world  implies  identity  of  geo- 
logical age.  St)me  interesting  contributions  have 
been  made  to  this  question  by  the  geological  survey 
of  India,  where  ilr.  lilanford's  experience  has  been 
chieliy  derived,  and  by  the  geologists  of  Australia  and 
South  Africa;  and  hu  first  noticed  a  few  typical  in- 
stances, several  of  them  Indian,  in  which  the  system 
of  determining:  the  age  of  various  formations  by  the 
fauna  or  flora  has  led  to  contradictory  results,  atkd 
then  showed  where  the  source  of  error  appears  to  lie. 
The  famous  l:*ikermi  beds  of  Greece,  a  few  miles  east 
of  Athens,  contain  a  vertebrate  fauna  nearly  always 
quoted  as  miooone;  but  they  overlie  strata  with  well- 
proved  pliocene  marine  Mollusca.  The  Siwalik  betls 
that  flank  the  Himalaya  north  of  Delhi  are   still 

*  Abftr.ifi  of  an  inliln^aH  to  tlio  jfcoloificJiI  fcctlon  of  the  llritl*h 
nttpociftiiou  at  M,oiitrc:il,  Aui;.  -**,  l'>'*Ji  by  \V.  T.  ItLASFoitD, 
F.R.S.,  iSvc.  7,  U.J^.,  K.U.<f.S..  im->iJont  of  lliu  Ki'»;iion. 


classed  as  mloccnc  by  most  European  writers,  but 
arc  reganled  as  pliocene  by  the  Indian  survey,  on 
evidence  found  by  tracing  them  west  and  south  into 
Sind.  The  Gondwana  system  of  central  India,  a 
great  sequence  of  fresh-water  beds  probably  of  fluvi- 
atile  origin,  over  20,000  feet  thick,  is  of  nnusnal 
Interest  on  account  of  the  extraordinary  conflict  of 
paleontologlcal  evidence  It  presents  to  the  observer. 
Its  subdivisions  are  numerous,  and  yary  in  almost 
every  place  of  occurrence.  One  (the  Tilchir  beds) 
contains  rounded  bowlders  chiefly  of  metamorphic 
rocks  up  to  six  feet  across,  embedded  in  fine  silt: 
others  are  characterized  by  an  intermingling  of  floras 
and  faunas  that  give  rise  to  a  mass  of  contradictions; 
beds  with  a  Triasslc  fauna  overlying .  others  with 
Rhaetic  or  Jurassic  floras.  The  Australian  coal- 
measures  and  their  associated  beds  present  even  a 
more  remarkable  instance  of  homotaxial  perversity, 
a  Jurassic  flora  being  of  the  same  age  as  a  carbon- 
iferous marine  fauna.  Some  of  these  beds  (Hawkes- 
bury)  again  contain  transported  bowlders,  which 
occurence  more  In  the  lower  members  (Eccabeds) 
of  the  Karoo  formation  of  Interior  South  Africa.  The 
latter  presents  a  striking  likeness  to  the  Gondwinft 
system  of  India.  In  both  countries,  a  thick  fresh- 
water formation  occupies  a  large  area  of  the  Interior 
of  the  country,  whilst  on  the  coast  some  marine 
Jurassic  and  cretaceous  rocks  are  found;  and  as  In 
India,  so  in  South  Africa,  the  uppermost  Inland  mes- 
ozoic  fresh-water  beds  are  capped  by  volcanic 

Other  examples  of  discrepancies  in  paleontologl- 
cal evidence  might  be  given,  but  he  would  add  merely 
a  mention  of  the  single  case  known  to  him  in  which 
the  discordant  records  are  both  marine,  namely,  Bar- 
rande's  'colonies'  in  Bohemia;  but  here  the  di»- 
cordance  is  much  less  than  in  the  cases  before  cited, 
and  moreover  Barrande^s  conclusion  Is  disputed  by 
other  observers. 

In  most  of  the  cases  he  bad  named,  the  conflict  is 
between  the  evidence  of  marine  and  terrestrial  or- 
ganisms. Manifestly  one  or  the  other  of  these  leads 
to  erroneous  conclusions;  and  in  making  choice  be- 
tween the  two,  most  geologists  accept  evidence  of  the 
marine  fossils.  TIic  reason  is  not  far  to  seek.  So 
far  as  he  was  aware,  no  cise  is  known  where  such  an 
anomaly  as  that  displayed  la  the  Gondw^nas  of  India 
has  been  detected  amongst  marine  formations  of 
which  the  setiuence  was  unquestioned.  Further,  if 
we  compare  the  distribution  of  marine  with  that  of 
teiTestrial  and  fresh-water  animals  and  plants  at  the 
present  day,  we  shall  find  a  very  striking  difference; 
and  It  is  possible  that  this  difference  may  afford  a 
clew  to  the  conditions  that  prevailed  in  past  times. 

Wanderers  into  what  they  fancy  unexplored  tracts 
in  paleontology  are  likely  to  find  Professor  Huxley's 
footprints  on  the  path  they  are  following.  In  his 
paper  on  the  Hyperodopedon,  he  says:  *'It  does  not 
appear  to  me  that  there  is  any  necessary  relation 
between  the  fauna  of  a  given  land  and  that  of  the 
se.i3  on  its  shores.  .  .  .  What  now  happens  geo- 
graphically to  provinces  in  space,  is  good  evidence  as 
to  what,  in  former  times,  may  have  happened  to 
provinces  in  time ;  and  an  essentially  identical  land- 


|ik:n  5,  i^M.) 


SCIEXCE. 


'209 


IMJ  have  boen  contemporary  with  several 
re  murine  f:innae.  At  preiseni  our  kiiowl- 
Ibe  U'rre»trinl  faunae  of  past  epoclis  is  so 
!kat  tiu  pmclicuJ  difficnlty  arises  from  using, 
Mn-ivckonlng  for  land  time.  But  I  tJitnk 
i\y  prcihtkble  that  sooner  or  later  the  inhabit- 
llie  land  will  be  found  to  have  a  histoiy  of 

these  words  were  «  ritten,  more  tlian  tw*>nly- 

n  dtjo,  scarcely  one  of  the  geologlcjil  dcHails 

Mr.  UUnfoid  culled  .<^Ueiilii>ii  was  known. 

twl  |Hdiit  out  how  wondt*rfuI  u  OPintneiitary 

have   afTonled   to   Professor    Huxley's 

ere  is,  he  lielieved.  un  additional  distlnc- 

n  lafid  and  mArinc  fauinis.  that  re<|uires 

At  thi'  present  day  t\w  tllfference  between 

faunas  of  ditTereut  parts  of  the  world  la  so 

ater  tliau  that  hetwpen  the  marine  faunas, 

ith  werr  found  fo?Billzed.  wblInC  there  would 

III*!  difflcultv  in  recognizing  different  m.irine 

as  of  like  age  from  their  organic  remains, 

I  and  fresh-water  beds  would   in  all  proba- 

f  referred  to  widely  differing  eiiochs. 

resent  knowledge  of  the  distribution  of  ter- 

and  marine   faunas  and  floras  can  bo  only 

;rcAt(rd,     Anioni;  mammals  and  reptiles,  the 

fonns  aw  generally  tbe  most  widely  diffused. 

give   iM'ttcr  illustration:  eighty  families  are 

ir   niarim^   and  twi:nty-nlne  are   confined  1o 

htcr;   of  the  fip't,   fiftv  are  universally,  or 

r  'Iv,  distributed;  while  of  the  second, 

littac)  U  found  In  tlve  of  Wallace's 

iri'i  not  (ine  \h  met  with  in  all  six.     It  is 

ble  to  conceive  a  creator  contrast.     The  dis- 

n  of  land  and  sea  MoUusca  leads  to  a  {similar 

k>«  a»  (o  the  relatively  narrow  range  of  the 

m».    Throughout  the  marine  inverlebrata.  hut 

jric  types  are  restricted  to  particular  seas :  the 

f*  are  found  in  suitable  habit.ils  over  a  targe 

ol  tho  oceans.     Indeed,  the  marine  provinces 

[ve>  be«n  hitherto  disting-uished  are  founded 

un    s{»eclfic    than    on    generic    distinctions. 

offers  a  still  more  remarkable  example:  so 

I  ia  the  marine  vegetation  of  the  world,  that 

rat«  r«*gions  can  l>e  esuibllshed  in  the  ocean, 

>rude  mnki's  fourteen  on  the  land. 

Manford  alluded  to  the  evidence  of  the  exists 

land-regions  in  past  tlnip«.    Proofs  are  already 

tltvta«l  of  differences  between  the  fauna  of  dls- 

iniriea  in  tertiary  times.   Thu  eocene,  nilocene, 

cene  Vertebrata  of  Korlh  America  differ  qui  to 

p  from  tliose  of  Kurope  as  do  the  genera  of  iho 

|.!.*v;  ami  there  was  as  much  distinction  be- 

I  1  ilia  of  the  Himalayas  and  of  Oreeoo 

L!      -  k  and  I'lkerml  faunas  were  living  as 

■  now.    The  reptile-*  of  the  American  Jurassic 

b  prr-sent  wide  rllflcrences  from  tliose  of  the 

I  f  ihatftge.     Btit  there  Is  no  reason 

II  tl  111"'  Ittnits  or  relations  of  the  zo*.- 
tnri  botanical  region?  in  past  times  were  the 
k  thny  now  are.     It    is  quite  certani.  indeed, 

iiion   of   land-areas   has   underg\)ue 
ion»t,  whether  tbe  irreat  oceanic  tract 


has  remained  unchanged  in  Its  general  outlines  or  not; 
and  tbe  migration  of  the  terrestrial  fauna  and  flora 
must  have  Iteen  dependeni  upon  the  proiwnce  oralj- 
sence  of  land  communication  betttcen  different  con- 
tinental tracts:  In  other  wonls,  the  terrestrial  regions 
of  post  epochs,  although  just  as  clearly  marked  as 
those  of  tbe  present  day,  were  very  diiterently  dls- 
lribule<i. 

Tlie  idea  that  marine  and  terrestrial  faunaf  and 
floras  were  similar  tliroughout  the  world'*  surface  in 
past  ilm<*s,  is  so  ingrained  in  italeontoloifical  science, 
that  it  win  require  many  years  yel  iMjfore  the  fallacy 
of  tJie  assumption  is  generally  admitted.  Xo  clrcuni- 
stance  has  contribnteil  more  widely  to  the  belief  than 
the  supposed  universal  diffusion  of  the  carboniferous 
flora,  Tlie  evlilence  that  the  plants  which  prevjiiled 
in  the  coal-measun's  of  Eurojw  were  replaced  by  to- 
tally ditlerent  fonns  In  Australia,  despite  the  closest 
similarity  in  the  marine  inhabitants  of  the  two  areas 
at  tbe  perioil,  will  probably  go  far  to  give  Mic  death- 
blow to  an  hypothesis  that  rests  upon  no  solid  ground 
of  observation.  In  a  vast  nunilter  of  instances  it  has 
been  assumed  that  similarity  between  fossil  terres- 
trial faunas  and  floras  proves  identity  of  geological 
age;  and  by  arguing  In  a  vicious  circle,  the  occurrence 
of  (Similar  type<i,  at^^umed  without  suflicient  pnmf  lo 
belong  to  the  same  geological  period,  has  been  alleged 
a.s  evidence  of  the  existence  of  similar  forms  in  distant 
countries  at  the  same  lime. 

It  may  perhaps  liave  surprised  some,  that  Mr.  Blan- 
fonl  scarcely  allude<l  to  any  American  formations, 
and  especially  that  he  had  not  mentioniMl  so  well- 
knonni  and  interesting  a  case  of  conflicting  palerin- 
tological  evidence  as  that  of  the  Laramie  group,  IDs 
reason  was  simply,  that  tliere  were  probably  many 
present  who  were  personally  acquainted  with  the 
geology  of  the  American  cretaceous  and  tertiary  beds, 
and  who  were  far  belter  able  to  juilge  than  lie  of  the 
evidence  as  a  whole.  To  all  who  are  studying  such 
questions  in  America,  he  thought  it  would  be  more 
useful  to  give  the  details  of  similar  geological  puzzles 
from  the  eastern  hemisphere,  than  to  attempt  an 
imperfect  analysis  of  difficult  problems  in  tbe  great 
western  continent. 


THE  PHYSIOLOGY  OF  DEEP-SEA  LIFE.^ 

The  physiology  of  the  deep-sea  life  has.  imtil  lately, 
received  but  little  attention  from  professed  physiolo- 
gists. No  one  bos  yet  set  forth  the  numerous  difQ- 
cullies  which  are  encountered,  vvheu  the  attempt  Is 
miule  to  comprehend  the  mode  in  which  the  onlinary 
physiological  processes  of  Vertebrata  and  other  ani- 
mals are  carried  on  under  the  poouliar  physical  con- 
ditions which  exist  at  great  depths. 

A  knowledge  of  the  conditions  under  which  gases 
occur  in  a  state  of  absorption  in  the  oceon-walera 

'  Aliftract  nf  an  uAAmtt  to  thv  til<iloiflr»l  *i.*ctluD  uf  Uir 
Prhi«ti  iw€orlatlon  »l  Moiitro«I,  .Aq«.  25',  1S8-*,  by  U.  X. 
^u--Ei.CT,  Knj.,  M.A.,  K.K.b..  I.lnacrL-  |>roii-»w>r  of  hiiiUMii  uid 
r»in{inralivv  aiinlumy  In  the  l'nlvp|->lty  of  Oxfunl.  |in-«iit(iit  of 
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is  of  primary  imiK>rtauce  to  the  physiologist.  It 
appears  from  the  results  of  Professor  Dittmar*8 
researclies  iutu  the  composition  of  the  oceau-water 
collect^'d  by  the  Clialleiiger,  that,  contrary  to  wliat 
was  before  suspected,  tlte  presence  of  free  carbonic 
acid  in  sea-water  is  au  exception.  Hence,  with  re- 
gard to  Mr.  Murray's  interesting  discovery,  tiiat,  after 
certain  depths  are  reached,  pteropod  shells  are  dis- 
solved, and  disappear  from  the  sea-bottom,  and  at 
certain  furlher  depths  Globigcrina  shells  suffer  the 
same  fate,  Professor  Dittmar  liolds  that  the  solution 
is  not  due  to  the  presence  of  free  acid,  but  to  tlie  sol- 
vent action  of  the  sea-water  itself.  Thus  the  amount 
of  carbonic  acid  normally  present  throughout  the 
ocean  cannot  be  inimical  to  life;  but  there  must  be 
in  the  depths  at  the  ocean  numerous  bodies  of 
richly  carbonated  water. 

French  physiologists  have  lately  commenced  re- 
searches on  some  of  the  problems  of  dcoivsea  life. 
Experiments  have  been  made  by  Mr.  Itegiiard  with  a 
view  of  dcterminhig  the  effects  of  high  pressures, 
corresponding  with  those  of  the  deep  sea,  on  various 
organisms.  Yeast,  aft«r  being  exposed  to  a  pressure 
of  a  thousand  atmospheres,  equal  to  a  depth  of  about 
sixty-five  hundred  fathoms  of  sea-water,  for  an  hour, 
was  mixed  with  a  solution  of  sugar.  An  hour  elapsed 
before  any  signs  of  fermentation  appeared ;  and  a  mix- 
ture of  yeast  and  sugar  solution  did  not  ferment  at 
all  whilst  under  a  pressure  of  six  hundred  atmos- 
pheres, oijual  to  a  depth  of  about  thirty-nine  hun- 
dred fathoms.  Algae,  seeds  of  phanerogamic  plants, 
infusoria,  and  even  Mollusca  an<I  leeches,  were  found 
to  be  thrown  into  a  condition  of  sleep,  or  latency,  by 
exposure  to  similar  pressures,  recovering  from  this 
condition  after  a  shorter  or  longer  period  of  return 
to  normal  conditions.  A  lish  without  a  swimming- 
bladder,  or  one  with  the  bladder  eni)>ticd  of  air,  may 
besui)mitled  to  a  preshureof  a  hundred  atmosplieres, 
ei|uivaleut  to  a  depth  of  six  hundred  and  fifty 
fatlioms,  without  injurious  effect.  At  two  hundred 
atmospheres,  equivalent  to  ii  depth  of  thirteen  hun- 
dred fathoms,  it  iMiComes  torpid,  but  soon  revives 
when  the  pressure  is  removed.  At  three  hundred 
atmospheres,  otiuivalent  to  a  depth  of  about  two 
tliousand  fathoms,  tlie  fish  dies.  These  expttriments 
are  of  the  highest  intci-est.  The  pressure  made  use 
of  was  obtained  by  means  of  water,  in  the  .absence  of 
air  other  than  that  absorbed  at  the  normal  atmos- 
phere ]>ressurc;  and  thus  the  physical  conditions 
pro<iuced  were  closely  similar  to  those  actually  ex- 
istent in  the  deep  sea.  They  are  the  firet  of  their 
kind. 

Professor  Paul  Bert's  soiuewhal  similar  experi- 
ments related  to  a  different  <iuestion  altogetlier ; 
namely,  the  effect,  on  aquatic  organisms,  of  water 
subjected  to  the  pressure  of  compressed  air.  ITe 
found  that  yomig  eels  were  rapidly  killed  when  sub- 
jected to  a  pressure  of  only  fifteen  atmospheres,  and 
could  not  9un-ive  one  of  even  seven  atmospheres  for 
any  considoi-able  time.  He  pointed  out  the  essential 
difference  Iwtween  the  conditions  produced  in  such 
experiments  and  those  existing  in  the  deep  sea,  where 
the  ciiarge  of  oxygen  contained  l)y  the  water  has  been 


taken  up  at  the  surface  under  a  pressure  of  one  at- 
mosphere only. 

A  question  of  the  utmost  moment,  and  one  that 
has  received  a  good  deal  of  attention,  is  that  as  to 
the  source  of  food  of  the  deep-sea  animals.  Certainly 
a  large  proportion  of  this  food  is  derived  from  the 
life  on  the  ocean-surface.  The  d^brU  of  pelagic  ani- 
mals sinks  slowly  downwards,  forming  on  its  passage 
a  sparsely  scattered  supply  of  food  for  any  animals 
possibly  living  at  intermediate  depths,  but  becoming 
concentrated,  as  it  were,  on  the  bottom.  A  large  part 
of  the  food-supply  Is  also  derived  from  the  dtbrUoi 
the  coasts,  either  directly  from  the  littoral  zone,  or  by 
rivers  and  tlie  action  of  the  tides  from  terrestrial  life. 
Deep-sea  life  appears  to  diminish  in  abundance  as 
coasts  are  receded  from.  Unfortunately,  our  knowl- 
edge of  pelagic  vegetable  life  Is  very  imperfect,  and  it 
is  to  be  hoped  that  botanists  may  be  led  to  take  up  the 
subject.  It  will  then  be  possible  to  form  a  nearer 
estimate  of  the  extent  to  which  plants  are  capable  of 
forming  a  sufficient  ultimate  food-source  for  the 
greater  part  of  the  pelagic  fauna,  and,  through  it,  of 
deep-sea  life.  The  question  is  of  Importance;  be- 
cause, if  the  deep  sea  derived  its  main  supply  from 
the  coasts  and  laiul-surfaces  in  the  early  history  of 
the  habitation  of  the  globe  by  animals,  there  can 
have  existed  scarcely  any  deep-sea  fatma  until  the 
littoral  and  terrestrial  faunas  and  floras  had  liecome 
well  established.  It  seems  certain  that  the  food,  as  it 
reaches  the  deep  sea,  is  mostly  in  the  form  of  dead 
matter;  and  it  may  be  that  the  long  but  slender 
backward-directed  teeth  of  many  deep  sea  fish,  re- 
sembling those  of  snakes,  are  used  rather  as  aidi 
for  swallowing  whole  oilier  fishes  which  have  fallen 
from  above,  dead,  and  thus  making  the  best  of  an 
occisicuial  opportixnity  of  a  meal,  than  for  catching 
and  killing  living  prey. 

Many  interesting  results  may  be  expected  wlien  the 
histology  of  animals  from  great  depths  comes  to  be 
worked  out,  and  esi>ecially  that  of  Uie  special  sense- 
organs.  At  present  very  little  has  been  attemptcil  in 
this  direction;  principally,  no  doubt,  because  deep-sea 
specimens  are  too  precious  to  be  used  for  the  pur- 
pose. With  i-egard  to  the  all-Important  question  of 
the  nature  of  the  1  ight  undoubtedly  present  in  the  deep 
sea,  it  is  hardly  possible  to  accept  Professor  Verrill's 
recent  startling  suggestion  {Science,  iv.  8),  that  sun- 
light penetrates  to  the  greatest  depths  with  perhaps 
an  intensity  at  from  two  thousand  to  three  thou- 
sand fathoms,  equal  to  that  of  some  of  our  partially 
moonlight  nights.  Sucli  a  conjecture  is  entirely  at 
variance  with  the  results  of  all  experiments  on  the 
]tonetration  of  sea-water  by  sunlight,  as  yet  made  by 
physicists.—  results  which  have  prevented  other  natu- 
ralists from  adopting  this  solution  of  the  problem. 

The  progress  of  research  confirms  the  conclusions, 
early  formed,  that  it  is  impossible  to  determine  any 
successive  zones  of  depth  in  the  deep-sea  regions, 
characterized  by  the  presence  of  special  groups  of 
animals.  Some  groups  of  animals  appear  to  be  char- 
acteristic of  water  of  considerable  depth;  but  rep- 
resentatives of  them  struggle  up  into  much  shallower 
regions.    There  are  numerous  genera,  and  even  spe- 
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ticiA,  Wlii^  rusige  «ven  from  the  shoro-rc**ioii  to  ^«ut 
d*rth<.  Theau  ficu  (u!d  sorioualy  to  tho  difflcultles 
Ml  in  tiio  attoinpt  to  dcterraiiio  approxl- 

ou  <['  {>ttis  At  nhirli  geological  t1epo«4iLs  have 

Wvh  luftitaU.  Dr.  TU^odort?  Fnchs  has  altemplod  lo 
dtftrrmiiTi*  trlinl  j;en!oi;ical  !ttratd  shonM  be  conRidered 
**  1  (ornmtlon;  but,  n»  he  deflnos  llie  deep- 

•>  Tdinmoiicing  Ht  a  hundred  fathoms,  and 

ei  utiwitrtls  to  all  depths,  his  results  have 

11*  .>  iutllc.tlintE  the  d(!pth&  of  ancient  s«as,  or 

One  cxleiti  of  upheaval  ot  depression  of  their  bot- 
lama.  Mr.  John  Murray  has  shown  that  tlie  depths 
•I  vtikh  mcMh^rti  deftp-»ea  deposits  liave  been  fonned 
(.»ii  ht»  in»pr<»ximatel>-  awertauied  by  the  examinaliou 
nf  rxscopicol  comt>o*t)Lion,  and  the  condition 

<t{  ion  uf  Uie  shelU  and  spicules. 

1 1  -  .,  :  important  question  with  regard  to  life  in 
Ui>-  •  '.t:i,  ^ti  present  in.sunicii'nlly  answered,  is  that 
SB  lc>  the  conditions  with  regard  to  life  of  the  inter- 
mediate waters  between  the  s^urface  and  the  bottom. 
TlM  p^airst  uncertainty  an*!  dUrcrencr-  of  opinion 
«xiJt  an  lo  whethfT  the  intermcdlatr:  waters  arc 
thl    '  t  .til  by  animals,  and,  if  they  are  Inhab- 

it- '   extent;  and  these  intermediate  waters 

Cf  V    far   the    jjremter    part    of    the    ocean. 

(«  ■  -Itould  h*y  exercised  in  drawing;  conclu- 

ti'  iit."  depths  ascribed  to  animals  in  some  of 

il)  -   in  tiie  olUciul  work  on  the  Challenger 

ri  In  many  Instances  it  is  quite  possible 

111  nlar  specimen   may  have  entet«d   the 

twe  at  AUj  titrpUl. 

WUfc  ragimi  tu  the  constitution  of  the  deep-sea 
tewu^  rme  of  its  most  remarkable  features  is  the  ^'en- 
cnl  alnpuco  fmni  it  of  paleo/.uic  forntn,  excepting  so 
br  aa  repiYsentalivcs  of  the  Mollusea  and  Hnicbiopo- 
d*  sre  concerned :  and  Ll  is  remarkable,  thnt,  amongst 
tt-  ■'■— •  -'  1  Mollufica.  no  representatives  uf  ihe  Xau- 
li  vrtimonllidae,  so  exci'ssivcty  abundant  in 

«£,.-,..  ,■  .iodn,  occur,  and  ibiit  Lingulu,  the  most, 
aoi'ient    t^nuhioimd,  nhould   occur  in  -diallow  water 
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r*  Mw  Kt  well  have  l>een  expected,  that,  had 

u  fully  colonized   in  the  paleoroir 

ible  Series  of  representative  forms 

have  survived  there,  in  the  a!»sence 

Five  physical  agents  of  moditication 

■■<■  the  coast-regions. 

>  til*:'  (irigjti  of  the  deep-sea  fauna, 

^a:i   be  little  doui'l  that  it  has  been  derived 

I'lv   fnmi  the  littoral  fftuna,  which  also 

Ind,  Hnd  possibly  yiven  rise  to.  the 

.    liiuna:  yet  it  is  not  improbable  that 

'»k  to  the  pel»ij:ic  conditions  of  existence 

:  ler  which  most  of  the  earliest  types  of 

.    i.[.    wf^rc  drvcIo()ed.     Nearly  all  the  present 

i-.tr  t-of  the  lUtorat  zone  revert  to  the  |>elagic 

w  inrtMtj  r'<rm  of  existence  in  their  early  devel- 

'1  T  ,„■.        And  these  pelagic  larval  forms  are 

'losely  alike  in  essential  siructure, 

from  parents  widely  differentiated 

.  m  tlie  adult  form,  that  it  is  impos- 

bem  AM  otherwise   than   ancestral. 

-ic  frce-swimniing  forms,  rep- 

;  >y  by  larvae,  i;radually  adapted 


tJieniselves  lo  coast-life,  and  underwent  viulous  modi- 
flcatioDS  to  enable  tbem  to  withstand  ilic  beaiinf.;  of 
the  surf  t-n  the  shores,  and  the  iictiial  modifying  al- 
terations of  the  tides,  which,  together  with  oUier  cir- 
cumstances of  coast-life,  aeteil  as  strong  imjiulses  to 
their  further  development  and  differentiation,  .some 
developed  hard  shells  and  skeletons  as  protections; 
others  secured  their  position  by  boring  in  the  rocks 
oruiuil;  others  assumed  an  attached  condition,  and 
thus  resisted  the  wash  of  the  waves. 

It  is  because  the  ancestors  of  nearly  all  animals 
have  passed  thi'ough  a  littoral  phase  of  existence, 
preceded  mostly  by  a  pelag^ic  phase,  that  the  investi- 
gations now  being  carrieil  on,  on  the  coasts  in  marine 
laboratories,  throw  floods  of  light  on  all  the  funda- 
mental problems  of  zonlogy.  From  the  littoral  fauna 
agrfulual  migration  must  have  taken  place  Into  the 
deep  sea;  but  probably  this  did  not  occur  till  the  lit- 
toral fauna  was  very  fully  established,  and  consider- 
able pressure  was  brought  to  bear  on  it  by  the 
struggle  for  existence.  Life,  too,  must  have  become 
abundant  in  the  littoral  zone  before  there  could  have 
l)een  a  sufficient  food-supply  in  the  deeper  regions 
adjoining  It.  Not  until  the  development  of  terres- 
trial vegetation  and  animal  life  can  the  supply  have 
reached  its  present  abundance,  ^^uch  a  condition 
was,  however,  certainly  reached  in  the  carboniferous 
])eriod.  From  the  general  absence  of  representatives 
of  i^aleozoic  forms  from  the  deep  sea,  it  is  just  i>os- 
^i^lh^  that,  if  deep  oceans  existed  in  paleozoic  periods, 
they  may  not  hnve  been  colonized  at  all,  and  that 
active  migration  inio  deep  waters  commenced  In  the 
secondary  period.  Very  possibly  the  discbarges  of 
carbonic  acid  from  tlie  interior  of  tfie  earth,  whlcb 
Professor  Dlltmar  believes  may  have  been  sufHcient 
to  Acoount  for  the  vast  existing  deposits  of  coal  and 
limestone,  may  have  been  much  more  abundant  over 
the  deep-sea  bods  in  the  paleozoic  period,  than  at 
present,  and  have  rendered  the  deep  waters  more  or 
less  uninhabitable. 


HECENT  GEOGRAPHICAL   DISCOVERY,^ 

Akter  son)e  introductory  remarks  referring  to  his 
previous  visit  to  Canada,  Gen.  Lefroy  alluded  to  the 
relations  of  geography  to  geology  .as  inMi»nced  In  Uie 
changes  in  the  earth's  surface  within  historical  limes 
by  the  n]>ei-ation  of  geological  causes.  A  recent 
G<.'rman  writer.  Dr.  Halin,  has  enumerated  ninety- 
six  more  or  less  extensive  tracts  known  to  be  risln;; 
or  sinking.  For  example:  Mr.  R.  A.  Peacock  has 
accumulated  evidence  thnt  (he  Island  of  Jersey  liad 
no  existence  in  Pudemy's  time,  and  Mr.  A.  Howarth 
has  collected  similar  pi-oofs  with  regard  to  the  arctic 
regions;  and  every  fresh  discovery,  notably  those  of 
the  gallant  anil  ill-fated  DeLoiigandof  Nordenskitdd. 
adds  to  the  number.  Professor  Hull  has  reached 
the  conclusion  that  the  land  between  Suez  and  tht* 

'  Ad<lrcK«  tu  Ibc  yr«fnt|iblnil  vccUan  of  thc'  llrllUh  iiMucln- 
Uvii  at  Uuiim'a].  Auk  20,  ISM,  by  <iuii.  Hlr  J.  II.  LcpBov, 
U.A.,  CM.,  K.C.M.a.,  KH.t*.,  P.f*.A..  vl€».prMl(lci»  of  Ihe 
Ituynl  fcogrmphlciil  •oeiety.  prcjJilcnl  of  tlie  eceUoti. 
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Uittcr  Lakes  ]i.is  rispii  since  the  exoOus;  and  from 
the  Indian  surrey  tt  is  *  almost  certain '  that  tlie 
mean  sea-level  at  Madras  is  a  foot  lower  than  it  was 
sixty  years  ago.  From  the  Chinese  annals  it  is  learned 
that  the  su-called  Hot  Lake  (Myk-kul)  of  Turkestan 
was  formed  alwut  a  liundrod  and  sixty  years  ago; 
aiKl  there  seems  no  good  reason  to  reject  the  Japanese 
legond  tliat  Fusiyama  itself  was  thrown  up  in  the  third 
century  before  our  era. 

lie  then  toucliod  lightly  on  the  progress  maile  in 
our  knowledge  of  the  geography  of  the  Dominion  of 
Canada,  which  comprises  within  its  limits  the  pole 
of  vertical  magnetic  attraction,  commonly  called  the 
magnetic  pole,  and  the  focus  of  greatest  magnetic 
f(U'ce,  also  often  but  incorrectly  called  a  pole.  The 
fii*st  of  these,  discovered  hy  Koss  in  I8:>5,  was  re- 
visited in  May,  lv<47,  by  officers  of  the  FraiikUu  ex- 
pedition, whose  observations  have  perished,  and  was 
again  reached,  or  very  nearly,  by  MoClintock  in 
1850,  and  by  Schwatka  in  1^70.  Xcither  of  these 
explores,  however,  was  e(|iiipiH.'d  for  observation. 
The  utmost  interest  attaches  to  tlie  question  whether 
the  magnetic  pole  has  shifted  its  position  in  fifty 
years;  and,  altliotiuh  far  from  rating  the  difficulty 
lightly,  it  is  probably  approachable  overland,  without 
the  great  cost  of  an  arctic  expedition.  The  second, 
which  is  in  the  neighborhood  of  Cat  Lake,  has  never 
been  visited,  althongh  Dr.  K,  Itell  was  within  two 
hundred  miles  of  it.  These  two  objects,  and  the 
exploration  of  an  almost  unknown  tract  of  some 
seventy  1  liousand  si|uare  uiiles.  lying  east  of  Athabasca 
llivor.  were  decl.ared  worthy  of  the  srientihc  ambi- 
tion and  energy  of  the  dominion.  He  alluded  also 
to  the  extent  and  importance  of  Lake  Misstassini, 
which  has  recently  been  discovered  in  no  very  remote 
part  of  the  dominion,  —  a  lake  rivalling  Lake  Ontario, 
if  not  Lake  Superior,  in  magnitude. 

He  then  mentioned  tlic  reijmt  of  Lieut.  K.  V.  Kodg- 
ers.  U.  y.  X.,  on  the  state  of  the  canal-works  at 
Panama  so  lately  as  Jan.  2r>  la?t,  and  read  the  official 
returns  of  the  .amount  of  excavation  during  tlic 
months  of  <ictrd>er.  lsS3-March,  18s4,  by  which  it 
aiipeared  that  the  quantity  evcavatt'd  per  month  had 
gnatly  increased  during  that  time,  and  shows  that 
the  limit  has  not  been  reached.  The  two  great  j^rob- 
lems  which  await  solution  are.  how  to  deal  with  the 
Kiver  Chagres,  and  how  to  manage  a  cutting  nearly 
four  hundred  feet  deep.  The  Chagres.  which  is  sub- 
ject to  great  fluctuations  of  vnluiue,  it  is  proposed  to 
arrest  by  an  enornu>us  dike,  l,a">i)  yards  long  at 
the  bottom,  2JU)  yards  at  the  top,  110  yards  thick 
at  the  base,  and  14"  feet  in  the  greatest  height  ; 
the  overflow  of  the  reservoir  so  constructed  to  be  led 
away  by  two  artificial  channels,  partly  utilizing  the 
old  bed.  The  cutting,  nearly  five  liundrtMl  feet  wide 
at  the  top,  it  is  proposed  to  attack  by  gangs  working 
on  twelve  different  levels  at  the  same  time,  one  each 
side  or  the  summit,  dividing  the  width  at  each  level 
into  five  parallel  sections.  Thus  there  will  be  a 
hundr<'d  and  twenty  gangs  at  work  together,  and  it  is 
confidently  hoped  that  the  whole  will  bo  really  fin- 
ished in  li^SS. 

He  next  turned  to  another  quarter,  and  referred  to 


tbe  mission  intnisted  to  Mr.  Joseph  Thomson  lut 
ytar,  In  East  Africa,  by  the  Royal  geographical 
society.  After  an  unsuccessful  start  from  Zanzibar  in 
March  of  lost  year,  —  in  whicli^  however,  he  reached 
Kilima-njaro,  and  ascended  it  about  nine  thousand 
feet,  —  he  returned  to  the  coast  from  Taveta,  and  start- 
ed again  in  July,  this  time  from  Mombasa.  We  are 
not  yet  fully  acquainted  with  his  route;  but  we  know 
that  he  again  reached  the  great  mountain  reputed  to 
have  an  elevation  of  more  than  twenty  thousand  feet: 
that  thence  he  reached  the  east  side  of  Lake  Xyanta; 
that  he  is  the  first  who  has  stood  on  the  shores  of 
Lake  M'Baringo;  that  thence,  always  among  natives 
who  had  never  before  seen  a  white  man,  he  reached 
Mount  Kenia,  reputed  to  be  eighteen  thousand  feet 
high,  and  found  his  way  back  to  tbe  coast  without 
any  conflict  or  loss  of  life  by  violence;  and  this  after 
a  journey  of  about  five  hundred  miles,  nearly  the 
whole  of  it  through  a  country  previously  unknown 
to  geography.  Before  Mr.  Thomson's  return  to  Zan- 
zibar, Mr.  H.  H.  Johnston,  under  direction  of  a  com- 
mittee of  this  association,  whose  plans  are  devoted 
primarily  to  the  investigation  of  the  fauna  and  flora 
of  Kllima-njaro,  had  left  Zanzibar  in  good  health, 
and  with  every  hope  of  ultimate  success. 

The  president  then  alluded  to  the  unfortunate 
Froncli  expedition  of  Col.  Flatters,  who,  together 
with  several  other  officers  and  men,  was  killed  by 
the  Yotiarcgs  in  February,  ISSl.  The  French  trav- 
ellers have  emphasized  the  probable  consequences  of 
the  rapid  progress  of  the  religion  of  Mohammed  among 
the  African  races  of  the  northern  equatorial  zone, 
which  in  time  may  reach  the  populous  basin  of  tbe 
Kongo,  and  may  gn^atly  affect  the  white  settlements 
and  missionary  enterprises  in  Central  Africa  here- 
after. 

Tlie  Upper  Kongo,  from  Stanley  Falls  to  Stanley 
I*ool,  Is  now  pretty  well  known;  but  as  to  its  tribu- 
taries, much  remains  to  be  learned.  Mr.  Stanley  hfts 
discovered  two  new  lakes.  The  labors  of  that  en- 
ergetic traveller,  Mr.  de  Brazza,  have  to  a  great  ex< 
tent  cleaned  up  the  geography  of  the  region  included 
between  the  Kongo  and  the  Ogow^,  from  the  equator 
southwards;  and  there  are  now  said  to  be  twenty-two 
trading- stations  in  this  part  of  the  country.  We  are 
not  informed  what  commerce  exists.  Higher  up,  but 
still  to  the  north,  Mr.  .Stanley  has  ascended  the  Aru- 
wimi  about  a  hundred  miles,  without  having  solved  a 
question  of  no  little  interest;  namely,  whether  it  is 
identical  with  the  WelltS,  aud  takes  its  rise  in  the  same 
watershed  which  feeds  the  White  Nile,  or  whether 
wc  have  not,  beyond  its  sources,  a  drainage  system, 
as  yet  untraced,  but  which  may  connect  together  a 
number  of  rivers  whose  relations  to  one  another,  and 
whose  final  outlet,  arc  alike  unknown.  Lupton  Bey 
reported,  nearly  two  years  ago,  that  a  very  lai^  lake 
had  been  visited  by  one  of  his  native  subordinates 
west  of  the  Aruwimi :  and  it  is,  in  his  opinion,  proba- 
ble that  the  AVelM  flows  into  it.  The  southern  basin 
of  the  Kongo  has  been  crossed  from  Koando  to  Xyau- 
give  by  the  late  Dr.  Pogge  and  Lieut.  Wissman.  tlie 
latter  of  whom  continued  his  journey  by  Yabora  to 
Zanzibar.    He  brings  confirmation  of  the  often  re- 
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existence  of  a  dvriuliih  race  on  the  upper 
of  Ihe  Santcuru. 
Pfocftfdlng  iouthward  Ui  tlie  region  of  Portiigtiest^ 
«:^fMiUion.  Messr*.  Britlo,  C:ipello.  and  Ivens,  who 
NaeiiCtl  Uie  Upp«r  Quango  \u  IHI^,  n^tiirned  last 
JjuittuT  to  Loandd,  wilh  tho  intention,  it  is  said,  of 
J'**        *  Dd  of  its  grunt  iributariL**.     Tht*y  are  now 

Ai.  ne.     Dr.  Pogge  compares  llie  climate  of 

II  't  the  8th  parallel,  in  the  month  of  De- 

C*  it  of  North  Germany;  and  the  fact  illus- 

iT-  we  learn  from  so  many  other  (juariers, 

li'  :  '-he  interior  of  Africa  belongs,  by  reason 

t*J  ii»  ■  i»'\  ;vijou  above  the  sea,  to  a  far  more  temperate 
tofttr.  aiid  is  Itetter  suited  to  the  European  constitu- 
U"n  ■'  -  =r=  goo^raphleal  position  promises.  The 
•«i  lience  of  fever,  which  has  cost  so  many 

'  '    '  'v  be  mitigated  in  time,  and  by  im- 

iiion.     The  hilts  are  comparatively 
i  •■--  progress  alreatly  made  in  the  white 
of  Central  Africa  was  well  shown  byatable 
rentrefl  of  trade,  or  missionary  in:»tituLionK 
IWidrwl  and  twenty  in  nuiul>er),  now  established 

tl»eo  to«ilcup  the  Rnvslan  project  for  diverting 

liteui,  tir  Atmi  Darya,  from  the  Sea  of  Aral  to  the 

;  tbo  lercl  of  which,  according  to  Mr.  George 

a  recent  American  traveller,  Is  steadily  but 

lUng,  notwitbManding  the  enormous  quantity 

j«*Mired  iu  by  the  Volga,  tho  Ural,  and  other 

In  fact.  Col.  Vinukof  say*,  that  the  Caspian 

up   fast,  and  that   thf*  frej^h-waler  ^eals, 

|H>  curious  A  feature  of  ii^i  fauna,  are  fast 

Icig  in  number.    At  finl  view,  there  would 

great  difficulty  In   re-sluring  wator  com- 

U  tb*  point  where  the  river  wuuM  be  di- 

>«rtiNl  Wing  kbinU  two  hundrfnl   and  sixteen  feet 

iJvT.    :hf  r"A,A|(ian;  hut  accurate  levellln;*  lias  shown 

depressions   in   tlie   intervening  tract. 

Oxu«,  or  a  branch  of  it,  once  flowed 

■  a      Prof.  R,  Lentz,  of  the  Russian 
i'*  des  science*,  sums  uphi»  investi- 

>[  uthuritleg  by  afllnniiig  that  there 

■  ■vidence  of   its  ever  liaving  done 
U>e  yt'»r  IS^^O.     p.i»*ages  whicli  have  been 

Arab  wnters  of  Uie  ninth  century,  only 

^  la  h£»  opinion,  that  they  did  not  disiM'imlnate 

t!!*-  ^'n^plun  Sea  artil  the  Sea  of  Aral.     There 

the  thirteenth  and  fourteenth  cen- 

II  urcated,  and  one  hram-h  found  its 

I)  '.,  hut  proh.iUly  ceased  to  du  so  in 

■iry.     This  agt-ees  with  Turkoman 

We  mar  nafely  conclude  that  the  thing 

Hi»n**:  n-'-'t"-  it  at  all  probable  that  Rti^tslan 

alternative  projtosal  of  cut- 

iial  by  tlie  fthorte«l  line,  at  au 

d(M<u»«  uf  from  fifteen  to  twenty  million 

•  uf  mountalneerlncou  record 

by  Mr.  W.  W.  Graliam,  who 

ti^'  I  '  twenty-three  thousand  five 

Vanitrt-;  ilayasalwut  twenty-nine  hun- 

«n  fip|»>'D<tU  Ui  th«  Btl'lrcvs,  witli 
"llaU'd  wlib  grvM  cure. 


dred  feet  above  the  summit  of  Chimborazo,  whoso 
ascent  by  Mr.  Whyrnper,  in  I88i),  markfd  an  ejioch 
in  theae  explolta.  Mr.  Graham  was  acci>mpanied 
hy  an  officer  of  the  Swiss  army,  ati  experienced 
mountaineer,  and  by  a  profe.ssional  Swiss  guide. 
They  ascended  Kabru.  a  mountahi  visible  from  Dar- 
jeeling,  lying  to  the  west  of  Kanchinjunga,  whose 
summit  still  defies  the  strength  of  man. 

The  primary  tnangulation  of  India,  commenced  in 
the  year  I81K),  is  practically  complete.  Much  second- 
ary triangulation  remains  to  be  executed,  but  chiefly 
outside  the  limita  of  India  proper.  The  Plsgah 
views,  by  which  some  of  the  loftiest  mountains  in 
the  world  have  been  fixed  in  position,  st»metimes 
from  points  in  the  nearest  innmlayas^  a  hundred 
and  twenty  miles  distant,  only  serve  to  arouse  a 
wanner  desire  for  unrestrained  accpss.  The  belief, 
long  entertained,  that  a  summit  loftier  than  Mount 
Everest  exists  in  Thibet,  is  by  no  means  extinct;  but 
il  is  possible  that  the  snowy  ]>eak  intended  may  prove 
erentuatly  to  be  the  Mount  Everest  itself  of  the 
original  survey. 

Tlie  Upper  Oxus  has  now  been  traced  from  its 
sources  in  the  Panjah.  chietiy  by  native  explorers; 
and  to  them  we  may  be  said  to  he  indebted  for  all 
we  know  of  Nepaul,  from  which  Europeans  are  as 
jealously  excluded  as  they  are  from  the  wildest 
central  Asian  kanale.  although  Xt'p^^nl  Is  not  so  far 
from  Calcutta  as  Kingston  ie  from  Quebec, 

The  Australian  continent  has  l>oen  crossed  again 
from  east  to  west  by  Mr.  MlUti,  who  started  with  thirty 
camels  attended  by  five  Afghan  drivers.  Six  of  them 
died  from  the  effects,  as  was  supposed,  of  entlng 
poisonous  herbage.  Mr.  Mill*  did  not  deviate  much 
from  tiie  tracks  of  Uie  late  Mr.  W.  C.  Gosse  and  of 
Mr,  J.  Forrest:  his  journey  has  therefore  added  little 
t^-i  previous  geographical  knowledge;  but  ithashelpe<l 
to  make  the  route  better  known,  and  afforde<l  fre*h 
evidence  that  the  value  of  the  camel  In  those  terrible 
Australian  saharas  is  in  no  degree  less  than  it  is  where 
be  has  long  been  known  as  the  '  ship  of  the  desert.' 
Another  traveller,  Mr.  C.  Winnecke,  starting  from  the 
Cowarle  station  on  the  Warburton  River,  in  2H°  south, 
has  traversed  about  four  hundred  miles  of  new  coun- 
try in  a  northerly  direction,  and  made  a  eketch-raap 
of  forty  thousand  Si^uare  miles,  up  to  Goyders  Pillars, 
—  a  remarkable  natural  feature  In  the  Tarhaon  Range, 
lie,  too,  owed  his  success  to  the  employment  of 
camels.  Tho  international  clrcumpolar  expeditions 
have  added,  perhaps,  to  local  knowledge^  especially 
a.s  regards  the  ctimat.e  and  means  of  supporting  life 
at  rarious  stations,  but  not  much,  so  far  as  reported, 
to  geography  generally.  To  this  remark,  however,  ./jj^ 
a  brilliant  exception  must  be  made.  The  ^'^^'^i/jl^^^'ocy/ 
of  the  nearest  approach  to  the  north  pole,  ''0  DnT^^^hn 
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by  man,  has  been  won  by  the  late  Lieut  "'^^^jo,,"^^o/^ 
and  Sergt  Bralneixi,  of  Lieut.  Greely^  *  Aj^^  *^  ^'^^L 
They  reached  on  Mav  13,  1882,  an  ifll'/>,-'^''Jt/j(^'"  ^t*e 
known,  in  latitude  S.^^  24  north,  long>;  ,^ "'^4  Hje^ 


now  named  after  its  disroverer.    '^ 
miles  iHiyond  (."apt.  ^larkham'sf^ 
north),  and  it  appears  to  be 
geographical  achievement  w 
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rewards  the  piiinfal  sufferings  and  losses  nf  the  party, 
Lieut.  P,  H.  Kay.  U.S.A..  hw  also  rectifiwl  ninny 
details  of  the  map  aUnU  I'oint  Harrow,  ami  dU- 
covei-ec!  a  range  of  hills,  which  he  liiis  named  tbo 
Meade  Mountains,  runninif  ifH^lfroni  Crtiw  I^isburne, 
from  wliioh  at  lea^t  two  streams.  unmarlieJ,  flow 
into  the  Pohir  Sea.  We  may  exjMwt  i^iinlhir  service 
from  the  ilnliun  parties  nt  Patngonla,  anJ  rroni  the 
Germnns  in  South  Georgia.  Since  the  voyage  of  the 
Challenger,  no  murine  researclies  havi?  heen  more 
frnitfiil  of  rt'BuIts  than  those  of  the  Talisman  and 
lh»'  Dado.  The  first  wiis  employed  lost  year  by  the 
French  government,  to  examine  the  Atlantic  cuaslA 
from  Rofhoiort  to  Senegal,  and  to  investigate  the 
hyiirography  and  natural  history  of  tlie  Cape  Ve«Je, 
Canary,  and  Azores  archipeUgoes.  The  other  ship, 
with  her  companiou  the  International,  whs  a  private 
advunture.  with  the  commercial  purpose  of  ascertain- 
ing the  beat  line  for  a  submarine  telegraph  from 
Spain  to  the  Canaries.  These  last  two  niaiie  some 
five  hundred  luid  fifty  soundings,  and  discovered 
three  shoals,  one  of  them  with  less  liian  fifty  fathoms 
of  water  over  it,  between  the  continent  of  .Vfrica  and 
the  islands.  If  we  draw  a  circle  passitij;  through 
Cape  Mogador,  Teneriffo,  and  Funclml,  ita  centre 
will  mark  very  nearly  this  submarine  elevation:  the 
other  two  He  \o  tlie  north  of  iL  TheTalism;in  found 
in  mid-ocean  but  sixteen  hundred  and  forty  fathoms, 
among  aountlings  previously  act  down  a»  over  two 
thousand  fathoms. 

Gen.  Lefroy  liien  spotce  of  the  extension  of  rail- 
ways in  Mexico,  South  America.  Africa,  and  Asia, 
and  of  the  agreement  to  refer  load  time  on  this  con- 
tinent to  a  succession  of  first  meridians,  one  hour 
apart.  The  next  step  will  not  bo  long  delayed:  that 
is,  tlie  agreeinent  of  the  civilized  world  to  use  one 
first  meridian;  Paris.  Ferrol,  Washington,  Rio  do 
Janeiro,  gracefully,  its  we  venture  to  hope,  giving 
that  precedency  to  Orcenwich.  which  is  demanded 
by  the  fact  that  an  overwheliuing  prop<jrtiun  of  tlic 
existing  nautical  charts  of  all  nations,  and  of  maps 
and  atlases  in  most  of  them,  alreaily  refer  their 
longiludL-a  to  tliat  meridian.  Xo  other  change  would 
be  so  easy,  or  so  little  felt. 


THE   GENERAL    STATlSTfCS  OF  THE 
BRITISH  EMP/UE.^ 

We  will  group  our  statistics  imder  the  following 
hea^lings:  1°.  The  area  coiwisting  of  widely  extended 
regions;  2°.  The  inhabitants  of  these  many  lands; 
3°.  The  works  of  man  as  they  are  displayed  in  this 
ii\fist  theatre  of  action. 

old  iifs'-  tlien,  the  area  of  the  British  Empire  may  he 

at  the  tdp  at  more  than  eight  and  a  half  millions  of 

on  twelve  dvs.    Out  of  this  total,  there  are  only  a  Imn- 

Idc  of  the  aU»(ly  thousand  square  miles  in  the  T'nited 

tto  five  paraliere  are  a  million  atid  a  half  of  square 

idri'd  and  lyv\ 

,  .  .  .  '  iu]drei>ii  to  the  economic  wIcDcouiii  «tJiilfr> 
Idenily  hope*j.,„,j^  ii»»ociiiUon  al  MotJircal.  Aug.  28.  IBM, 
"  in  I8S8.         iruE.  Bart..  O.C.ts.I.,  CLE.,  D.C.L.,  LLJ>., 

[e  next  turned  .f  lUe  wcUon. 


miles  in  Inilia;  and  the  remainder,  or  seren  mllilom, 
belong  to  tho  colonies  and  to  llie  »calt«r«il  iiri«<e»* 
sions. 

But  lliere  are  other  reglrms  wlilcli  hare  fallen,  or 
are  railing,  inider  iiJi  indilical  control  more  or  Iw«, 
such  as  Egypt.  Including  a  part  of  the  Egyptian  Su- 
dan, some  districts  in  southern  Arabia,  a  part  vi 
Borneo,  Zulnland,  the  Transvaal.  Afghanistan,  and 
Beluchi»<tan.  Thus  the  total  area,  directly  or  in- 
directly, under  the  .authority  of  lhf«  Rritlnh  enipinr, 
may  tie  tatcen  at  uoarly  ten  millions  of  ^quan!  tnilea^ 
or  about  oue-HUh  of  the  fifty  millions  of  square  miltt 
composing  the  Iiabitable  globe. 

As  mi;;ht  be  exp>*cted  in  an  cmptr«  whor«of  th« 
real  bnsls  of  power  Is  maritime,  the  coostdiue  Ib  of 
an  extraordinary  lengtli.  to  be  measured  by  aliout 
28,o(X»  mile*,  with  forty-eight  large  harbors.  Fortlw 
wliole  of  this  length,  marine  surveys  Ii«v«  l*een  i«»- 
pared.  But  greatness  docs  nut  depend  on  area  aioo*. 
and  there  is  a  viu-il  nintte  in  tlie  scale  of  value  for 
landrt.  Out  of  tin*  ten  millions  of  square  miles,  hardly 
oue-ftfth  is  cultivated  or  occupied,  in  tlie  widest  uw 
of  the  term  'occupation.*  In  India,  which  is  pojiu- 
larly.  though  not  quite  correctly,  supposed  to  be 
thickly  pnpulaied,  the  cidtlvable  waste  is  not  leu 
than  a  quarter  nf  a  million  of  square  tntlc^ 

In  tlio  secoiul  place,  re-pecting  the  inhablCAids, 
the  total  (wpulation  amounts  to  ;tiri,tM».(MK)  of  wioLl 
in  those  region^^  which  ore  included  dirtretly  in  tha 
empire.  This  mass  of  humanity  U  cnmp<i»ed  of 
many  diver-e  nationalities,  a  cardinal  di>Hnc*iion  be- 
tween which  U  that  of  religion.  Oirlstiantty,  tbv 
religion  of  the  dominant  race,  is  professed  by  one* 
seventh  of  the  whole.  The  religion  whicli  inclnJes 
tlio  largest  nuudier  is  Hinduism.  Then*  an>  1^* 
000,000  of  Hindus;  and  it  may,  indeed,  be  said  that 
the  whole  Hindu  nice  i»  subject  to  the  British  crown. 
The  liindus,  then,  form  more  l.liati  a  half  of  tlie  total 
population  in  the  empire.  The  numlwr  of  Buddhists 
U  not  considerable,  amounting  tv*  about  7,(KX>.)V.KI. 
The  imperial  area  Is,  on  the  whole,  but  sparsely 
populated,  with  au  average  of  only  ihirty-ihreo  per- 
sons to  the  square  mile,  nolwithstandiug  Uie  mighty 
aggregate  of  the  people,  as  the  {Kkpulation  is  tnosl 
unequally  di^tribuiArd. 

77tc  third  ami  laM  heihUtig  relates  to  tke  ttoHu 
mail,  hU  richt'Ji  nmi  potcrr,  hU  fnduafHixf  and  €VM- 
mercial  operaUoim. 

One.  among  the  primary  tests  of  national  resources, 
is  the  public  revenue.  The  total  id  yearly  revenac 
and  receipts,  gnvernmuiitxl  ami  UkaI,  amounting  to 
£2(U.O0(UN)0  sterling,  is  unequ:dled.  but  falls  at  tb« 
roodernte  rate  of  one  ami  a  quarter  (xiuuds  sterling 
per  heiul  of  the  luiul  of  Urttiith  subjects.  There  b  a 
large  r''Bcnu*'  rfceivffl  throwjh'utt  thr  emjiirr  /«r  iorai 
purpcmt'it.  This  Incotue  (including  various  n'cetpta, 
but  excluding'  loans)  amounts  to  hardly  less  tluui 
£dl,(KX),t)(N>  sterling  yearly;  and  the  greater  pari  it 
levied  by  ilin-cl  taxation. 

Another  lest  td  power  relates  to  the  pmvision  for 
external  defence  and  inlernul  protection.  Now  lh< 
men  trained  to  arms  in  the  British  empire  may  ha 
Slated  at  850.000.  including  the  regular  Britiftb  forc«fl 
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"•Atl,  the*  mtlUla,  and  volunteers  in 
•rn.  nri'l  in  the  colonfes.  the  British 
.  atul  otlier  countries.  This 
.  .a  trcKips  under  a  BrlU>-h  gen- 
'■.ixti  furc^'s  of  llie  nati\'e  states  of 
:!ierc»>uiilrie»  politically  connected 
iritli  the  cmpirt.  I(,  however,  llie  forces  of  the  nn- 
tiT»  AtAtrs  iif  ImllA  wt-n?  to  be  ailded  (and  they  are 
>'  !•'  for  iini>i>rial  puriKwef),  then  the 

'Uld  bv  nUged  to  nearly  l.tOO.OOO. 
u"  th'-  niL-ii  under  firms,  or  effectively  trained  t*> 
ftnits,  arc  in  nurntM>r  more  than  750,000.  and,  under 
ibv  liut-ii»mHd  computaiiou.  would  amount  to  nearly 
l,0U0,'.OCt.  Tlie  defensive  iirnmnients  of  the  empire. 
by  9cm  ftiid  land,  oo&t  £4i.0(H)j»o  sterling  annually, 
or  twenty  per  cent  of  ilie  toial  of  revenue  and  re- 
mlpts.  The  polic*  for  Ilie  empire  numluTS  o«Vi,000. 
Thiis  we  bave«  lor  the  whole  empire,  tin  (ivcrajjo  of 
on-'  -  '■  '  in  to  every  i»7l  of  tlie  poopie,  and  to 
t^'  I  stjuare  miles. 

li  I-  m^rr  to  he  forRollen,  that  one  of  the  main 
fU*or|i«  wiiy  the  Urilisli  empire  is  able  to  keep  ils 
lfttwl-fore«5  at  a  companUively  low-  scale  is  its  prepon- 
tftcsiuice  ftt  sea.  The  [>rcdominance  which  we  hope 
fl" '  '■  ''"r  British  navy  will  hanily  he  shown  l^y 
ion  of  ships.  With  this  caution,  liow- 
he  stated  that  tliere  are  24(t  British 
W'l  illoftt,  or  lu  eummlssiou;  of  wliich  7*2  are 

•ai  -     and    17-1    have   steam-power.      There 

Xf  ■in-clads,  eitlier  complete  or  nearly  cora- 

plc:^.  .  ,.^  :tiimber  of  oflicers  and  men  amounts  to 
ST,<»00.  The  number  of  iron-clads  ready  for  action 
Al  tbA  shortest  notice  is  now  44,  of  which  25  are  at 

Tbe  morcanllle  marine  has  nearly  half  of  the  steam 
lAanogie,  of  the  CArrying  jwwer  of  the  port  of  entries, 
■nd  of  \hr  freiiilil  eamin,i;»i  of  all  the  nations  togeth- 
er, lUid  iwo-liiirds  of  thf  slii[i-building.  The  total 
tnde  of  the  British  empire  cannot  be  easily  exhib- 
ited JtatlMically.  However,  if  the  aliquot  parts  of 
thr  trmili*  of  the  principal  iiBtionti  bo  computed,  then 
M  per  cent,  or  one-third  of  the  world's  commerce, 
ptrladns  *.••  ihc  Hriti^h  empire. 

Tb«    I  <VB  of    the   United   kingdom    are 

mlismi  .•  ^>.0O0  sterling  annually.     In  K^neral 

Icnaa,  It  may  be  stated,  that  British  manufactures 
foon  oDe-UiInl  of  iliosc  for  all  Kuro[te  put  tot;cLlier. 
Tli»  gnat  enropetiior  is  of  course  the  United  States, 
vlwri  Ibe  value  appears  Ut  exceed  that  of  the  United 
Kin^om.  The  Aniencau  manufacturea  are  indeed 
wonil'-rfat.  not  only  in  their  present  magnitude,  but 
•y  fit  their  progreu,  and  In  the  prospect 
lision. 

roui  these  facts,  that  (he  wealth  of  the 

lum  lu  land,  cattle,  r.iUways  and  public 

«.  and  furniture,  merchandise,  bullion, 

I  -ttndrle*.  value-l  al  1:8,7J<».(KK1,000  Nter- 

t  lhat«jf  any  European  alaie,  nnd  l»  just 

It  of  Russia.     But  it  Is  exceeded  by  the  cor- 

llng   flirure   for  the   United   States,    namely, 

l06.(*A''»''>o  MTllnj;.     Tli©  £8,72<»,u(K»,0*n)  of  Brit- 

•it  a  sum  seven  times  the  annual 

it.  I  _  !.247.0t>0.0(K>,  which  seems  to  be  a 


fair  calculation,  Aecopdin*»  to  this,  the  British  pmipie 
earn  14  per  cent  on  their  capital,  which  rale  is  iilmul 
the  same  as  that  of  the  United  States.  It  exceeds 
the  corresjionding  ratio  on  the  continent  of  EnrojM*. 
But  it  is  c«tn.*iilerably  surpasseil  by  the  ralius  in  Can* 
ada  and  Australia,  —  18  and  22  per  cent  respectively. 

The  construction  of  public  works  is  a  test  of  na- 
tional progi-ess.  Those  works  which  may  here  he 
selected  for  tuention  are  railways,  electric  telegraphs, 
and  canals.  It  Is  calculated  tluit  4Q  per  cent  of  the 
railway  traffic  of  the  world  is  done  by  the  niilw.-iyu  of 
the  British  Empire:  llie  distances  run,  however,  are 
less  than  on  the  continent  of  Europe  or  in  the  United 
States.  The  electric  telegraph  does  six  times  as  much 
in  the  old  country  us  In  the  new. 

The  u>tal  public  debt,  governmental  and  munici- 
pal, for  the  British  Empire,  reaches  a  total  of  1*1,812,- 
UHJ.(KI0  sterling. 

He  concluded  this  statistical  summary  by  adverting 
to  a  groupof  subjects  into  which  moral  considerations 
larRely  enter;  uuraely,  thrift  and  education. 

The  decrease  of  crime  and  pauperism  is  satisfactory 
in  the  United  Klni^dom;  while  pauperism  hardly  ex- 
ists in  the  other  dominions  of  the  empire,  and  the 
charitable  funds  raised  In  the  United  Kingdom  are 
enormous.  Tlie  numl>er  of  patients  in  llie  iutspitHls, 
though  large,  is  not  remarkable  relatively  to  the  size 
of  the  etnpire. 

Respecting  education,  there  arc  5,250,000  pupils  at 
schools  in  the  United  Kingdom,  800,000  in  Canada, 
011,000  in  Australia,  and  i/iWOOO  in  India,  making 
up  a  total  of  8,02 1,*X)0  pupils  in  the  British  Empire. 
The  fact  is,  that  in  India,  although  education  has 
madi'  a  remarkable  pmgress  within  the  last  genera- 
tion, yet  the  lee-way  to  be  made  up  was  enormous, 
owing  to  tlie  neglect  of  many  centuries:  and  many 
children  of  a  school-going  age  still  remain  out  of 
school.  But  the  comparison  attains  sjiecial  inten'^si 
when  made  with  the  United  Slates,  where  a  truly 
noble  progress  is  exhibited,  and  where  the  number  of 
pupils  readies  to  10,i»tX),OOi.»,  the  annual  expenditure 
being  i'n,0«XJ,0<JO  sterling.  Thus  ilie  extraordinary 
fact  remains,  that  in  re^^pect  of  educational  statistics 
the  United  States  are  numerically  in  advance  of  even 
the  British  Empire. 

Tlic  religious  missions  to  non-Christian  nalionali- 
ties  constitute  a  bright  feature  in  the  British  Empire. 
The  statistics  of  the  Roman  Catholic  missions  are 
not  fully  known,  hut  their  operations  are  very  con- 
siderable. TIic  Income  of  the  various  Protestant 
missionary  societifs  Is  hardly  less  lliuu  £7.'iO,OO0  ster- 
ling annu.illy,  and  the  numl>cr  of  European  ordained 
mUsionarien  maintained  by  them  is  about  MIO. 


Oy^    THE    RELATKfS    OF   MECIJANICAL 
SCIENCE    TO   OTIIEH  SCfENCES.' 

Tbkre  are  those  who  object  that  section  O  deals 
too  little  with  pure  science,  too  much  w'.lli  Its  appMca- 

>  AtMtraci  of  ui  ftildre**  lo  lliv  niurlMlilc*!  «<U-nr».'  «  eUon  of 
the  ItrttUll  Uftoclatlcn  mi  Mnmrml,  Mig  UH,  I^IM.  by  t^lr  V.  .T 
Bramwiu.,  P.K.H.,  V.IMnmC.B.,  pri*«ld«-til  of  the  »ceUon, 


216 


SCIENCE 


[Vol.  IV..  Ko.  dl 


Uoiis.  It  may  be,  as  the  raeiobers  of  section  G  might 
retnrtf  that  It  Ib  possible  to  aiiond  so  much  lo  fure 
science  a»  to  get  Into  the  unchecked  region  of  soiuii- 
tiJlti  speculation,  and  that,  bad  the  memlicrs  of  sect  ion 
G  t'een  debarred  from  the  npplication  of  sctt^itce.  the 
speculation  of  Dr.  Lardner  might  lu  the  present  day 
liave  Wen  accepted  as  fact. 

The  speaker  thought  all  men,  even  ihougli  fbey 
be  followers  of  science  in  its  purest  and  most  ah- 
stnict  form,  must  concur  In  the  propriety  nf  seotion 
G  dealing  witli  euj:;itieeriug  subjects  E;eiii<rally,  as 
well  09  Willi  al)stmci  mecbunical  science.  Tbis  ad- 
mitted be  would  ask  —  certain  wbiit  the  answer  must 
be  —  whether  there  is  any  body  of  men  who  mure  ai»- 
predate  and  make  greater  use  of  tlie  applicatii>ii»  of 
pure  science  thau  do  the  members  of  tUiB  Hevtion. 
Surely  everj*  one  must  agree  that  the  engineers  are 
those  wlio  muke  the  greatefll,  practical  u&e,  not  only 
of  the  science  of  mecluinlcs,  but  of  the  researches 
mild  discoveries  of  the  members  of  the  other  sections 
of  this  association. 

It  would  be  tlie  purpose  of  his  address  to  establish 
the  proposition,  that  not  only  is  section  (>  tlie  sec- 
tion of  mechanical  science,  but  it  is  emphalipilly  the 
section,  of  all  otherA,  lltat  applies  in  engineering,  to 
the  uses  of  man,  the  sciences  appertaining  lo  the  oth- 
er sectiotiB  of  the  ossocialion,  —  an  application  most 
important  lu  the  progress  of  the  world,  and  an  ap- 
plication not  to  be  lightly  regarded  even  by  the  strict- 
est votaries  of  pure  science;  for  it  would  be  iu  vain 
to  hope  that  pure  science  would  continue  to  be  pur- 
sued, if  from  time  to  lime  its  discoveries  were  not 
brought  into  practical  use.  Tlie  connection  l>etween 
this  section  and  tbat  of  mathematical  and  physical 
science  (A)  i?*  most  intimate.  Without  a  knowledge 
of  thermal  laws,  the  engineer  engaged  in  the  coo- 
struction  of  heat-motors  will  find  himself  groping  In 
the  dark.  He  anticipated,  from  the  application  of 
thermal  science  to  practical  engineering,  that  great 
result!)  are  before  us  in  those  heat-motors,  such  as 
the  gas-engine,  where  the  heat  Is  developed  in  the 
engine  Itself.  Passing  fmm  beat-motors,  and  con- 
sidering heat  as  applied  to  tnetulturtry :  from  tlie  time 
of  the  hot  blast  to  the  rogenerativw  furnace,  it  is  due 
to  the  application  of  science  by  the  engineer  that  the 
ecoiiomy  of  the  hot  bla«t  wits  originated,  uud  that  It 
has  been  developed  by  the  labors  of  Lowthian,  Bell, 
Cowper,  and  Cochrane.  Equally  due  to  this  applica- 
tion are  the  results  obtained  iu  the  regenerative  fur- 
nace, in  the  dust-furnace  of  Crampton,  and  in  the 
employment  of  liquid  fuel,  and  also  In  operations 
connected  with  the  rarer  metals,  the  oxygen-furnace 
and  the  atmospheric  gas-furnace,  and.  in  Us  incipient 
stage,  tlie  electrical  furniwe.  To  a  right  knowledge 
of  the  laws  vfi  heat,  and  to  tlioir  apjilicatiou  by  the 
engineer,  must  l>e  attributed  the  success  that  has 
attended  the  air-refrigerating  machines,  by  th**  aid 
of  which  fresh  meat  is  at  the  end  of  a  long  voyage 
delivered  in  a  perfect  condition;  aiul  to  this  applica- 
tion we  owe  the  economic  distillation  of  sea-water 
by  repeated  ebullitions  and  condensations  at  success- 
ively decreasing  temperatures. 

Coming  lo  the  mathematical  side  of  section  A^ 


wlieiher  we  consider  the  naval  architect  preparioj; 
his  design  of  a  vessel  to  cleave  the  waves  with  the 
least  rcslstnno?  at  the  highest  speed,  or  whether  w? 
consider  the  unparalleled  scries  of  exv^'rimetiU  M 
that  most  able  associate  of  naval  architects,  lUe  Isle 
William  Kroude,  carried  out  as  they  were  bymeaniuf 
models  which  were  admtrabi*!  in  tbeir  maierlal,  their 
mmie  of  manufacture  with  ahiotule  acctimcy  to  the 
desired  .ibape,  and  their  moile  of  traction  and  trf 
record,  we  must  see  tbat  botli  architect  and  experi- 
menter should  Ik-  sble  lo  apply  malheroatioal  »clfn« 
to  their  work,  and  that  it  is  in  the  highest  d*>gtT«dfr* 
alniblt;  that  Uiey  should  pos^^ess.  as  Froudf?  did.  IhoM 
most  excellent  gifts,  science  and  practical  knowledge. 

I'awing  fnmi  sectli>n  A  to  section  B  {clirmicsl 
si'lence),  the  preparation  from  tlie  ore  of  \hv  vill- 
ous metals  Is,  iu  truth,  a  branch  of  en  Imt 
to  enable  tills  to  be  accomplished  u  i  niy 
aud  economy,  it  is  essential  that  the  euglncer  and 
the  chemist  should  either  be  combined  iu  one  and 
the  same  person,  or  go  hand  in  hand. 

Koverting  to  the  water-engineer,  the  chemist  and 
the  microacopisl  have  their  sciences  applied  lo  ascer- 
tain the  purity  of  the  intended  source;  and,  as  in  the 
case  of  Clarke's  beautiful  process,  by  the  applicaUflO 
of  chemistry,  water,  owing  its  hardness  to  that  conh 
roon  cause,  carbonate  of  lime,  is  rendered  as  soft  ai 
the  water  from  the  mountain  lake. 

With  regard  to  the  subjects  treated  by  sectivD  C 
(geology),  the  speaker  in»taucei]  the  I'lLannel  tunnel 
as  a  case  In  which,  without  the  aid  of  geology,  the 
engineer  would  not  be  able  to  give  an  opinion  on 
the  feasibility  of  the  enterprise.  The  engineers  >*ld 
there  is  a  material,  the  compact  non-water  Iwarinif 
gray  chalk,  which  we  have  at  a  convenient  depth 
on  the  Euglith  side,  and  is  of  all  mat<.'rials  the  mort 
suitable.  U  that  exist  tlie  whole  way  across,  sncctM 
is  certain.  Then  came  geological  science,  and  that 
told  the  engineer  that  in  France  the  same  maierUl 
exiiled;  that  it  existed  in  the  same  posilinn  in  n)U* 
lion  lo  other  stratifications  as  it  exisl<«d  in  England: 
that  the  line  of  outcrop  of  the  gault  lying  belov  it 
had  been  checked  across;  and  tbat,  latien  togellier. 
these  indications  enabled  a  confident  opinion  lo  he 
expressed  that  it  was  nil  but  certain  this  gray  cbalk 
stratiHcalion  did  prevail  from  side  to  side. 

To  come  to  section  U  (biology),  the  liotauic&l  skis 
of  it  is  mteresling  to  the  engineer  as  instructing  bim 
in  the  locality  and  quality  of  the  various  wotKls  ihst 
he  occasionally  uses  In  his  work.  With  regard  to  that 
most  Important  part  of  the  work  of  D,  which  relates 
to  *germs  '  and  their  influence  U|»on  he.alth,  the  en- 
gineer deals  with  it  thus  far:  he  ttears  in  mind  that 
the  water-supply  must  he  pure,  and  that  the  building 
must  he  ventilated,  and  that  excreta  must  be  removed 
without  causing  contamination. 

In  conclusion,  reference  was  made  to  the  relationi 
of  the  engineer  to  the  geographical  explorer  and  the 
student  of  economic  science.  The  greal  works,  tb» 
results  of  engiiifrering  skill,  enable  the  geograt>ber 
to  reach  his  tield  of  cxploralioo  the  more-  readily, 
and  are  i?alled  Into  existence  by  the  dictates  of  the 
ecununiist. 
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SOME    AMERICAN    ASPECTS 
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TnK  t«rm  *  prebintorio  '  strctchca  b&ck  from  times 
Juftt  aSlti(l«  the  range  of  writtea  history  into  the  re- 
moC^»t  aires  ub<»re  liumari  n'iirs  justify  the  ophiion 
Hi  Uted.     Far  back  in  these  prehistoric  pe- 

r-  Mt-mof  qiiatemary  man  turns  on  the  pres- 

c:  iiile  Atone  implements  in  the  drift-travels 

a:  .  assuciateU  with  I  be  remains  of  irhat  may 

h*  0  mammntJi  fnuiia.     Not  to  recapitulate 

d.  oint  to  he  insisted  on  is,  how  the  effect  of 

»  »jTjji,-v<'r  <t(  a  cenlnrj's  research  and  criticism  has 
bwa  lo  irive  quaternary  man  a  more  and  more  real 
posltloQ.  It  is  generally  admitted,  th»t,  about  the 
cSn*«nf  the  glacial  i>erIo<t.  savage  man  l^lllcd  the  huge 
BUACtl  eiepliaiilA,  ur  tied  fr\Mu  the  great  lions  and 
ti0R«  on  what  was  then  forest-clad  valley-bottom,  iu 
■gcfl  before  tlie  later  waterflow  had  out  out  the 
(W^aebt  wide  raltrys  fifty  or  a  hundred  feet  or  more 
lowvr.  leavint;  tbr  rerofiltts  of  the  ancient  drift-beds 
exposed  high  on  wliat  are  now  the  8loi>es.  The  evi- 
ilsrnco  of  cato'nis  Mich  as  those  of  Devonshire  and 
pMlfOrd,  with  their  revelations  of  early  Euroftenn 
l^f^  .r.,!  *ri  ji(m  been  suppl»*mented  by  many  new 
e'  s  without  ^baldng  the  conclusion  arrived 

fti Ai;e  known  as  llie  reindeer  period  of  the 

lM>cth*ni  half  of  Kurope.  when  the  mammotli  and 
C»V«  bf«r  and  their  contemporary  mammals  had  not 
jnet  disappeared,  but  the  close  of  the  ^dacl.il  period 
WVB  merging;  iDtu  the  timesi  wheu,  in  Englanrt  and 
F^BBCe,  aavagvs  hunted  Uie  reindeer  for  footl.  as  the 
AffVtIe  tribes  of  America  do  still.  The  evidence  in- 
OTBUiftu  lo  the  wide  range  of  paleolithic  man.  He 
flXle(ul«d  iiar  into  Asia,  where  his  characteristic  rude 
mant  Implements  are  plentifully  found  in  the  caves 
ul  5Trtt  *nd  the  foot-hills  of  Madras.  The  questiou 
vfth  which  this  oicciion  may  havo  especial  means  of 
»|(i!i-'i-  I-.  whether  nuin  likewise  inhabited  America 
w  Ai  extinct  animals  of  the  quaternary  pe- 

ri '-ven  earlier,  —  a  question  which  leads  at 

once  into  the  Interesting  argument,  how  fur  any  ex- 
l»t?n!r  pi-nple  nre  tlie  ilescendants  anti  n-presenta- 
V  r,t  the  poit-glucial  period.     The  problem. 

«  present  K^kimos  arc  such  a  remnant  of 

■a  Huiy  r<*ce,  l«  one  which  Professor  Boyd  Dawkins 
Imu  loot^  worked  at.  Since  he  stati'^l  this  view  in  his 
vfirk  riu  csve-buntiiiKt  It  has  continually  been  cited, 
whrlhvr  by  way  of  afQrmation  or  d«?nial,  but  always 
with  thai  gain  to  the  subject  uhich  arises  from  a  the- 
Mirfaued  on  distinct  facts.  To  l>e  mentioned  as  pre- 
\MmitmTj  an  the  questions,  Were  the  natives  met  with 
bjrllMSCftndlnavlan  seafarers  of  the  eleventh  century 
SaftdiMM  ?  and,  \Vhereabt>uts  on  the  coast  were  they 
If  fi.iind?  When  the  race  of  Imhi  sea-rovers 
kndy.  and  invaded  England,  turned 
I  be  northern  and  western  sea,  they 
Hid  to  yet  more  inclement  Greenland; 
linn;  ^^  Icelandic  records,  which  are 
)..'  r<-f..'«'-d  belief  as  to  main  facts, 
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they  sailed  some  w»y  down  the  American  coast.  But 
where  are  we  to  look  for  the  most  southerly  points 
which  the  Aaga<4  mention  as  reachcil  In  Vinetand  ? 
Rafn  confidently  fnaps  ont  these  places  about  the 
promontory  of  Cape  Cod,  in  Massachusetts;  and  this 
lias  been  repealed  since,  from  book  to  book.  Mr. 
Tyior  pleaded  guilty  to  having  cited  Rafu's  map, 
but  now  felt  bound  to  say  that  the  voyages  of  the 
Northmen  ought  to  be  reduced  to  more  moderate 
limits.  It  appears  that  they  crossed  from  Greenland 
to  Labrador  (Heiluland),  and  thence,  sailing  more  or 
less  6uuth  and  west,  in  two  stretches  of  two  days 
each,  they  came  to  a  place  near  where  wild  grapes 
grew,  whence  Uiey  called  the  country  Vine-laud. 
This  would  therefore  seem  to  have  been  somewhere 
al>oul  the  Gulf  of  St.  Lawrence;  and  it  wotild  he  an 
interesting  object  for  a  yachting-cruise  lo  try,  down 
from  the  east  coast  of  Labrador,  a  fair  four-days'  sail 
of  a  viking  ship,  and  Identifv.  if  possible,  the  sound 
between  tlie  island  and  the  ness.  the  river  running 
out  of  the  tak«*  into  the  sea,  the  long  stretches  of 
sand,  and  the  other  local  features  mentioned  in  the 
saga«,  thus  throwing  light  on  the  s<»ulhern  limit  of 
the  Eskimos.  The  skrfiUnijti,  who  came  on  the  sea 
in  skin  canots  [httflhkt'ipr),  and  hurled  their  spears 
with  slings  (c«Mom/Ba),  seem  hy  these  verj-  facts  to 
have  been  probably  Eskimos;  and  the  mention  of  their 
being  swarthy,  with  great  eyes  and  broad  cheeks, 
agrees  tolerably  with  this.  If  we  may  taUc  It  that 
Eskimos  eight  hundred  years  ago,  before  they  liad 
ever  found  their  way  to  Greenland,  were  hunting  seals 
on  the  const  of  Kewfoundland,  and  caribou  in  the 
forest,  their  life  need  nut  have  been  very  unlike  what 
it  is  now  in  their  arctic  home.  Some  day,  perhaps, 
the  St.  Lawrence  and  Kewfoundland  shores  will  be 
searched  for  relics  of  Eskimo  life,  as  has  been  done 
with  such  success  In  the  Aleutian  Islands  by  Mr. 
W.  n.  Dall;  though  on  this  side  of  the  continent 
we  can  liardly  ex|H'ct.  to  find,  as  he  does,  traces  of 
long  residence,  and  rise  from  a  still  lower  condition. 

Surveying,  now,  the  vast  series  of  so-called  native 
or  indigenous  trihe^i  of  Nortli  and  South  America, 
we  may  .tdmit  that  the  fundamental  notion  on  which 
American  antbroiwdogy  has  to  be  treated  is  its  relar- 
lion  to  Asiatic.  This  kind  of  research  is,  as  we 
know,  quite  old;  hut  the  recent  advances  of  zoology 
and  geology  have  given  it  new  breadth,  as  well  u 
facility.  The  theorio*  which  account  for  the  wide- 
l>ing  American  tribes,  disconnected  by  language  aa 
they  are,  as  all  descended  from  ancestors  who  came 
by  sea  In  boats,  or  across  Bering  Strait  on  the  Ice, 
umy  be  felt  somewhat  to  strain  the  probabilities  of 
migration,  and  are  likely  to  be  remodelled  under  the 
information  now  supplied  by  geology  as  to  the  dis- 
tribution of  animals.  It  has  become  a  familiar  fact, 
that  the  Equidae,  or  horse-like  animals,  belong  even 
more  remarkably  to  the  new  than  to  tlie  old  irurld. 
There  was  plainly  land-connection  between  America 
and  Asia,  for  the  horses  whose  remains  arc  fossil  In 
America  to  have  been  genetically  couuecled  with  the 
hr>rsea  re-introduced  from  Europe,  To  realize  this 
ancient  land-Junction  of  Asia  and  America,  —  this 
Herliary-bridge,'  to  use  Professor  March's  expres- 
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atoR,  —  it  is  tnBtruotive  to  look  at  Mr.  Wallace's  chart 
of  Ihc  present  souiitlin^f  obson-lng  that  an  rlpva- 
liori  of  under  two  huntlred  feet  wnuM  make  Mering 
Strait  land,  while  innrlerately  »hal)o%v  sea  extendi 
southward  to  about  the  tine  of  the  Aleutian  Inlands, 
below  which  comes  the  plunge  into  the  ocoan  depths. 
If,  then,  we  are  to  consider  America  as  having  ru- 
ceived  its  human  population  hy  ordinary  niigratioa 
of  8uecc9»ive  triU*9  alonu;  this  liigliway,  the  im|>or- 
lance  \»  obvious  of  deciding  how  old  man  is  In 
America,  aud  how  long  (he  continent  remained 
united  with  Asia,  as  well  as  how  these  two  difficult 
questions  are  bound  up  together  in  their  bearing  on 
anthropology, 

To  clear  the  obscurity  of  race-problems,  as  viewed 
from  the  anatomical  stand-point,  wc  uatiirAlly 
seek  the  help  of  langnagc.  Of  late  years  Ihc  anthro- 
pology of  the  old  world  has  had  orer-increa.Mng  help 
from  comparative  phllnlogy.  Within  Amorica  the 
philologiitl  uses  with  success  the  utrong  method  of 
combining  dictionar)'  and  grammar  in  order  to  de5ne 
his  great  language-groups;  such  as  the  Algonquin, 
extending  from  lIudBon's  Day  to  Virginia,  the  Atha- 
pascan, from  Hudson's  IJay  to  New  Mexico,  boUi 
crossing  Canada  in  their  vast  range.  But  attempts 
lo  trace  analogies  between  lists  of  words  in  Asiatic 
aud  American  languages,  though  they  may  have 
shown  some  similarities  deserving  further  im|ulry, 
have  hardly  proved  an  amount  of  correspondence  be- 
yond what  clianre  coincidence  would  be  capable  of 
producing.  Thus  when  it  comes  to  judging  of  affini- 
ties between  tlje  great  American  lauguage-famllieft, 
or  of  any  of  them,  with  the  Asiatic,  there  is  only  the 
weaker  method  of  structure  to  fall  bock  on.  Here 
the  Eskimo  analogy  seems  to  be  with  North  Asiatic 
languages,  presenting  in  an  exaggerated  form  the 
cliaracteristic  structure  of  the  vast  Ural-Altaic  or 
Turanian  eroup  of  Asiatic  Inngimges. 

The  comparison  of  peoples  according  to  their  social 
framework  of  family  and  tribe  has  been  assuming 
more  and  more  importance  since  It  was  brought  for- 
ward by  Bachofen,  McLennan,  and  Morgan.  One  of 
Its  broadest  distinctions  comes  into  view  within  the 
Dominion  of  Canada.  The  Eskimos  are  patriarchal, 
the  father  being  head  of  the  family,  and  descent  and 
hiheritance  following  the  male  liue.  But  the  Indian 
tribes  farther  south  are  largely  matriarchal,  reckon* 
ing  descent,  not  on  the  father's,  but  the  mother's 
side.  In  fact,  it  was  through  becoming  an  adopted 
Irofjuols  that  Morgan  became  aware  of  this  system,  so 
foreign  to  European  tdoas,  and  which  he  supposed  at 
first  to  be  an  isolated  peculiarity.  No  less  a  person 
than  Herodotus  had  fallen  into  the  same  mistake  over 
two  thousand  years  ago,  when  he  thought  the  Lyk- 
ians,  in  taking  their  names  from  their  mothers,  were 
unlike  all  other  men.  It  is  now,  however,  an  accepted 
matter  of  anthropology,  ih.'it.  in  HHroilotus's  time, 
nations  of  the  civilized  world  ha<l  passeil  through  this 
matriarchal  stage,  as  appears  from  the  survivals  of  it 
retained  in  the  mld^t  of  their  newer  patriarchal  insti- 
tutions.  For  instance:  among  the  Arabs  to  this  day, 
strongly  patriarchal  as  Ihetr  society  is  In  most  re- 
spects, then:  survives  that  most  matriarchal  idea  that 


one's  nearest  rehitive  is  not  one's  fiM'^--   t"  '  nnc'» 
maternal  uncle.     Tie  la  bound  to  his  rrn 

hy  a  '  chiser  and  holier  He'  than  paten;.  .   ..-  ,  ^oiiw 
wiys  of  the  a.ime  conception  among  the  ancient  G«r. 
mans.     Obviously,  great  interest  attach*^  to  an;  ac- 
counts of  exi»tlii^'  tribei^  which  preserve  for  u»  the 
explanation  of  such  social  phonoroeiia.     iSome  of  lh« 
most   instructive  of  these  are  tor>  mmw  to  have  j*t 
found  their  wiiy  into  uur  tn'utises  on  early  liisUta- 
tions:  tliey  are  accounts  lately  pubiished  by  Dulcit 
officials  HMiong  the  non-lslamtzed  clans  of  Sumatra 
and  Java.     Among  the  Malays  of  the  Tadang  High- 
lands of  Mid-Sumatra,  who  are  known  to  reprfsenC 
an  early  Malay  [>opulat1on,  not  only  kinship,  but  bsb- 
itation,  folloun  absolutely  the  female   line;  so  iliat 
the  numerous  dwellers  in  one  great  house  are  all  oon* 
necied  by  descent  from  one  mother,  one  geoeralioa 
above  anotlier,  children,  then  mothers  and  inatemal 
uncles  and  annts,  then  grandmothera  and  roalemil 
great-uncles  and  great-annts,  etc.     There  are  in  eacli 
district  several  nuku,  or  mother-clans,  between  (lersoiu 
horn,  in  wliich  marriage  is  forbidden.     Here,  then, 
appear  the  two  well-known  rules  of  female  descent 
and  exogamy;  but  now  wo  come  into  view  of  the  rr> 
markable  state  of  society,  that,  though  marriage  exists, 
it  does  not  form  the  household.     'Vhe  woman  r^iualus 
in  the  maternal  house  she  was  born  in,  and  the  oijui 
remains  In  his.     His  position  is  that  of  an  aulhoriicO 
visitor;  if  he  will,  he  may  come  over  and  help  her  la 
the  rlee-field,  but  he  need  not:  over  the  children  be 
has  no  control  whatever;  and,  were  he  to  presumti  to 
order  or  chastise  them,  their  natural  gua/dlan,  tltf 
mother's  bruUier  {mamak)^  would  resent  it  as  an  af- 
front.    The  law  of  female  descent,  and  its  cuunedeit 
rule^,  have  as  yet  been   mostly  studied   among  liiS 
native  Americans  and  Australians,  where  tho;  ban 
evidently  undergone  much  modification.     Thui,  um 
hundred  and  iifty  years  ago,  Father  Lalitau  mentiom 
that  tlie  husband  and  wife,  while.  In  fact,  moving  into 
one  another's  hut,  or  setting  up  a  new  one,  still  kfpt 
up  the  matriarchal  idea  by  the  Hclion  that  neither  bi 
nor  she  quitted  their  on'u  maternal  hotue.     But,  Id 
the  Sumatra  district  just  referred  to,  the  rnalriarclul 
sutem  may  still  be  seen   In  actual   existence,  In  i 
most  extreme  and  probably  early  form.     If,  led  by 
such  new  evidence,  we  louk  al  the  map  of  the  world 
from  this  point  of  view,  there  discloses  itself  a  re- 
markable fact  of  soci.al  geography.    It  is  seen  that 
matriarchal  exogamous  society  (tliat  is«  society  with 
female  descent,  and  prohibition  of  marriage  within 
the  clan)  does  not  crop  up  here  and  there,  as  if  it  wen* 
an  isolated  invention,  hut  characterizes  a  whole  vast 
region  of  the  world.    If  the  Malay  district  be  ukrn 
as  a  centre,  the  system  of  Iniermarrying  mother-«lam 
may  be  followed   westward   into  Asia,  among  Uic 
Garos.  and  other  hill  tribes  of  India.     Eastwanl  from 
the  Indian  Archipelago  It  pervailes  the  Melaneiian 
islands,  with  remains  in  Polynesia;  it  prevails  widely 
in  Australia,  and  stretches  north  and  south  in  ths 
Americas.    This  immense  district  represents  an  arr« 
of  lower  culture,  where  matrlarchalism  has  only  In 
places  yielded  to  the  patriarchal  system,  which  de- 
velops with  the  idea  of  properly,  and  which,  In  the 
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Other  Mnd  more  clrtlizcd  hnlf  of  the  globe^  hKB  carried 
•II  before  It,  only  showing  in  isolntoil  itpois.  And  by 
relica  of  custom,  the  former  ^xisiem^o  of  rn.itriarrhal 
Such  a  j^eognipUi'.'al  vltwr  of  tin-  m.ttriarchul 
lu  (nmkcs  intelligible,  taci*  which,  while  not  thus 
f.  wci-ft  mrtsr  pn/xliiig.  Though  it  i.sonly 
itiift  prohliMii  of  ancient  society  luis  re- 
(•'ntion  il  de5<*rves,  it  'n  but  fair  to  nif  n- 
•*cionlific  Btiiily  began  long  (i^o.  in  tlio 
it  ih.  world  where  we  arc  Assembled.  It  is  re- 
rk*t)lti  to  find  Fftthor  Lalituu  already  pointing  out, 
1T24,  how  tlt»»  idt'sof  lliH  hii!d>aud  being  an  intruder 
his  wife's  Uuute  bears  on  Iht*  pretence  of  stinvpti- 
tloiUDcss  ill  inorriAgo  among  the  .Spartans.  He  even 
nUionalty  inierpftits  in  this  way  a  custom  which  to 
Ic.  iml  which  is  a  most  serious  ol>- 
rude  tribes  widely  s|}re;td  over  the 
tual  form  of  this  custom  is,  that  the  lius- 
bftnd  anil  hU  parcuLs-in-law,  e!tpeoiAlly  Ids  inother-In- 
Uw,  eoD^ider  it  shameful  to  speak  to  or  lootc  at  one 
another,  hiding  themselves,  or  getting  out  of  the 
way,  at  least  in  pretence,  if  they  nioet.  The  comic 
aUunltty  of  these  scenes,  such  as  Tanner  describes 
mg  UiQ  Assincboins,  disappears  if  tlicy  are  to  be 
•rvtoMil  as  a  legal  ceremony,  implying  that  the 
•^  nothing  to  do  with  his  wife's  family. 
i  19  that  in  ihiA  speciilaiion,  as  in  other 

jir ;.  jvv  presenting  themselv***  in  anthropology, 

the  •idvsUun  of  the  antlquily  of  man  lies  at  the  boftis. 
Of  late,  no  great  progress  ha*  been  made  toward  fix- 
ing a  acole  of  calculation  of  the  human  |>eriod ;  but 
tho  orgumi^nts  a»  to  time  required  fur  alterations  in 
Tallry-lrrels.  changes  of  fauna,  evolution  of  races, 
Lanpoji^^.  and  culture,  seem  to  converge  moro  con- 
cloalrelv  tlutn  ever  towonl  a  human  period,  short, 
lodccil,  ju  a  fraction  of  geological  time,  but  long 
oa  COCDparis)  with  historical  or  chronological  time. 
WlUle*  however,  it  is  felt  that  length  of  time  need 
DM  ^har  the  anthropologist  from  liypotlieses  of  de- 
kt  and  migration,  there  is  more  C4iulion  as  to 
ipttona  of  millions  of  years  where  no  arkhmeti- 
baois  exists,  and  XesA  tendency  to  treat  everything 
prehistoric  aa  nece»«arily  of  extreme  antiquity;  such 
mo,  for  tustance.  the  Swiss  lake-dwellings  and  the 
Oentrol-Americ&n  temples.  There  are  certain  prob- 
trf  American  antliropology  wliich  are  not  the 
interesting  for  involving  no  considerations  of 
mntlquity  :  ludeed,  ibey  have  the  advantage 
within  the  check  of  history,  tliough  not 
!▼«»  belonging  to  it. 
A  brief  account  may  now  be  given  of  the  present 
uf  Infonuation  as  to  movements  of  civilizntiun 
vttblA  Ul«  double  continent  of  America.  Conspiru- 
oa>  UDons  these  is  what  may  be  calle<l  the  north- 
want  drift  of  civilization,  which  comes  well  into  view 
Is  ihe  eridence  of  botauisis  as  to  cultivated  plants. 
To  m»  bow  closely  the  two  continents  arc  connected 
In  cfflliiftUon,  one  nei)i1  only  look  nt  the  distribution 
■n  W>Cli  of  maixe.  tobacco,  and  cocoa.  It  is  adndtted 
M  probohle,  that,  from  the  Mexican  and  Central- 
Aa«rtc*a  n^n,  agriculture  travelled  northward, 
oad  beouna  eaubll«h«d  among  the  native  tril)«s. 
tbla  dbvotlon  may  ht  dearly  traced  in  a  sketch  of 
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their  agricultura.  The  same  staple  cultivation  passed 
on  from  place  to  place.  Agriculture,  among  tlie  In- 
dians of  the  great  lakes,  is  plainly  seen  to  have  been 
an  imported  craft  by  the  way  in  which  it  had  spread 
to  some  tribes,  hut  not  to  other.-*.  The  distribution 
of  The  iM>tter's  art  is  similarly  partial.  With  this 
northward  drift  of  civilUatlon  other  facts  harmonize. 
Now  that  the  idea  of  the  mound-builders  l)eing  a 
separate  race  of  high  antiquity  has  died  out,  and 
their  earth-works,  with  the  implements  and  orna- 
ments found  among  them,  arc  brought  into  com- 
parison with  Uiose  of  other  tribes  of  the  country, 
tliey  have  settled  into  representatives  of  one  of  the 
moat  notable  stagers  of  the  northward  drift  of  culture 
among  the  Indigenes  of  America. 


NOTES  AND  NEWS. 


Ix  onler  to  facilitate  the  work  of  the  Electrical 
conference  to  be  held  in  Philadelphia,  the  chief  siinial- 
oHicer  has  issued  to  the  members  of  the  conference 
the  following  bubjects,  as  suggested  for  discussion, 
with  a  view  to  recommending  proper  observations 
and  rciJorts:  1.  Wh.it  unpublished  records  eiist  In 
the  hands  of  electric-lighting,  telegraph,  and  tele- 
phone companies,  relative  to  gnmnd-ciirrents  and 
atmospheric  or  auroral  influences?  2.  What  U  the 
ge7ieral  experience  on  east-west,  north-south,  and 
other  lines'*  3.  What  records  can  be  kept  by  mana- 
gers of  all  lines  without  Interfering  with  daily  bust- 
nes$?  4.  What  special  observatious  can  bo  made? 
5.  What  special  lines  can  be,  perhaps,  wholly  devoted 
to  the  continnou'i  record  of  the  phenomena?  tJ.  Do, 
or  can,  the  noises  aud  currents,  as  observed  on  tele- 
phone and  telegraph  lines,  give  information  as  to  the 
location  and  future  movement  of  a  thunder-storm, 
aurora,  rain,  cold  wave,  etc.  ?  7.  Are  observations 
on  buried  lines,  or  those  covered  with  metallic  tubing, 
or  double  o^-rial  lines,  specially  desirable?  S.  How 
can  we  best  secure  a  complete  daily  electric  survey  of 
a  given  small  portion  of  country,  and  a  general  sur- 
vey of  a  larger  region?  0.  What  is  practicable  in  U»e 
way  of  securing  a  dally  map  of  the  distribution  of 
atmospheric  and  terrestrial  electric  potentials?  10. 
Who  will  maintain  self-recording  electrometers? 
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—  Tlie  ability  of  flies  to  walk  on  gloss  and  other 
polished  surfaces  receives  a  new  explanation  at  the 
iiands  of  Dr.  J.  E.  Kombouls  In  the   Archives  du 
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musie  Teyler^  ser.  ii.  part  4.  He  denies  the  former 
views,  tliat  it  is  due  to  pressure  of  the  air,  or  to  the 
effect  of  a  viscous  liquid  exuded  by  the  foot,  and 
says  tliat  it  can  be  accounted  for  only  by  capillary 
action.  In  order  to  study  the  process,  lie  enclosed  a 
fly  in  a  thin  box  with  a  glass  plate  as  a  bottom;  and, 
when  the  box  was  turned  so  that  the  glass  was  up- 
permost, the  feet  could  easily  be  studied  under  the 
microscope.  The  cushions  of  ttie  fly's  feet  are  dis- 
tinctly seen  to  be  covered  with  club-shaped  hairs  (fig. 
1.,  la.)  to  the  number  of  eight  hundred  or  one  thou- 
sand, arranged  with  considerable  regularity.  From 
these  a  fatty  liquid  is  exuded,  which  leaves  on  the 
glass  a  trace  of  their  contact  (fig.  2).    The  ability  to 


from  whalers,  and  gives  the  position  of  manyloctli. 
ties  first  named  by  him. 

—  Dr.  Chervin  has  been  studying  the  medical  geog- 
raphy of  the  department  of  the  Seine  inf^rlenre  with 
reference  to  disabilities  which  are  developed  by  the 
annual  conscription.  The  period  chosen  coreied 
twenty  years.  After  those  cases  of  feeble  consUm- 
tion,  evidently  unfit  for  military  duty,  the  most 
frequent  disability  was  dental  caries,  after  which  fol< 
lowed  hernia,  etc.  In  considering  the  departmentii 
a  whole,  the  average  number  of  conscripts  rejected 
on  this  account  was  fifteen  per  cent;  hat,  in  con- 
sidering the  separate  cantons,  it  was  shown  that 
they  vary  greatly  in  this  regard,  the  least  snngB 


adhere  to  tlie  glass  arises  from  the  attraction  exor- 
cised by  each  of  these  little  drops  of  liquid  on  the 
hair  from  which  it  is  exuded.  Various  experiments 
with  hairs  are  recorded  to  show  tliat  capillary  force 
would  be  sufficient  to  easily  bear  the  weight  of  a  fly, 
even  were  the  fluid  pure  water. 

— The  accompanying  map  of  the  north-western 
shores  of  Hudson's  Strait  is  of  interest  at  the  present 
time,  on  account  of  tbo  expedition  whicli  lately  went 
there  un<ler  llie  command  of  Lieut.  A.  R.  Gordon, 
to  gather  infonnatiun  as  to  the  possibility  of  using 
the  strait  in  a  line  of  water-connection  from  the 
west  to  Kurope.  The  map  was  compiled  by  Lieut. 
Frederick  Schwatka,  from  surveys  made  by  him 
while  on  boat-journeys  in  August,  188(),  and  winter 
sledge-journeys,    and    from    information    gathered 


being  eight  per  cent,  and  the  highest  nearly  twentv- 
four  per  cent.  In  seeking  a  cause  for  this  singnlir 
difference,  that  sometimes  alluded  to.  the  drinking 
of  sour  Norman  cider,  was  considered  to  have  little 
real  influence.  The  question  of  race  was  believed  to 
be  more  important.  So  far  as  form  and  height  are 
concerned,  the  tables  for  twenty  years  showed  two 
physical  groups  or  races,  —  the  smaller  in  the  west: 
the  larger  in  tlte  east,  especially  about  Dieppe  auil 
Xeufchatel.  The  taller  race  Is  much  more  subject 
to  dental  caries  than  the  other,  and  this  is  confirmed 
by  testimony  from  other  departments.  Baldness  pre- 
vails to  such  an  extent,  that  two  per  cent  of  the  re- 
cruits examined  weie  exempt,  on  that  account,  at  the 
early  age  of  twenty.  Some  connection  appears  to 
exist  between  this  deficiency  and  decay  of  the  teeth. 
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COMMENT  AND  CRITICISM. 
Tiic  Ameiucah  association  for  the  advance- 
ment of  ecienco  borrowed  its  constitution,  in 
l»rgc  measure,  from  the  Uritisb.  Yet,  while  it 
is  cridcnt  in  lite  nature  of  tilings  thai  the  same 
mlea  caDOOt  answer  for  two  countries  differing 
to  mideiy-  in  geograpliical  extent,  one  weak- 
Dc&s  of  the  American,  as  compared  with  the 
British  society,  lies  in  its  lack  of  an  efficient 
oifgaaizaUon  in  the  interim  between  two  meet- 
\ng^^  and  the  necessity  that  the  non-permanent 
DHrobej*  of  llie  standing  committee  should  be 
choBon  from  and  b^^  the  members  present  at 
one  of  the  annual  gatherings  This  deGcicncy 
bu  l»eon  emphiisizL'd  l)y  the  visit  of  the  llrit- 
\ih  association  oo  tliis  side  of  the  water,  and 
bv  the  pro{>o8al  for  an  international  association 
of  some  sort. 


Tlds  l««(J3  ns  to  draw  the  attention  of  those 
telctetfted  to  one  or  two  fealnrcs  of  the  recent 
Montreal  meeting,  which  might  well  he  adopted 
\iy  lh«  American  association,  and  would  re- 
qoirc  no  nlieralion  of  the  constitution.  One 
h  the  grouping  of  papers  in  each  section,  so 
thit  tho«e  of  a  similar  character  are  read  to- 
piber,  eliciting  a  better  discussion,  freer  from 
ditcursiveue^a,  and  ut  less  co8t  of  time  ;  au- 
Mh«r  is  Axing  set  sabjects  for  discussion  on 
MHtkf  lopica  of  interest,  to  be  opened  by  desig- 
talcd  T'  :  a  Lliinl  is  the  doily  disposal  of 

tW  enu  •  'luie,  no  matter  how  much  the 

pipers  have  to  be  abbreviated  or  the  session 
polongcd,  BO  Uiat  each  day's  pragramme  is 
fteih.  The  most  imi)ortant  of  all  is  the  appro- 
u  i>f  grants  of  money  to  committees  for 
"j>ra»i  Bctcnlitlc  work  during  the  year,  the 
fliati  this  year  amounting  to  over  £1600. 


if  it  will  simply  reverse  its  plan  of  printing 
papers  in  full.  We  believe  that  only  five  of 
the  numerous  papers  read  at  Montreal  are  to 
be  printed  in  extenao;  such  papers  having  to 
be  recommended  by  the  sectional  committees, 
and  approved  by  the  general  committee.  In 
our  own  association,  the  matter  is  completely 
within  the  control  of  the  standing  committee, 
which,  by  adopting  a  similar  policy,  miglit  soon 
bring  the  association  into  possession  of  a  per- 
manent fund  of  fifty  thousand  dollars,  —  such 
as  the  British  association  now  enjoys,  — instead 
of  leaving  it  to  fulfil  but  lialf  its  mission  on  its 
paltry  investment  of  a  couple  of  thousand  dol- 
lars. At  present,  the  American  association  is 
expending  more  than  four  thousand  dollars  a 
year  in  priming;  while  tlic  Britiijh  association, 
with  twice  the  membership,  and  an  average 
presentation  of  twice  aa  man}-  papers,  prints 
no  bulkier  a  volume,  and  less  than  half  of  it 
ia  made  up  of  members'  papers.  The  avenues 
of  publication  in  America  are  now  ample  enough 
for  nil  papers  of  [jermanent  value. 


Ttas  OROWTJi  of  the  American  association, 
lMa§  Uie  p8i«t  Uve  3'ears,  warrants  the  belief 
Hit  Midi  grants  are  entirely  within  its  disposal. 


It  uas  been  justh-  held,  that  the  meeting  of 
the  Hritish  association  in  Canada  would  produce 
a  direct  stimulus  to  science  in  the  dominion. 
The  association  itself  has  evidently  deter- 
mined that  it  shall.  Welcomed  with  tlie  utmost 
cordiality,  fostered  by  the  government,  and  re- 
ceiving the  marked  attention  of  the  governor- 
general,  it  has  raised,  among  its  own  members, 
a  science-scholarship  fund  for  McGill  Uni- 
versity,—  probably  to  be  devoted  to  civil  en- 
gineering, —  has  been  the  occasion  of  a  gin. 
of  fifty  thousand  dollars  fur  a  public  library  in 
Montreal,  and  has  passed  a  series  of  resolu- 
tions pointedly  calling  the  attention  of  the 
Canadian  government  to  two  imix>rtant  duties 
to  science  and  humanity  which  it  has  hitherto 
neglected,  —  a  proper  system  oj  tidal  observa- 
tion along  its  extended  coasts,  for  the  benefit 
of  navigation  ;  and  systematic  researches  ui>on 
the  native  tribes  of  half  a  continent* 
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Ktiixic  proltlemB  have  &  natural  interest  for 
the  Amciirnn  people.  Their  grent  task  is  to 
fuse  together  the  life  of  mnnj  lands,  —  to  bri  ng 
political  and  social  union  out  of  the  wideut 
diversities  that  the  niees  of  men  aflbrd.  They 
follow  a  true  instinct  in  giving  time  and 
public  money  to  such  problems.  The  bureau 
of  ethnology  is  doing  an  admirable  work 
in  gathering  the  history  of  our  departing 
nborigiues.  There  ia,  however,  another  field 
of  labor,  —  one  not  yet  fairly  entered  on,  either 
by  private  students  or  by  the  orxlcred  phalanxes 
thot  are  marshalletl  in  the  cause  of  soicneo  by 
the  bureaus  of  the  federal  government.  As 
the  indigenous  savages  were  forccfl  towanls  the 
setting  sun  by  the  plough-driving  Ar3*an8, 
the  shore  was  crossed  by  another  savage  race, 
the  African,  that  has  come  to  stay  for  all  time 
in  our  fields. 


There  can  be  no  question  that  the  African 
in  the  United  Stales  presents  us  witli  the 
greatest  and  most  interesting  experiment  that 
has  ever  been  tried  by  civilized  man  upon  a 
lower  people.  Around  this  race  have  gathered 
a  host  of  problems  of  the  utmost  imix^rtance 
to  pure  science,  and  of  infinite  interest  in  that 
field  of  nature  enltcd  sociology,  into  which 
i*cience  is  with  such  ditficulty  making  a  slow  and 
blundering  way.  Out  of  the  very  numerous 
inquiries  that  should  be  made  in  this  field  we 
may  note  the  following,  thnt  are  at  the  moment, 
perhaps,  the  most  important  because  they 
concern  matters  thnt  need  to  be  studied  at  once. 
FirM  among  tliese  is  the  question  of  the  oi'igin 
of  our  American  negroes.  There  is  a  great 
dtml  that  still  can  be  gathered  concerning  this 
question.  No  close  observer  of  the  negro  race 
in  this  countrj'  can  fail  to  have  noticed  the 
wide  diversity  of  type  masked  behind  the  de- 
ceiving uniformity  of  hue.  Second^  we  have 
the  proi)lem  of  the  physical  and  mental  change 
tliat  has  come  over  this  i>coplo  since  their  re- 
moval to  Araeri  ja.  Thirds  the  effects  of  climate 
in  different  p  .rts  of  the  United  Slates  upon 
these  black  races,  —  effects  on  shape,  liability 
to  disease,  longevity,  etc.  What  to  do  with 
and   for  the  negro,  and  how  to  do  it,  is  the 


question  of  all  questions  most  immediately 
and  imiwratively  before  ua.  We  best  begin 
to  deal  with  it  by  making  a  scientitic  smdj 
of  him. 


LETTERS   TO   THE  EDITOR. 

«•,  i>>rrf»pomStnt%  art  rttfumttd  to  6#  a*  brUf  Qt  j»t^t. 
Th*  wrttrr't  nttmt  it  in  uUcoMtn  rt<ivirtd  us  pfn^tf  iif  oood /mUJt, 

The  inltiatioa  of  deep-aea  dredglns- 

In  A  recent  number  of  St-ft^irr  {.Tuly  IS).  Mr.  lUth- 
bu»  is  rather  sevoro  upon  EuntjM'^in  njaumlisu  for 
their  supposed  lenomnce  of  Ihe  fiwt  ihat  Hir  Gulf- 
Sin^aiii  «lre(lglnk;^  ctirh^^l  on  by  the  Corwin.  an«J«? 
the  superinteudence  of  the  IuIg  Mr.  V-  -'  -  ^n^rt 
commeiiceil  in  18ti7,  the  yeju-  before  il  :ish 

expedition  in  the  Lii-htiiing;  And  hi-  Mr. 

PourtftlfeV  report  of  I>eceiuber,  1867,  tuhitviug  been 
*  utterly  ignored'  by  Etiropeiui  WTiton, 

It  is  quite  inie  that  no  reference  wm  tliit 

report  in  the  liiuiorical  aoL'ount  of  tht  ;ich 

formed  part  of  the  preliminary  rep<iri  <  Aot 

operations  of  the  Lljsbtning,  pri-sentp^  taj 

society  by  Dr.  Cariwnter  on  Dec.  17,  ihe 

bulletin  of  the  Mi.isoum  of  roinparativf  .  t 

contained  I'otirtahii'  report,  had  not 
him.  The  c(Mrespondence  between  I>i.  i  .irj 
and  Sir  Wyvllle  Tliumson,  which  UhI  to  the  cru 
the  LiKhtning  (puhli^hed  m  an  appendix  to  Ur 
penter's  report),  wa*  carried  on  in  entire  iinioraucrof 
the  fact  tliat  Pourtales  hjid  dred^jied  down  u>  »  depU 
uf  three  hundred  and  fifty  fathoms  a  twelvenioiiCb 
before.  In  fact,  it  was  only  after  their  return  U 
Septemlwr.  mity,  that  they  heard  for  the  Hrst  time  of 
the  work  done  by  Mr.  Pomtalfs  in  May  of  tliai  obd 
of  the  previona  year.  But  a  short  account  of  it,  re- 
ceived from  Prof.  A.  Aga^slz.  was  quor««i  t>y  Dr. 
Carpenter;  and  reference  waa  given  to  a  fuller  notin 
of  Mr.  Pourtalfei'  result*  in  Siinmau's  jonnial  for 
November,  IStW. 

Il  will  be  seen,  therefore,  that  Dr.  r-^.-..  ,..»,.-  f^^ 
from  ignoring  the  researches  of  Mr.  P.  [|m 

Corwiii,  fully  rec*>«nized  their  prioriiy  ;  .-4|w 

ried  on  in  the  Lighlninj;  during  tlie  auiuuui  ut  i«fl& 
He  could  not  well  refer  to  a  doeument,  whieh.  thnngb 
published  a  year  previously,  had  not   \  mto 

the  hands  of  Hritlsh  naturalists,  and  ,tiy 

could  not  receive  from  them  llir  cred ;,  Hr. 

Rathbun  says  has  been  denied  U.  Hut  Mr.  Ponfv 
lalt-s'  dredgings  were  noticed  In  the  nanie  tminber  ctf 
the  procee*lin||s  of  the  lloyal  8ocii'tv  a<i  wen;  time 
of  the  Liffhtnmg;  and  I  do  not  wel'l  soe  bow  their 
value  could  have  been  more  fully  ret'ognizwl,  consld* 
erlng  what  was  then  Itnown  about  tliem  In  this 
country. 

I  freely  admit,  however,  that  in  "The  deptlu  nf  tlie 
sea,*  the  Iwok  tr)  which  Mr.  Rathbun  ao  poiu{««)lf 
refern  (though  without  unndng  it),  it  is  ft(«ted  ihU 
the  dre<lgings  of  Mr.  PouriaK-s  were  'commenced' in 
18(18.  This  is  one  of  several  minor  iuaocuracies 
which  are  unfortunately  to  bo  found  ACattetvd 
tliroiigh  the  work;  and,  however  much  they  are  lo  be 
regretted,  it  must  be  remembered  that  at  the  tint  it 
was  written  the  author  w.is  in  bad  lie.iMh,  wfth  his 
lime  fully  occupied  by  his  professorial   ■  .     ■  by 

llie  prepiirations   for  the  cniise  of    lli  t-r, 

which  coinrnenced  almost  before  tl-   i.  f,( 

hands  of  the  puldic.      In  fact,    i  ni, 

which  contain  the  erronooufi  refeiv  „i 
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I's'  first  Hrrdjelngs,  were  writren  under 
•  r;il)lc  itif^LHtliies,  as  1  well  reiiienilier 
ri  i1i«  Author  liimsflf.  But  the  'priority 
r»'8earoh,'  which  Mr.  lUthhuii  cUiiiiy  for 
Aork.  hail  hei*n  iH'coriled  to  it  four  yoara 
n  liie  farliest  p<>»>ible  opportunity,  in 
itkgs  of  iht^  lio>jit  flociety.  So  far  lU)  I 
liofinr  U-As  never  Im-ou  '*Ieni«Hl'  lo  uiie 
V  i  liiive  been  ihe  last  to  ctalin  it  for  hltnself. 

]   •  iitt,  hownver,  that  the  ilale  uf  his  eHrller 

vo(k  Uiu,  been  incorrectly  i»\\ru  iu  certain  popular 
accounia  of  the  Buhj«ct;  but  llus  was  done  acci- 
dentally, and  without  the  plightoAt  hit^'ntlon  of 
apprt>pri:ttlr)i:  any  civJit  for  the  work  of  British 
iiAtarmlista  which  wit»  justly  dtic  olsowhcre,  aa  will 
be  •vMcnt  from  what  I  have  said  already. 

P.    IlKitDKRT    CARPKNTRB. 

WIndMir,  Eng.t 

at.  n. 


The 


basBalian    fauna ; ' 
aateriaonA,' 


FeDtacrinuB 
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1  nntJce  that  Mr.  Gill  has  *' recently  propowd  the 
IUUD«  *baMalinn  realm '  for  the  colleclivc  deep-sea 
tfAunAa.'*  I  do  not  know  whether  it  is  proposed  to 
didftne  this  name  niorr*  strictly  by  a-iai^^ning  to  it  any 

^^jIjIij^,!-^  ,    .,    -     ''nils;  hut  it  may  he  well  to 

MXler.  I  t»l  address  to  the  biolo^l- 

caImh:  1.  .     .  _  '  Mmiation  at  Plymouth  In 

18TT.  Mr.  iiwyn  Jeffreys  ^ug^eaied  the  use  of  the 
mBi«  •••hfnthar  (from  the  Homeric  word  fiev(h>i, 
sll^ifv  'pths  of  the  sea)  for  depths  of  one 

thfkoa^v  ,^  and   more/'   while  retaining  the 

tora     ai'iF^'tu     for  depths  down  to  one  thousand 

fatlKIIDS. 

Th<r»-  i»  another  point  to  which  I  have  long  thought 

if  ,  ihe  attention  of  the  readers  ofilcieiict', 

«!  -rv  inkc*  rhi«  opportunity  of  doing  so. 

!'      :      .   Wheeler,  and  others,  iu 

t  '.  have  revealed  the  vftry 

%^,...-  i ;- ..,  of  Jurns&ic  age,  of  a  cri- 

».,>  I    f*;..   h  luLS  boen  called  Peniacrinus  asteriscud. 

Xr'!.  '■'.'  ■  known  of  this  form  hut  a  number  (if 
tt'ti;  -  '*  ll  speak  under  correction,  and  ahnll  b« 
itU..'^-!    !'■  Iinar  that  I  am  wrong);  but  most  of  the 

h.r-.  hi  have  «een  (e.^  .  thai 

^,wr,  ntulngy  of  SVhei*ler*s  8ur- 

\.  .  ...    that  ihc  type  should   he 

r-  '<^  rather  than  to  Pentacrlnus. 

1 ,  r'i  nf  Tl;**  ^t^in-juinifi  of  Extra- 

c:  '    liii.  of  Uu<.-ki.iiid*s 

•(  '-13;  on  lab.  101  of 

V  .  ■[  v<  ially  figs.  •J4,  27.  !I3, 

»T  i.  of  the  Au^ilins*  *  Mono- 

tr  '            '    crinoids.'     The   five  in- 

1-  \m  (|uit«   narrow,   and   much    less 

«:  I  .'in  tn    TVtitacrinus,  sonietimes  he- 

t  luunded  outer  enrls.     The 

U  un,  and  devoid  of  sculp- 

r  .   the  sides  of  the  petals 

a:  II  In  Pentacrlnus,  having 

\t  1*^  or  crcnnlalion  than  of 

t  nr  xlso  much  more  numerous 

ti  >imI  nre  limited  to  the  sides  of 

t!  ■'  outer  cilge  of  the  joint- 

t.  tances,  I  suspect  that  it 

|.  lo  Pentacrinus.  that  we 

r  I  were  de.vrilH'cl  by  Meek 

i:  I'-e.  oval,  ]K'taloid  areas. 
V.  Bllghtly  elevated,  iraus- 

1  by  the  Austins  for  the 
-;U,  Pvntacrinus  briareus 


and  P.  subanpilarlfl;  hut  rocetit  inveatignlions  have 
fchown  that  the  genus  extends  up  into  the  great 
oolite  (Batbonien)  of  Britain,  France,  and  Switzer- 
land. 1  have  no  kuowledfce,  however,  of  any  triassic 
species  of  Kxiracrinns;  though  Peniacrinus  is  well 
represented  in  the  8t.  Casslau  beds,  ami  has  been 
found  associated  with  Encrinus  In  the  'wellenkalk' 
of  Wurtenibery. 

It  is  therefore  interesting  lo  find  that  the  triassic 
form  of  Peniacrinus  asteri^cus,  which  was  obtained 
by  the  fortieth  parallel  survey  from  the  Dun  Glen 
limestone  tiud  the  Pah  Ute  range,  differs  from  the 
Jnra^isic  specintens  found  in  sout)i-eii9t  frlaho  and 
western  Wvonjiiis;,  almost  precisely  in  ihogr;  |>cint8 
which  di^ilngui.sh  Pcntaerlnus  from  Extracrinus. 
According  to  Ilail  and  Whitfield,  the  chief  distine- 
lion  of  the  triassic  form.H  lies  "in  the  more  obtuse 
points  of  the  star,  and  the  lilling-up  of  the  aui;Ie« 
between  the  points,  and  also  in  the  broader  form  of 
the  elli])tioaI  ligures  on  tlie  articulating  surfaces  of  the 
disks."  They  suggest  that  the  differencfts  may  [kjs- 
sibly  be  of  specific  vxlue;  but,  having  carefully 
studied  a  large  variety  of  etem-joliiis  of  Pe.nt»- 
crinidae,  both  recent  and  fossil^  I  am  inclined  to  go 
farther,  and  to  suspect  that  the  triassic  type  may  be- 
long to  Pentacrinusj  but  the  Jurassic  form  lo  Extra- 
crinus. 

The  two  genera  differ  very  considerably  in  the  char- 
acters of  the  calyx  and  arms,  as  will  be  fully  ex- 
plained In  the  report  on  the  Pentacrinidae  dredged 
by  the  Challenger  and  the  HIake,  wliich  will  appear 
in  the  course  of  the  winter.  Hut,  in  the  ni»*.'in  time,  I 
sliall  be  uiosL  grateful  for  any  information  respecting 
Peniacrinus  aiteriscu'*.  in  addition  to  that  which  has 
been  alreatly  made  public;  and  I  need  not  say  that  I 
should  much  like  to  have  the  opportunity  of  making 
A  perBonal  examination,  both  of  the  triassic  and  the 
Jurassic  specimens.        P.  Hkhukkt  CABPfixxKit. 

Eton  ootleye,  Windsor,  Eng., 
Aug.  11. 

Points  on  Ughtnfng-roda. 

Tlie  following  passage  occurs  in  J.  E.  II.  Gordon's 
excellent  **  Physical  treatise  on  electricity  and  mag- 
netism." vol.  1.  p.  24:  "It  was  held  that  the  kiiobe 
[on  the  ends  of  lighlning-rods)  must  be  most  ef!ica- 
ciuus,  because  the  llghmiug  was  seen  to  strike  them, 
and  never  struck  the  pfdnts.  'H^e  fact  that  a  TMdnt 
prevents  the  ligtitniiig  from  everstrikiug  at  all  was 
not  known." 

This  Is  not  true.  The  highest  rod  oit  ray  house  is 
some  fifteen  feet  above  the  others,  and  about  thirty 
feet  higher  tlian  the  surrounding  buildlng<!f;  and  yet, 
notwIlliFttandlng  the  fact  that  it  is  tipped  with  a 
I>ru5h  of  live  points,  it  was  struck  a  few  years  :igo. 
The  points  arc  gilded  ircm,  and  the  topmost  one  was 
melted  into  a  bail  about  one-eighth  'if  an  inch  in 
diameter.  The  rods  are  all  connected  by  horizontal 
pieces  held  about  three  inches  from  the  tin  nwjf  by 
gla«8  insulators,  after  the  fashion  of  ignorant  light- 
ning-rtwi  agents.  The  neighlK>rs  sny  that  the  sparks 
(lew  80  thickly  between  the  rods  and  the  roof,  as  lo 
re5L'mble  a  sheet  of  flame.  The  shock  was,  singularly 
enough,  so  slight  thai  it  is  doubtful  whether  it  was 
due  to  the  elei:lrical  discbarge,  or  the  deafening  crash 
of  Thunder  that  instanily  followed  the  splitting  sound 
of  the  spark.  A.  H.  Poktbb. 

In(hAnB{voU«,  Aog.  31. 

Photographs  of  the  interior  of  a  coal-mine. 

One  of  the  most  interesting  enterprises  to  which 
the  preparations  for  the  New  Orleans  expositlott  hare 
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given  rise  is  the  Ruccessful  attempt  to  pliotopraph  the 
interior  of  a  coal-mine  in  Pennsylvania.  The  mine 
selected  for  the  experiment  was  the  Kohinoor  colliery 
at  Shenandoah,  operated  by  the  Philadelphia  coal  and 
iron  company,  from  whose  representatives  all  neces- 
sary facilities  were  obtained. 

The  experiment  was  conceived  of,  and  successfully 
carried  out,  by  Mr.  James  Temple  Brown,  who  was 
sent  out  from  the  metallurgical  department  of  the 
National  museum  to  collect  specimens  illustrative  of 
the  coal  industry.  An  attempt  was  first  made  to 
photngraph  by  the  aid  of  magnesium  light,  but  tlie 
restiits  proved  unsatisfactory.  The  A rnoux  electric- 
light  company  then  volunteered  to  supply  an  electric 
plant,  and  to  erect  and  take  charge  of  it  gratuitously. 
The  five  negatives  obtained  by  the  use  of  this  light 
were  highly  satisfactory,  and  show  some  features  of 
coal-mines  which  pitjbably  have  not  hitherto  been 
seen  by  scientific  men,  nor,  indeed,  by  miners  them- 
selves, whose  feeble  lamps  give  them  only  a  glimpse 
of  the  Immediate  surroundings. 

The  photographs  will  b«  enlarged,  and  exhibited  at 
the  New  Orleans  exposition.  Wliatever  credit  at^ 
taches  to  this  somewhat  novel  undertaking  is  due 
primarily  to  the  generous  encouragement  of  the  di- 
rector of  the  museum,  and  to  the  thoughtfulness  and 
energy  of  Mr.  Brown.  ITie  representatives  of  the 
Philadelphia  coal  and  iron  company  very  kindly  gave 
the  matter  their  personal  attention,  and  the  photogra- 
pher employed  for  the  work  labored  enthusiastically 
for  tlie  results  obtained. 

F.  W.  Tbuk. 

U.  B.  Natloual  MuBcutn,  Bept.  5. 


ELECTRICAL    TESTING    ESTABLISH- 
MENTS. 

The  Electrical  reviexo  seconds  the  sugges- 
tion of  the  Engineer^  that  an  '  electrical  testing 
establishment  *  be  foundecl  in  England,  where 
any  ambitious  inventor  may  find  the  apparatus 
and  conveniences  which  ho  may  need  for  a 
proper  testing  and  perfecting  of  his  ideas. 
The  Review  calls  attention  to  the  impossibility 
of  a  i)oor  man,  however  ingenious  he  may  be, 
being  able  to  work  niion  an3'  improvement  in 
cable  telegraphy,  as  at  least  an  artiiicial  cable 
must  be  at  his  command,  —  a  necessity  which 
would  cost  him  several  thousand  dollars,  lu 
the  same  way  with  exi)eriments  on  electric 
lamps :  the  cost  of  the  uecessaiy  plant  is  very 
considerable,  and  the  amount  retiuired  for  sup- 
plies to  be  used  in  constant  trials  is  by  uo 
means  to  be  neglected. 

The  founding  of  such  an  estalilishment  for 
the  aid  of  inventors  has  been  suggesU'd  by 
several  of  the  successful  members  of  the  class 
in  Anicrica,  but  has  not,  we  believe,  been  car- 


ried out.  There  would,  at  the  start,  be  the  dif- 
ficulty of  deciding  as  to  the  worthiness  of  aoy 
scheme  which  might  be  brought  forward  for 
development.  The  inveutor  is  necessarily  an 
enthusiast,  and  an  extremely  fickle  being,  who 
would  come  in  one  morning  all  aglow  for  a  new 
form  to  be  given  the  carbon  filament  in  an  in- 
candescent lamp,  and  the  next  would  have 
nothing  of  lamps,  but  would  earnestly  urge 
some  |>eculiar  construction  of  telephone-cahk 
to  get  rid  of  the  '  cross-talk.'  This  constant 
jumping,  accompanied  by  the  necessary  amonDt 
of  perseverance,  leads  him  finally  to  some  goal, 
but  at  the  same  time  makes  him  an  obnox- 
ious companion  to  the  steady-going  workmso 
who  must  needs  follow  him,  nothing  being  mora 
discouraging  to  an  artificer  than  to  see  tbe 
results  of  his  one  day's  work  overthrows  oq 
the  next. 

It  may  be  urged,  that  the  man  with  capaci^ 
for  improving  the  methods  of  tbe  world's  woric 
will  sooner  or  later,  but  surely,  push  himself 
forwnnl   into  a   |x)sitiou  where   he  can  help 
himself  through  a  connection  with  some  rich 
telegraph,  electric-light,  or  manufacturing  com- 
pany, where  his  powers  will  have  full  play,  and 
his  suggestions  be  listened  to  and  put  in  effect 
It  should  also  be  considered  whether,  in  eaUb* 
lishing  au}-  *  helping-hand '  arrangement,  the 
principal  or  onl}-  result  would  be  to  assist  those 
for  a  time  who  give  promise  of  valuable  devel- 
opment, but  who  are  lacking  in  the  strong  fibre 
nccGSsarA*  for  successful  accomplishment.  Not- 
withstanding all  objections,  it  ma3'  appear  to 
some  that  the  possibility  of  enabling  sonic  one 
worthy  man  to  bring  his  work  to  perfection  ten* 
twenty,  or  thirtj*  years  before  he  conld  if  left 
to  his  own  unaided  resources,  would  justify 
the  expenditure  of  considerable  sums  on  what 
would  be  found  to  be  the  chaff  of  inventions. 
What  the  result  might  be,  is  very  difficult  to 
say.   There  might  be  some  very  successful  work 
done  in  such  a  laborator3',  properly  guarded, 
and  where  the   applicants  were  kept  as  con- 
stantly as  might  be  to  their  pur)>ose:  there 
certainly  would  be  a  vast  number  of  cranks 
knocking  at  the  door. 

The  editorial  In  the  Electrical  revieto  brought 
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out  a  responso  IVom  one  or  the  *  electrical 
ioc*b  *  of  Ktigland,  which  shows  Ihe  result  of 
w  iria)  of  swell  n  methofl  of  nitling  inventors* 
llhoiigh  A  free  iiso  of  the  laboratories  eoiilii  not 
Ipffered.  In  this  reply  it  is  stated  that  ihe 
i\  bus  for  atverul  years  openly  otfereii  the 
[Cties  of  its  lahoratories  to  any  inventor  who 
ly  K.x>\ne  foiwanl,  .'iiid  wish  8uch  facilities  to 
iwl  hioi  in  j>erfccting  his  work  ;  and  that  as  yet 
tbry  b»vo  received  two  applications,  both  of 
hich  were  withdrawn  on  account  of  the  re- 
moenition  whii-h  the  school  felt  caltcd  nix)n 
td  msk.  One  of  the  applicants  was  a  cable 
my,  and  considered  Qvc  shillings  a  day 
ranch  for  the  use  of  the  very  extensive 
apf>anilua  required  ;  and  tlie  other  looked  upon 
live  |N:}nnds  aa  excessive  for  the  nsc  of  power 
Aiu]  a  dynamo,  with  sUitled  superintendence 
And  advice. 

As  tlip  most  feasible  solution,  for  tlic  prcs- 
t>nu  ftf  the  question,  how  to  advance  the  uses 
'ily,  many  of  our  large  telegraph, 
t                .  and  electric-light  companies    have 
d  tesling-Uburalories  for  the  use  of 
U»yeos,  und  give  regular  employment 
bional  inventors  whose  researches  arc 
dlrec-ted  by  the  officers  of  the  company;  but 
liltli*  U  dune  in  these  laboratories  to  promote 
reMATch  by  )>ersoiiH  not  oonnerte<i   witij  the 
rT>0)|KUiies  themselves.     Our  nnivereitiea  and 
tr«^hn<doij'           ■  ■  i^tls,  in  many  cases,  [xisscss 
wr!l-rrjni                  ^ioal  laborntories,  containing 
I  ig-apparatQa  for  the  use  of  the 
•  laboratories  exist  fiirlhe  pur- 
_  n-searcli,  and  might,  under 
Lablv  rr^iriciions,  be  thrown  open  to  invent- 
well  Off  lu  Mndcnts. 
Unwi'vrr  the  difllculty  is  to  be  met,  it  is  un- 
r1                  ilw*  cane,  that    rescareh  looking  to 
../.utiori  of  electricity  aa  a  motive  power 
■ut  a  Jiourcc  of  light  is  fetti^ed  and  bin- 
<T  of  the  apparatus  required, 
li  .,     J         »lor}\  to  be  under  Ihc  direc- 
tion of  snitabte  per&ona,  oould  be  established 
tbU  C"  •    promotion  of  elpctri- 

rtMft)  .for  n*«earch  In  those 

imiSmss    tJtAt    neoesftltule    Ihe    employment 
r^fxt^ivtr  ajjpdralijs,  inrenlion    in    these 


branches  would  be  stimulated,  and  the  whole 
community  would  be  the  gainer.  In  France 
the  profits  of  the  late  International  olectHoal 
exhibition  have  l>een  devoted  to  the  establish- 
inent  of  au  electrical  laboratory.  Perhaps  the 
managers  of  the  forthcoming  electricalj^exlu- 
bilion  in  Philadelphia  may  take  the  hint. 


AMERICAN  APPLIANCES  FOR  DEEP- 
SEA  IN  VESTIGA  riON.  —  THA  iVLS  AND 
TANGLES, 

Beaxn-trawls. 
The  beam-trawla  designed  for  zoological 
collecting  have  usually  been  patterned  closely 
after  those  employed  by  the  Knglish  fishermen, 
and  in  this  form  arc  well  adapted  for  moderate 
depths  of  water.  In  fact,  tlie  only  objection 
to  iheir  use  in  great  depths  is  their  liability 
to  capsize  while  being  lowerttl.  often  causing 
them  to  land  U|)on  the  bottom  wrong  sitte  up. 
They  were  first  employed  on  this  tx>ast  b^' 
the  tIsh-C(Juimii:)t:»ion  in  lt^71  ;  und  the  earliest 
records  of  their  use  by  the  English,  in  deep 
water  at  least,  are  given  in  liie  Challenger  nar- 
rative (beginning  in  IM7S),  no  reference  being 
made  to  the  subject  of  beam-trawls  in  the 
atHX)Uut  of  the  voyages  of  the  Lightning  and 
Porcupine.  In  all  the  esploring-work  of  the 
fish-commission,  the  beaui-trawls  have  been 
used  quite  as  frequently  as  the  dredges ;  the 
trawling-repults  being  far  richer  as  to  the  larger 
forms  of  life,  and  including  immense  numbers 
of  fishes  which  could  never  be  obtaincnl  b}'  the 
dredge,  and  would  otherwise  have  remained 
nndiscovered. 


\ 


Flo.   1,  — TUK   BBAM-THAWL. 

As  is  known  to  most  natnraiists,  the  l)eam- 
trnwl  (fig.  1)  Consists  of  a  large,  tapering, 
bag-like  net,  wtiicb  is  dragged  over  the  l>ottom, 
month  forwards,  to  entrap  .such  fish  as  live 
close  to  the  ground.     Tiic  mouth  is  held  open 
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by  a  long  IteaiOf  generally  of  wood,  supportod 
ni>on  iron  rnniiers  ;  and  there  are  one  or  more 
innt-'r.  funiiul-sliii[H!d  traps,  to  prevent  the 
escape  of  fish  after  they  have  entered.  The 
nets  arc  sometimes  very  lurj^e,  and  the  beams 
often  measure  forty-five  or  lifty  feet  in  lenj^tb. 
The  lower  side  of  the  mouth  of  the  net,  whicU 
is  leaded,  hant^a  loose,  so  as  to  drag  over  the 
ground  in  a  deep  backward  curve.  It  does 
not  dig  into  the  bottom,  but  simply  seoops  into 
its  capiicious  mouth  every  loose  object  lying  in 
its  course.  Large  qiiantitien  of  soft  sand  and 
mud  arc,  however,  often  taken  up. 

In  adapting  the  fishermen's  truwl  for  zoolo- 
gical work,  a  few  mo<liHcntions  have  been 
made,  mainly  as  reganls  size  and  the  materials 
used  in  its  construction.  For  small  trawls  a 
beam  of  iron  gas-pipe  is  now  preferred  by  Iho 
fish-cominlHsiun  to  wooil,  as  being  more  dur- 
able, less  bulky,  and  less  liable  to  injury  Oom 
pressure  in  deep  water ;  the  defect  of  wooden 
beams,  in  the  latter  respect,  having  seriously 


A  depth  of  2,CI>0  fathoms  in  nearly  ihe  same 
locality,  but  in  the  Pacific  Ocean  made  several 
succesaful  casts  in  niore  than  CJ.OOO  fathoms, 
the  trawl  thoy  had  having  been  of  aljout  the 
same  size  and  puttcrti  as  the  American. 

The  method  of  atlnehing  the  bridle  in  the 
Challenger  trawl  was  simitar  to  that  aUcrwardf) 
adopted  for  the  Bloke  trawl,  tbe  bridle  ropes 
being  made  very  long,  and  extending  along 
the  aides  of  the  net  to  its  extremity,  with 
lashings  to  the  runners  on  uach  side,  and  to 
the  hinder  end  of  the  bag.  The  object  of  tJiis 
arrangement  of  the  bridle  was  not  stated  by 
iSir  NVyviile  Thomson ;  but  it  was  presumably 
to  allow  the  forward  fastenings  to  break,  in 
case  of  fouling,  and  permit  of  the  net  being 
hauled  up  biad-cnd  tlrst. 

The  Blake  trawl. 

The  objection  aUove  raisetl  to  the  nse  of  the 
ordinary  bcam-trawl  in  deep  water  suggostod 
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inconvenicnce<l  the  deep-sea   trawling  opera- 
tions of  the  Challenger. 

The  ditlrrent  sizi-s  of  trawl.«  employed  vary, 
in  the  length  of  benm,  from  seven  and  a  half 
to  eighteen  feet,  a  wooden  beam  Ijeing  used 
for  the  latter  size  only.  With  an  eleven-foot 
beam,  the  runneix  measure  twenty-eight  inches 
in  height  and  four  feet  in  length,  the  beam 
having  a  diameter  of  two  inches  and  a  quarter, 
and  screwing  into  brass  stra[>  bands  on  the 
tops  of  the  runners.  The  openings  through 
the  runners  are  closed  by  netting.  In  the 
smaller  trawls  the  net  Is  about  t'ighteen  feet 
long,  witli  a  single  pocket,  and,  in  the  larger, 
measure  tVom  twenty-five  to  forty  feet  in  length, 
with  either  one  or  two  pockets. 

For  the  greater  depths  of  water,  the  eleven 
and  fifteen  feet  beams  are  |iroferred.  The 
largest  sizit  (s  seldom  u^icd,  except  in  mo<lerale 
depths;  and  in  Hhallow  water,  the  Oiler  trawl, 
another  English  patti^rUf  is  not  untVequeuUy 
employwl . 

Tiic  connnon  ' ,f^-.."i  i...-  ^.^ ^.^.i 

ccssfully  liy  th' 
down  to  2,94!' 
the  dc*'p<^st  trn 
Atlantic  Occau.     lue   Lbaiii-uuci  ii^*iua  i^,- 


to  t!»e  officers  of  the  Blake  dretlging-party.  in 
the  winter  of  1877-7JS,  the  construction  of  a 
reversible  trawl,  having  in  this  res|)ect  uU  the 
advantages  of  the  naturalists*  dre<lgc.  This 
pattern,  termed  the  '  Hlake  trawl,*  or  '  double 
beam-trawl,*  beai-s  the  same  relation  lo  the 
flahermen*s  l>eara-trawl  as  doe^  the  naturalists* 
dredge  to  the  oyster-dredge;  the  changes  in 
both  cases  being  dematided  by  the  necessity  of 
working  with  greater  precision  iu  deep  water, 
where  the  loss  of  time  occa^ioufd  by  tht*  use  of 
ill-suited  appUances  cannut  wull  be  atforded. 

The  BInke  trnwl  (tig.  2)  wiis  the  joint 
invention  of  Mr.  AlL\-candi'r  Agassiz,  C*im- 
innnder  Sigsboc,  U.S.N.,  and  Lieut.  Af'kly, 
U.8.N.,  nnd  was  used  wiih  j;rcnt  n 

Ihc  several  dredging-crniscH  nf  \i: 
Bhike  from  I>i7.s  tit  |.s.S(»,  nndcrg.ijng.  "  i  ■- 
this  tiujc,  M  few  slight  improvi'meiilh  lo  pi  rf'-  ; 
its  workmif.  In  1H80  it  was  adopted  h^  tlie 
fl9h-c«jnnuist*iou  tV»r  dt-ep-water  wt>rk,  iu  vou- 
uecUnn  wltli  the  old  pattern  ;  and  Lu  1^8!$  It  was 

■•'- 'pied  by  the  Kreiir!'  .-•■'-■■■•■••  -tcttmer 

lu.     The  follow!  HLi  made 

r.  ime  of  the  irawli    innm^iu;^    Ut  the 
ui'Ly.  and   dld'iu'lug   but    tilightly  frmu 
tliui  ol  the  Bl.ike. 
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The  ronner-fVaines.  made  of  bar-iron  half 
inch  thick  by  tliree  inches  wide,  Ibrm  u 
IT  broad  l^-shajKHl  figure,  l)eing  equally 
canvtl  alK)vi>  anil  btlow  in  front,  and  extend- 
ing tlien(>e  straight  back  to  the  upright  binder 
end.  beyond  which  the  runners  project  slight- 
ly, Ibe  overlapping?  portions  beiug  (wrforated 
for  Ihc  altaehraent  of  the  iict.  These  frames 
meftsnre  three  feel  and  a  half  in  height  by 
four  feet  in  length,  and  arc  rigidly  connected 
by  two  beams  of  iron  gas-pipe,  ten  feet  and 
three-quartcis  long  and  two  inches  and  a 
er  in  diameter,  which  serow  into  brass 
riveted  to  the  inner  sides  of  the  run- 
nera. —  one  in  front,  and  one  beliind.  The 
like  the  frame,  is  perfectly  syniinetrical  in 
pe.  und  Ciiiisista  of  a  cylindrical  or  slightly 
teal  bag  of  stout  twine  webbing,  o[ien  at  the 
lower  rn'i.  Its  length  may  vary  from  eighteen 
lo  iwrniy-five  feet;  ami.  to  give  it  increased 
su^ngth.  a  double  thickness  of  webbing  is 
genemlly  employed.  The  folds  formed  in 
tying  the  lower  end  of  the  net  for  use  8er\'e 
to  retain  a  i*ertaiD  quantity  of  the  Hue  buttQm- 
naterial. 

The  rnethc»d  of  attaching  the  net  to  the 
runi>er-flrame  is  siniidc.  A  iwo-and-a-quarter- 
Ineb  rope  nms  unnind  the  entire  mouth,  and 
Is  IacviI  to  the  hinder  ends  of  the  runners,  and 
•eeiirwl  Ut  the  f^Jiir  hinder  cximers  of  the  same. 
In  commun  with  the  mouth  of  the  net,  this 
rope  in  left  sulficiently  slack  between  the 
runnrrs  on  l>oUi  sides  ;  so  that,  whichever  side 
n  uppennost,  the  slack  of  that  side  curves 
down  to  tlie  level  of  the  beams,  and  does  not 
obstmci  the  lower  half  of  the  opening:  the 
ftowor  slAck  line  naturally  curves  backward 
upon  tiic  ground.  These  slack  (xji lions  of  the 
|]n«  mre  weighted  U^  serve  as  lead  lines. 
There  ia  an  inner  (xicket,  or  trap,  to  the  net, 
A  seriet)  iyf  four  glass  or  cork  floats  to 
In  ke4.*piiig  it  cxpaniled.  The  numer- 
iogit,  and  the  3|>ace  between  the  Iicanis,  are 
<%>><-.l  In  v^ith  netting.  The  bridle  for  tlie 
V  of  Hie  dnig-rope  may  bo  fastened 
U  -  .if  the  runners,  or  carried  back  to 

tl.  >f  Uio  net,  as  before  explained. 

i*  ft  arranging  the  net  have  l>een 

Ir  above   dcsciibed   has   proved 

luu!>[  ^auMacioi'y. 


Trawl-vrin^. 

I.   obsrrvetl,  that  enorraons 

1    and    dflicale    ftee-swira- 

-taceaof  the  lower 

crnshed   in   the 

ai    liitkUiiittl    HrUJch   tVequently   dlb   the 


trawl ;  and  it  was  also  evident  that  still  larger 
quantities  must  escape  through  the  coarse 
meshes  of  the  net.  To  collect  and  preserve 
these  forms,  Capt.  II.  C  Chester  arranged  in 
XSSO  for  the  use  of  the  Qah-comtnission,  in 
connection  with  tlie  beam-trawls,  a  large  low- 
ing-net,  having  a  rectangular  month-frame  of 
iron  three  feet  long  by  eight  inches  wide,  and 
a  nio<lerately  fine  mesh  bag  of  netting  about 
three  feet  in  length,  luto  tlie  lower  cud  of 
this  bag  is  fitted  one  of  the  oiMinary  silk  or 
linen  towiug-nets  for  the  purpose  of  I'ctaining 
the  very  smallest  objects.  Two  of  these  tow- 
ing-nets  are  fastened  to  each  trawl  of  either 
pattern  nearly  every  time  the}'  are  used  ;  being 
attached,  one  at  each  end  of  the  beam  (as 
shown  in  fig.  3) ,  by  means  of  a  piece  of  smuU 
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gas-pi|>e  lashed  by  one  end  to  the  beam,  or 

extending  a  short  distance  into  it,  if  the  latter 
is  also  of  iron.  The  trawl-wings,  as  these 
nets  have  been  christened,  give  such  excellent 
results,  that  their  appearance  at  the  surface, 
after  a  haul,  is  as  anxiously  watched  for  as  is 
that  of  tiie  trawl  proper. 

Tangles. 

While  the  use  of  hem[>en  tangle-swabs  at- 
tached to  the  dredge  was  introduced  by  the 
Kngtish  exploring-steamer  Porcupine  in  IS68 
or  186JK  the  idea  that  they  wore  worth}'  of  be- 
ing used  separately  appears  to  ha%-e  originated 
with  Professor  Verrill  of  the  Gah-commisaiou  in 
1H71  ;  since  which  time  other  explorers,  l>oth 
European  and  American,  have  employed  them 
to  a  slight  extent  in  the  same  wiiy.  It  has 
been  the  experience  of  this  commission,  that 
the  combination  of  tangles  with  the  dredge  or 
trawl  is,  to  say  the  least,  cum!M?rsome ;  and, 
following  in  the  wake  of  either,  they  generally 
pick  up  «nly  the  more  or  less  mutihiled  speci- 
mens which  have  been  injured  by  the  ii*on 
Bcraiiers  or  the  lead  Hue.  liy  attaching  them 
at  the  sides,  however,  as  is  sometimes  done, 
tJje  latter  objection  ia  removed. 

The  true  i)roviuce  of  the  tangles  is  a  very 
rocky  bottom,  where  neither  the  dredge   nor 
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trawl  can  be  safely  used ;  and  here  they  per- 
form a  real  service,  notwithstanding  the  impos- 
sibility of  extricating  the  delicate  specimens 


Via.  4.  — TUK   TANGT^B   (VERRILI/s   PATTEHN). 

fVom  the  hempen  swabs  without  injury.  Thcj' 
may  also  be  employed  on  moderately  rough 
bottoms  to  supplement  the  work  of  the  dredge ; 
but,  used  separately,  both  have,  by  Actual  expe- 
rience, been  proved  to  obtain  far  better  resnlts. 
On  smooth  bottoms,  it  does  not  seem  rational 
to  suppose  that  the  tangles  can  in  any  way  add 
to  the  results  afforded  by  the  beam-trawls, 
properly  managed  ;  and  several  trials,  made  on 
rich  ground  of  this  character,  have  shown  such 
to  be  the  case. 

A  short  distance  beyond  the  coast-line,  we 
generally  come  upon  such  uniformly  smooth 
bottom,  that  the  bcam-trawl  can  be  trusted 
nearlj'  everywhere.  Working  in  such  a  region 
as  this,  enormous  hauls  would  be  obtained  day 
after  day  ;  the  trawl  delivering  its  specimens  in 
exceptionally  good  condition,  and  affording  the 
full  variety  of  life  which  existed  there.  Dur- 
ing the  earlier  part  of  the  explorations,  alcohol 


was  used  at  the  rate  of  two  to  three  barrels^ 
day,  and  certainly  better  results  could  not 
be  asked  for.  At  intervals  the  tangles  wodM 
be  lowered,  but  they  never  fhrnished  any 
thing  new ;  and  the  pitiable  condition  of  the 
specimens  they  brought  up,  when  compared 
with  those  from  the  trawl,  caused  their  use  to 
be  discontinued.  And  what  more  ooald  be 
expected  of  them,  when  attached  to  the  rnv- 
ners  or  net  of  the  trawl? 

The  tangles  devised  by  Professor  Verrill,  in 
1871,  were  secured  to  a  triangular  iron  firame, 
similar  to  that  of  the  rake-dredge.  In  1873, 
however,  they  were  altered  and  improved  u 
represented  in  fig.  4. 

They  consist  of  an  iron  bar,  rigidly  attadicd 
to  two  rings  or  wheels,  as  a  framework,  flnom 
which  extend  several  small  iron  chains,  each 
carrying  from  three  to  five  hempen  swabs  of 
medium  size.  The  wheels  are  not  intended  to- 
revolve,  but  merely  to  keep  the  bar  above  the 
ground,  so  as  to  prevent  its  coming  in  contact 
with  the  specimens  ;  and  whatever  injury  befalls 
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the  latter  must  result  from  their  entanglement 
among  the  hempen  fibres. 
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To  Wing-nets. 

Ajs  lo  ihe  lowiug-nets  for  eoUoL'ting  al  the 
rfurfj^p^'.  nnd  al  tlepllis  intermeiliate  between 
tl  rAijil  llie  Uottorn,  we  havf  but  a  single 

IK'  irnpixiveuienl    to    mciilion,  —  the 

of  t'omnmndcr  Sigsboo,  which 
V  workt^tl  ou  the  last  dredging- 
oniiBe  of  the  sionraer  lUake.  It  is  (lesigne<l  lo 
trfi«-r^.-  tHpi-Uy  an^*  given  vortical  space  :a  any 
T\  '  j>lh»  for  thu  purpose  of  doterriiiuiug 

lite  y  iiixiiXK  LcT  and  abundance  of  life  at  diflorent 
lerels.  It  does  not,  however,  allbrd  the  ineaus 
fit  '*  ii'4  continuous  Iionzoiitnl  lowings  at 
in  e  tleptlis,  unintxed  with  llie  life  of 

1)1  1-; ;  AiR'h  a  result  bcingsLilla  Bubjcct 

f<'  tivestigalion. 

rjtnting-trap   (tig.  3)   consiftts  of  a 
bf  M-ler,  two  fct't  long  by  foi-tv  inches  in 

diaiuL-ter,  riveted  to  a  wrought-iron  frame,  cov- 
ert^i  with  ganzo  at.  the  np|>er  end,  and  having  a 
fta|Hvalvo  opening  inward  al  the  lower.  It  is 
tttajiendecl  to  the  wire  dredge-rope  on  which  it 
trftwla.  bv  ttieans  of  a  friction-clanip;  while  at 
Ibe  |ioint  below,  to  which  it  ie^  to  descend,  there 
is  ■  fiieiion-bnlTer.  The  weight  of  the  cylin- 
der and  its  frame,  from  the  manner  in  which 


they  are  suspended,  koepa  the  valve  closed 
until  the  apijurutus  has  been  lowereti  to  the 
highest  level  from  which  it  is  desired  t/>  take 
the  specimcu.  Every  thing  being  in  readiness, 
a  sraall  weight  or  messenger  is  sent  down  the 
rope,  which,  on  striking  the  friclioD-ciaiup,  dis- 
engages it,  allowing  the  eylinder-clarnp  and 
messenger  to  descend  by  iheir  own  weight  to 
the  bulfer.  As  the  cylinder  strikes  the  biill'er, 
the  valve  closes,  and  is  held  in  this  ])osilion, 
during  the  hauliug-back,  by  the  weiglil  above  it. 
.This  implement  may  I'e  worked  at  any  depth, 
and  the  distance  traversed  by  the  cylinder  may 
be  regulated  at  will.  The  many  details  of  cou- 
atruclion  have  b(?en  purposely  omitted. 

For  the  ordinary  towing-neta  for  Hurface- 
coUeeling,  and  for  use  in  connection  wiih  the 
trawl-wings,  silk  bolting-cloth,  which  can  be 
obtained  of  any  size  of  mesh,  has  been  sub- 
stituted for  the  various  other  kinds  of  cloth 
formerly  employed.  Bolting -cloth,  though 
moderately  expensive,  is  very  strong  and  dur- 
able, and  the  nets  constructed  of  it  have  given 
great  satisfaction.  The  towiug-net  fiames  are 
made  of  heavy  brass  wire,  and  are  generally 
circular  in  shape,  though  an  elongated  rcctau- 
gulur  frame  is  sometimes  employed. 


AMBRICAX  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 


TUB   PHILADELPHIA   MEETING. 

Wc  bftvc  made  arrnngcmcuts  for  publishing 
ivporU  and  nbHlraets  of  so  many  of  the  pa)>crs 
|tf«MUte<Y  nt  rhiladelphia.  that  our  readers 
CAU  f»"  for  themselves  of  the  scieutillc 

4itii*:>r  he  meeting  ;  and  we  shall  there- 

f-  t  our  editorial  comments,  this  week, 

'  "^  ""I'lCHBions  which  were  formed 

<if  the  session. 
i7%'.  ui-.ii  of  the  firal  tUe  days  was  a 
wbark  from  the  pleasure  of  attend- 
%..  1  wiw  the  only  drawback.     It  doubt- 

It  1  ftfuu  the  Journey  a  few  wlio  would 

otbcr-  ^ont;  but  the  arrangc- 

l•^nf^  ins  xverc  so  complete, 

tl  ibe  city  envovintcred 

t  'ort,  antl  enjoyed  the 

:  convention  can 

•ilunate  that  Sat- 

:\>m  all  '*rssioufl,  for  many 

.M.  <i  u,  devote  two  days 

■  or  la  the  mouu- 

..| >  -.   ^.i- .r  associutes  and 

tJiing   which  cuuld   be  done 


by  an  enlightened  and  wealthy  community, 
devoted  to  hospitality,  was  done  to  show  an 
iuterest  in,  and  respect  for,  the  workei-s  in 
science,  American  and  foreign.  Xotliing  was 
forgotten  or  neglected.  The  permanent  otH* 
ccrs  of  the  association  did  their  part  with  the 
most  satisfactory  ctllciency.  Museums,  libra- 
ries, and  collections  were  freely  opened  ;  and 
the  electrical  exhibition,  though  not  complete, 
was  far  enough  advanced  to  be  an  attrac- 
tive and  insti'uctive  show.  The  convention 
of  the  mining  engineers,  and  the  convention  of 
Agassiz  clubs,  augmented  the  number  of  at- 
tendants upon  tlie  me(.'ting8. 

The  public  interuat  in  the  sessions,  as  usual, 
reached  its  height  at  the  delivery  of  the  presi- 
dential address.  On  this  occasion,  Professor 
Young,  as  our  readers  have  alreaxly  discov- 
ered, presei»ted  a  masterly  review  of  the  pres- 
ent condition  of  astronomical  science  and  of 
the  problems  which  next  invite  attack.  Willi 
many  bright  flashes,  his  discourse  was  as  or- 
derly as  the  solar  system ;  and  he  balancccl 
this  view  and  that  with  the  skill  of  a  trained 
physicist.     It  is  raie  on  such  anniversaries  for 
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a  speaker  to  be  so  felicitions  in  the  choice  and 
treatment  of  his  theuM\  AVe  trust  that  our 
readers  will  pardon  us  for  saying,  that  by  the 
kindness  of  the  lecturer  we  were  able,  at  the 
close  of  his  tlistrourse,  to  distribute  the  number 
of  jScieytce  in  which  it  was  i)rinte<l. 

AVe  are  inclined  to  think  that  the  custom 
which  puts  the  president's  a<ldrcs.s  in  the  even- 
ing is  unwise.  It  is  usually  an  elaborate  essa}-, 
depending  for  its  interest  more  on  its  matter 
than  on  its  style;  though,  in  this,  styh;  and  mat- 
ter were  both  excellent.  Sometimes,  as  at  the- 
present  session,  very  close  attention  must  be 
given  by  ordinary  listeners  if  they  would  seize 
the  points  of  tlie  discourse.  AVhy  sliould  this 
lecture  be  given  in  the  evening,  when  every- 
body is  tired,  when  the  gas  augments  the  solar 
heat,  and  wlien  many  are  impatient  for  the 
social  entertainment  which  is  to  tollow?  Why 
should  it  not  be  delivered  at  a  morning  session? 

So  far  as  the  daily  newspapers  came  under 
our  eye,  there  seems  to  be  a  great  falling-otf 
in  their  abstracts  of  the  papers.  The  rejwrt- 
ers  seem  to  be  in  dt'spair  as  to  wh.'d  to  select 
from  the  superabundance  of  material,  and  in 
many  casos  their  clioice  is  ha[>-hazard.  In- 
deed, it  is  very  dillicult  for  any  one  to  deter- 
mine from  tlu"  progrannnc  what  will  be  t»f  most 
ii:terest.  or  exactly  when  particular  papers  will 
le  read.  Some  'sifting*  or  'grinding'  com- 
mittee seems  indispensable  to  eliminate  such 
papers  as  are  for  any  reason  inappropriate  to 
these  gatherings.  There  should  be  a  survival 
of  the  littest,  and  the  rest  should  disaiJpear. 

We  trust  the  day  will-  come  when  it  will  l)e 
considered  the  mark  of  a  bad  education  to  read 
or  speak  indistinctly  in  public,  —  when  bad  ut- 
terance will  be  as  great  an  otlencc  against  the 
usages  of  good  society  as  bad  grannnar  or 
bad  spelling.  More  than  one  si)eaker  in  Thila- 
delphia  has  thwarted  liis  own  purposes  by  his 
low,  inarticulate,  or  suppressed  vocalization. 
Instead  of  awaking  an  interest,  he  has  smoth- 
ered it.  Wliy  sliouhl  college  professors  si)eak 
so  poorly  as  many  of  them  do'f 

So  far  as  our  observations  go,  the  most  use- 
ful meetings  of  the  sections  appear  to  Ik-  those 
in  which  a  discussion  is  provoked  upon  some 
interesting  question,  not  necessarily  on  a  new 
point.  For  example,  sncii  debate  as  took 
place  in  the  meehanit'al  section,  on  iustruclion 
in  mechanics ;  or  that  in  the  physical  section, 
on  thunderstorms  ;  or  as  tliat  proposed  in  tlie 
chemical  section,  on  the  best  methods  of  leach- 
ing chemistry,  —  an^  valued  hy  all  who  arc  pres- 
ent, more,  even,  than  elaborate  i)apcr3  which 
can  hardly  be  appreciated  until  they  are 
printed. 


The  '  si>ecial  committees  '  of  the  association 
did  not  a]>]>ear  in  a  very  efflcieut  aspect,  when 
tlic  long  list  of  them  (eleven  in  number)  was 
called  Monday  morning,  with  but  one  wrillea 
and  two  oral  resi)onse8.  We  may  also  add, 
that  l)ett<;r  modes  of  promoting  tlie  work  of 
the  association  can  be  deYise<l  than  these  '  gen- 
eral sessions,'  which  consume  the  best  hour  of 
the  morning,  and  really  accomplish  very  little 
good. 

The  number  of  members  enrolled  as  present, 
up  to  Tuesday  morning,  was  1 ,  lo7  ;  and  many 
more  have  since  arrived.  The  members  of  the 
British  association  have  been  received  with 
great  cordiality  ;  »nd  every  proposal  to  con- 
tinue the  friendly  relations  which  have  been 
fostered  this  summer,  and  all  proix>sals  looking 
toward  an  international  scientific  congress,  are 
received  with  great  favor. 

As  a  whole,  we  arc  sure  that  the  Philadel- 
phia meeting  is  one  of  the  best,  if  not  the  very 
best,  which  has  ever  been  held. 


COLLEGE  MATHEMATICS,^ 

PnoFEssoK  Kuov  announced  a9  the  subject  of  bi» 
:iil(lr(!S»,  {\\<!  present  .olatcof  mntlieniatieal  training  in 
eur  collcgos;  its  aims,  it?)  needs,  antl  its  relations  to 
oiUicalioii  ami  to  t'Cientifio  resoarrli.  It  is  an  article 
of  faith  liriuly  held  and  oft  expressed  by  tlwi  nndw- 
graduat*',  that  liigher  niathetnatic»  is  a  study  which 
can  be  thoronglily  niastered  only  by  exceptional  gfii- 
iuscs.  One  very  l)ad  feature  in  this  stale  of  things 
is,  that  this  sentiment  respecting  mathematical  stint? 
is  not  confineil  to  undergraduates,  but  is  lai^elf 
shareil,  not  only  by  the  faculties  in  general,  Imt  br 
the  instructors  anti  professors  of  nialhematica  is 
well. 

There  are  various  reasons  which  have  led  inalhe- 
malical  teachers  to  this  opinion,  besides  the  ill  success 
that  has  attended  their  efforts  with  their  pupiU.  It 
must  be  atliulLted  that,  too  often,  the  histnictors 
themselves  have  not  become  enj!:rossed  in  their  stud- 
ies, perhaps  not  even  intereste<l  in  them.  Tliat  we 
have  in  this  country  no  large  tjody  of  men  whose 
life-work  liivs  been,  day  !)y  day,  directed  in  the  line 
of  nialhematical  iuvcstisation,  is  evident  to  all.  The 
paucity  of  important  mathematical  investigations 
emanating  from  this  si<te  of  the  Atlantic  is  proof  of 
it.  liut  evi-n  where  the  professorial  chair  is  filleil  by 
an  eascr  and  brilliant  mathomatician.  he  often  feels 
the  hdpck'ssness  of  initiating  his  pupils  into  this  all- 
absorbing  realm  of  thought  in  the  few  brief  months 
at  his  disposal.  Tims  it  has  come  to  pass,  that  the 
study  has  been  used  simply  as  a  form  of  mental  disci- 
pliuc  or  intellectual  gynmastics:  the  object  sought 

1  Ab>>truct  of  nu  nddrcpii  to  tliv  M-otlon  of  luathemallcii  and 
nhironumy  of  \\\v  Amerlcau  niisoclntlon  for  the  wlvAnceniciit  of 
uclciut.-,  at  I'LiladolpliIa,  Stpt.  4,  by  l»rof.  U.  T.  EdJy  of  tbe 
ViiivcTiitiy  of  Cliiclniiotf ,  vice-prebWcnt  of  the  wctioD. 
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lo&ru  liow  to  usu  thi»  the  most  splvndiil 
:   of   Inti'llectitol    re§eiUL'b  >(;t   rlevl^eil  by 
i<-  wU  wf  man. 

Ti.civ   \n   an    umlerlyiui;   conedouanees   running 

t'  ■•  wbole  erbetni*  of  titlttcntion  based  uiwii 

«  Illy,  thm  ihe  object*  i»f  such  stmly  are  not 

i  t  vital  imtM>rtant*c  (o  (be  student,  hui, 

'■  is  clii»'fly  to  \w  found  in   the  itiUox 

ucc   ujtoii  ibc  ji**r*on  submiltiug   to  ila   disci- 

l^retcnd  t*i  dt^ofivc  our^i'lvrs  as  we  may  upon 

ilti^  joint,  llu-  itttdergr.iduatc  feels  this  with  every 

brvat^i  of  bin  youni:   lift*.     Hntfe-wor  Eddy  did  not 

:  uttition  that  claRsicnl  <tiiity  Is  in   Itself  a 

nor  that  the  HncienL  l.nunages  and  phib>- 

I  -nco   are  not   mo»t  worthy  n.hd  inspirini; 

-'udy  fortb'iAe  wlio  reiitly  iht«'nd  u*  know 

rrif  'iiii^  tif  them,  or  for  those  whose   tastes  and 

p&citip*  fit  theiu  for  their  pursuit;  but  that  this 

■it  of  study  for  the  sake  of  discipline, 

'»ur  colli^i'S.  must  be  ruAl  out  bi'ft'i-« 

•  \  iv  iniin   (!la5«ical   scbolarif.   or  stand 

rber  ild  stiiud  in  tlio  forefront  of  higher 

MH-  lUieral  arts;   and   this  by  the  intro- 

4  iipirii  i»(  study  very  dilTereul  from  Uib 

•  iiMH  ijy  spirit,  —  a  spirit  which,  for  the  laclc  of 
beurr  name,  we  may  call  ibe  soientiSe  spirit  ;  a 

•  »    '  '■  '  'Mnu'st  inquiry  after  Icnowledjre, 

no  rea,9on  why  the  spirit  wtilch 

.. -•.  itMiltfic  study  should  becontlued 

kind  of  Mtudy,  for  it  l9  not  tliu  nature  of  ibf 

bicb  detennines  the  spirit  in  which  it  shall 

oetl.      Mathf'niaEiCM  i.i  a  CJtse  very  much  in 

lo  Ibis  reganl.      The  truth  is,  young  men  of 

irlil  not  sbirlv  hard  worlc,  if  they  are  convinced 

it  ih.v  rjin  oj^en  up  any  fair  lield  of  Icnowl- 

ir*  desiralile.     And  the  speaker  said, 

h  inltui'iires.  he  had   seen  t-ludents 

l^rsl  half  of  tlieir  college  course,  such 

i.ii  1)    those  brandies  of  higher  analysis 

ilie  common  groundwork  of  modern  invcd- 

[)  analviical  mechanic's  and  malhematlcal 

yate^.  i^  to  havf  really  open  to  them  Die  literature 

Uvt*<    iu1iie'i?>;  and  this  not  in  isohitcd  instances 

rri  'U  class  afi<r  class.     It  Is  popularly 

to  >ttat<*d,  that  tlie  numlwr  fitted  l»y 

.cal  mtuly  is  small.    Sncli,  Pro- 

]i  convinced  ncrainst  his  precon- 

ti  not  the  fact.     It  is  a  study  as  much 

■!   ptirsue<l  as  eagerly,  as  any  otlier 

> ;  prov  Ided  oidy  tlial  the  tench- 

-elve*  men  who  have  a  live  in- 

ii<)<nct,  arc  rapable,  patient,  and  apt  at 

d  sotuewhftt  more  in 

il  Instruction  in  col- 

■  lui,  rtliich  sboiiM  be  rele- 

ng  lic'id  a  i»aj'l  of  honor  in 

'  o(  tli»j  cidlejje  course.    The  cans** 

tl  r  vH»Ti.     It  is  a  subject  which  lends 

M  iny  other  branch  of  mathe- 

-oipllne  in  vogue.    It  cer- 

Ij  u  ^  .  uiorM  iin|Hirtati<:>e  as  a  piece 

-.    lo  have    the   studeul  of 
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JCuclid  nc(|iuj-e  Uie  habit  of  discovering  for  himself 
the  demonstratitni  of  new  propositions,  than  that  the 
study  of  Euclid  should  t>e  made  a  huge  mcmorltur 
exercise,  ha  is  usually  dime  iueollt^ge.  The  clear  up- 
prohcu»ion  of  j^eunielrical  relations,  aside  from  the 
language  describing  them.  Is  of  the  first  im|)ortance, 
and  may  be  cultivated  by  any  work  which  deals  with 
such  relations. 

Several  other  mathcinalical  subjects  conid  well  be 
covered  before  entering  college.  These  are  the  elo- 
menUiry  parts  of  algebra,  the  numerical  solution  of 
plane  triangles,  the  practical  use  of  logarithmic  ta- 
bles, and  the  elementary  ideas  of  analytical  geometry. 
The  field  would  then  be  cleared,  so  that  the  training 
in  all  those  forms  of  analy«>is  which  are  distinclivt.dy 
modern,  and  which  tnust  needs  be  taught  by  men  in 
sympathy  with  its  methods,  would  fall  within  the 
years  of  the  college  course. 

Objection  mny  be  made  to  the  amount  of  mathe- 
matical prepriralion  which  it  is  here  proposed  to  put. 
into  the  j.chuolit. 

But  what  ouuht  the  actual  scope  of  mathematical 
instmcLiun  to  be  during  the  college  course? 

It  seems  superfluous  to  say,  that*  without  the  mas- 
tery of  the  intinitG»imul  calculus  sny  mathematical 
culture  of  importance  is  hopeless;  and  that  a  know], 
edge  of  its  methods,  accompanied  by  facility  in  their 
employment,  is  absolutely  essential  to  the  understand- 
ing of  the  exact  sciences. 

Ciilcnhis  is  not  omilled  from  tlie  scheme  of  study 
of  any  clas?ilcal  college  in  this  country;  but  it  is 
hanlly  Uto  much  to  say,  that,  so  far  oa  any  real  knowl- 
edge of  it  is  concerned,  It  might  as  well  be  omitted 
from  them  all. 

The  text-books  in  use  are  of  such  very  elementary 
and  defective  chnractcr,  that  nosuQiclent  knowledge 
of  the  subject  can  be  obtained  from  them.  They  are 
constructed  on  the  plunof  omitting  almost  every  thing 
which  may  present  any  8|>ecial  difllcnliy.  It  baa 
been  in  e£Fect  assumed  by  those  Imbued  with  the  dis- 
ciplinary spirit,  that  a  knowledge  of  tills  subject 
could  Ije  conveyed  to  th<»  student  by  daily  recitation 
upon  its  principles  and  developments.  This  Is  as 
useless  an  attempt  as  to  try  lo  prepare  an  army  for 
the  battle-field  by  a  daily  lecture  Insteail  of  a  daily 
tiriil,  or  t>y  cxfdaining  tactics  inst4*jul  of  practising 
them.  The  important  processes  actually  employed 
in  calculus  are  not  so  very  numerous,  nor  are  they 
especially  iliOicult  to  acquire.  No  real  u^e,  however, 
cjui  lie  miule  of  it^  methods  until  these  are  acquired, 
it  must  often  happen  that  the  full  significance  of 
such  processes  is  nnt  apprehended  until  long  after 
they  are  employed  with  dexterity.  CVrtuin  it  U  that 
such  dexti'rity  and  familiarity  conduce  wonderfully 
to  their  correct  comprehension. 

The  daily  marking  system  is  i>crhaps  the  most 
characteristic  and  mo»t  pernicious  expression  of  the 
college  diacipllnarj-  spirit.  How  have  theeviNof  that 
system  been  intetutitifd  in  nur  Jailer  colleges  by  the 
wholesale  manner  in  which  the  work  is  done!  The 
work  of  recitation  and  instniction  can,  no  doubt, 
often  be  advantageously  combined;  but  whai  is  the 
probability  that  valuable  iu^tructiun  will  be  commu- 
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nicated  during  the  hour  to  which  tlie  exercise  Is 
confined,  wlieu  the  number  of  students  in  the  recita- 
tion-room is  thirty,  forty,  or  even  fifty  P  What  a 
perversion  of  the  purposes  of  the  noble  endowments 
for  higher  education,  to  expend  almost  the  entire 
energy  of  the  teaching  force  of  the  many  institutions 
wliich  adopt  this  system,  in  a  daily  effort  to  weigh  with 
minutest  accuracy  the  fidelity  with  which  assigned 
tasks  have  been  committed  to  memory}  The  most 
diverse  views  may  be  entertained  as  to  whether  the 
college  course  can  embrace  analytical  mechanics,  or 
tlie  theory  of  dtiterminants  (now  so  universally  used), 
or  whctlier  it  can  omit  vector  and  quaternion  anal- 
ysis. When,  however,  it  1^  known  tluit  in  a  small 
western  college  graduating  less  than  a  dozen  annu- 
ally, we  have  now  had  for  years  volunteer  classes, 
pursuing  all  these  and  other  subjects  annually,  with 
success,  the  po.ssibility  of  including  tliem  in  a  college 
curriculum  must  be  acknowledged. 

In  conclusion,  Professor  Eddy  wished  to  call  for 
reform  in  our  mathematical  teacliing.  Let  it  not  be 
so  conducted  that  he  who  has  neither  taste  for  the 
study,  nor  special  knowledge  of  it,  stands  on  an  eqtial 
footing  as  a  teacher  with  the  man  of  real  rajithemati- 
cal  insight.  Now  is  a  favorable  time  for  revising  our 
estimates  of  what  can  aud  ouglit  to  be  done  in  this 
field.  Higher  mathematical  culture  has  commenced 
a  new  and  fruitful  growth  in  this  country  in  various 
places;  ami  an  association  of  the  mathematicians  of 
this  country  mi;ilit  be  of  service  for  the  purpose  of 
concerted  action  in  improving  the  mathematical  train- 
ing in  our  colleges. 


WHAT  IS  ELECTRICITY f^ 

All  Professor  Trowbridge  hoped  to  do  was  to  make 
his  audience  ask  themselves  the  question  with  more 
humility  and  a  greater  consciousness  of  ignorance. 
We  shall  probably  never  kuow  what  electricity  is,  any 
more  than  we  shall  know  what  energy  is.  What 
we  shall  be  able,  probably,  to  discover,  is  the  rela- 
tiouship  between  electricity,  magnetism,  light,  heat, 
gravitation,  and  the  attracting  force  which  manifests 
itself  iu  chemical  changes.  Fifty  years  ago  scientific 
men  attached  a  force  to  every  phenomenon  of  nature : 
thus  there  were  the  forces  of  electricity  and  magnet- 
ism, the  vital  forces,  and  the  chemical  forces.  Now 
we  have  become  so  far  unitarian  in  our  scientific 
views,  that  we  accept  treatises  on  mechanics  which 
liavc  the  one  word  *Dynamik'  for  a  title;  and  we 
htok  for  a  treatise  on  physics  which  shall  be  entitled 
'Mechanical  philosophy,*  in  which  all  the  phenomena 
of  radiant  energy,  together  with  the  phenomena  of 
energy  which  we  entitle  electricity  ami  magnetism, 
shall  bt?  discussed  from  the  point  of  view  of  mechan- 
ics. What  we  are  to  have  iu  the  future  i»  a  treatise 
which  will  show  the  meclianical  relation  of  gravita- 
tion, of  so-(r:\lled  chemical  attracting  force,  and  elec- 

'  Abitlntct  of  an  ftddrccB  liefor<;  tliu  fi'Clion  of  pliy«*if!*  of  the 
American  oitifoeiatioii  for  the  ndvunei-mciti  of  »>eli>iice,  at  I'hil- 
adelphhi,  Bept.  4,  by  Prof.  Jous  TBowBitiuoi:  of  Ilurvard  col- 
Icitf,  CaiubriJjfc,  vlcc-prenidcut  of  the  ucctlou. 


trical  attracting  force,  and  the  manifestations  of  whit 
we  call  radiant  energy.  We  have  reduced  our  knowl- 
edge of  electricity  and  maguetlsm  to  what  may  be 
called  a  mechanical  system,  so  that  in  a  large  number 
of  cases  we  can  calculate  beforehand  what  will  take 
place,  and  we  are  under  no  necessity  of  trying  actiial 
experiments.  It  is  probable,  for  instance,  that  tbe 
correct  form  of  a  dynamo-machine  for  providing  the 
electric  light  can  be  calculated  and  the  plans  drawn 
with  OS  much  certainty  as  tlie  diagrams  of  a  steam- 
engine  are  constructed.  We  may  congratulate  our- 
selves, therefore,  in  having  a  large  amount  of  system- 
atic knowledge  in  electricity:  and  we  see  cleariy  hov 
to  increase  this  syvtematic  knowledge;  for  we  hare 
discovered  that  a  man  cannot  expect  to  mav«ter  the 
subject  of  electricity  who  has  not  made  himself  famil 
iar  with  tbermo-dyn amies,  with  analytical  mechania, 
and  with  all  the  topics  now  embraced  under  the  com- 
prehensive title  of  'physics.* 

Out  of  all  the  theories  of  electricity,  the  two-fluid 
theories,  the  one-fluid  or  Franklin  theory,  aud  the 
various  molecular  theories,  not  one  remains  to-dj; 
under  tlie  guidance  of  which  we  are  ready  to  march 
onward.  We  have  discovered  that  we  cannot  speik 
of  the  velocity  of  electricity.  All  that  we  can  truly 
say  is,  we  have  a  healthy  distrust  of  our  theories,  and 
an  abiding  faith  in  the  doctrine  of  the  conservatioo 
of  energy. 

It  is  one  thing  to  become  familiar  with  all  the  sp- 
plication-i  of  the  mechanical  theory  of  electricity,  aud 
another  to  make  an  advance  in  the  subject  so  that  ve 
can  sec  the  relations  of  electrical  and  magnetic  at- 
traction to  the  attraction  of  gravitation  and  to  what 
we  call  chemical  attraction.    To  this  possible  relatioB- 
ship,  Frofussor  Trowbridge  wished  to  call  attention. 
Tlie  new  advances  in  our  knowledge  of  electrical 
manifestations  are  to  come  from  the  true  conception 
of  ihe  universality  of  electrical  manifestations,  and 
from  the  advance  !n  the  study  of  molecular  physici. 
When  we  let  an  acid  fall  from  the  surface  of  a  metal, 
the  metal  takes  one  state  of  electrification  and  the 
drop  of  acid  the  other:  in  other  words,  we  produce  a 
difference  of  electrical  potential.    On  the  otlier hand, 
a  difference  of  electrical  potential  modifies  the  aggrega- 
tion of  molecules.    The  experiments  of  Lippman  an 
wel  1  known.    He  has  constructed  an  electrometer  and 
even  a  dynamo-electric  machine  which  depend  upon 
the  principle  that  the  superficial  energy  of  a  surface 
of  mercury  covered  with  acidulated  water  is  modified 
when  a  difference  of  electrical  potential  is  produced 
at  the  limiting  surfaces.    The  manifestations  of  what 
is  called  superficial  energy,  — r  that  is,  the  energy  mani- 
fested at  the  surface  of  separation  of  any  two  sub- 
stances, —  and  the  effect  of  electricity  upon  the  super- 
ficial energy,  afford  much  food  for  thought.    There 
have  always  been  two  parties  In  electricity, — one 
which  maiutalns  that  electricity  is  due  to  the  contact 
of  dissimilar  substances,  and  the  other  party  which 
believes  that  the  source  of  electrical  action  must  be 
sought  in  chemical  action.    Thus,  according  to  one 
party,  the  action  of  an  ordinary  voltaic  cell  is  due  to 
the  contact,  for  instance,  of  zinc  with  copper;  the  acid 
or  solution  of  the  cell  merely  acting  as  the  connecting 
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ll«i  ».../-».„.  «t..,  i^vo.    According  to  ilie  oilier  pany,  It 
I*  of  Uu'  cheiuicai  aclion  of  tho  melals 

ui;    ..  ^  li(|uh].  that  we  must,  nttrlhiile  the 

nee  of  the  eJecrricnl  current.     The 
;    i-e  i>f  a  vuHuk*  ot'll  is  uuiloubtcUly 
iriti§icsup«rfichJ  nmnifi'Slntionof  en«rgy 
*  :i^9iruil;ir  uietalt:  nrc<  placed  in  coiint*etIou 

«  Iu*r4tlthvrdlrt^ctly  orlhr^tiigh  tbt*  nitidiiiin 

<►'  iiiL-  tltjiiid.     The  rhHink'al  Jictioii  uf  the 

L  A  fiiirfnci'4  »»f  th«  metals  ctmstimtly 

I'  ^  cr,  we  have  the  dilTereuce  of  supor- 

11  between  the  li<|ui(l  and  the  lui^taU,  so 

iL  .jTc^sian  for  electromotive  force  is  farfrotn 

Iktng  a  simple  one:  it  conialiis  the  sum  of  several 
ModlflCKllous  of  9U(M.'rflchil  cnei^  at  tho  surfaces  of 
two  BUftftls  and  nt  the  two  bouudarics  of  the 
d  and  the  metalt. 
XCe.  lLaT«  again  a  develi^pmetit  of  electromotive 
(orce  t>y  lh9  mere  roiilact  of  the  metals  at  dilTereiit 
trmpeniturcs.  The  electrical  current  that  arises  Is 
dti"  :n  the  difference  of  sui>erficial  energy  manifested 
a'  n  of  the  two  junctions.     \Ve  know  that 

tl  -  on  the  surface,  for  the  size  of  the  juuc- 

it  :i>ii  affect  ilie  electromotive  force,    Sup- 

p>-  •"  should  make  the  metals  so  thin   that 

imdecule  of  Iron  should  rest  against  an 
l<*cnle  of  copper,  shouhl  we  not  arrive  at 
I  dcflnite  temi»erature  of  the  conversion 
f^  vihnition  into  electrical  energy  1*     And 
•ur  theury  is  perfected  of  the  number  of 
lung  a  liurnr  line  of  copper  against  a 
'f  zinc  wliich  con  produce  a  current  of 
f"  a  ijiven  strength.  —  the  jostling,  so  lo 
i'iim:ue  molecules  of  two  metals  at 
lures  might  form  a  scientific  unit  of 
I.,rce  in  the  future  science  of  physical 
Uy  means  of  an  alloy  we  can  appareuily 
lii<«Uf.>  I      ri>'ial  eneriiy  at  the  surface  of  a  snlid. 

ThnM  •  Ml  a  parent  metal  will  give  a  varying 

fllnftrom-t  it*  lorce.  If  we  could  be  sure  that  an 
4tlo5  WAS  always  of  a  detlnite  chemical  composition, 
■ad  i%tii  A  more  or  less  mcchantiMl  admixture.  It 
a*  if  we  could  get  closer  to  (he  seat  of  elec- 


tramo-*: 


-    ■ '  y  a  immlier  of  quantitative  nieasure- 
nately,  Ihf  physical  nature  of  alloys 
ij  luiown,  and  there  is  little  coherence 
iir  .   hi  our  ntCHsarements  of  llu-ir  eleclro- 

I'  WVcau  mmlify  the  superficial  enercy 

t>'  "t  only  by  melting  metals  together,  but 

«i  Hug  them   to  a  very  fine  powder,  and 

r:'  :    them   again   by   powerful   means   into 

•i#u-..  ..'•-■  V  ur  lesfi  elliptic,  and  then  examining  tlieir 
•■peHtclai  eiit'rgy  wliich  is  manifested  as  eleclro- 
t'c.if.var.r  Trowbridge  is  still  engaged 
i>  nature;  and,  if  the  work  Is 
,  .  ;.  ,  -^  that  U  will  result  in  the  ac- 
MflittUtioci  of  datu  for  futur>^  generalisation. 

TSi*  saliject  of  tliermo-«lecLricily  has  been  eclipsed 
hgr  tW  ma^aiftocni  development  of  the  dynamo-elcc- 
tiir  ait'-hiii.  »;  but  we  may  return  to  thenuo-clcctri- 
fi  !  source  of  electricity.     Professor 

Tr  ,  'on  lately  occupied  in  endeavoring 

la»(Mtify  tlie  litfleronee  of  polenlial  of  thermo-electric 


junctions  by  raising  one  junction  to  a  very  high  tem- 
perature under  greul  pressure;  for  it  is  well  knuwn 
that  the  melting-iioint  of  metals  is  raised  by  great 
pressure.  If  the  niotul  still  remaint  in  the  solid  slate 
under  great  temperature  and  great  pressure,  can  we 
not  greatly  increase  the  electromotive  force  which  re- 
»ulL!t  from  the  difference  of  superficial  energy  mani- 
fested at  the  two  junctions? 

It  is  evident  that  our  knowledge  of  clectrlclLy  will 
increase  with  our  knowledge  of  molecular  action,  and 
our  knowledge  of  molecular  action  with  that  w^hich 
we  call  attractive  force.  It  is  somewhat  strange,  that, 
although  we  are  so  curious  in  regard  to  eleclrlcily.we 
seldom  reflect  that  gravitation  is  as  great  a  mystery 
as  electrical  attnict(oi),  AVhat  Is  the  reliitlou  beiwc^ea 
electricity  aud  magnetism  and  gravitation  and  what 
we  call  the  chemical  force  of  attraction  ? 

The  question  of  the  connection  between  electricity 
and  gravitation  dwelt  much  in  Faraday's  thoughts. 
He  failed,  however,  lo  find  the  slightest  relation  be- 
tween gravitation  and  cloctrlcity;  attd  he  Hoses  his 
account  of  his  experiments  with  these  words;  *'  Here 
end  ray  experiments  on  this  subjt^ci  for  the  present, 
but  I  feel  the  conviction  that  there  must  l>e  some 
connection  between  electricity  and  gravitation." 
Was  the  Uireotion  In  which  he  experimented  the  trtie 
direction  to  look  for  a  possible  relation?  and  cannot 
the  refilled  Instruments  aud  methods  of  the  electrical 
iicleuce  of  the  present  aid  its  iu  more  promising  Hues 
of  research?  If  we  could  prove  thiit  whenever  we 
disturb  the  relative  position  of  bodies,  ur  break  up 
the  state  of  aggregation  of  particles,  wo  create  differ^ 
enceof  electrical  potential;  ami,  moreover,  if  we  could 
discover  that  the  work  that  this  electrical  potential 
can  perform,  together  with  the  heat  that  it  developed 
by  the  process,  Is  the  complete  work  that  Is  done  on 
the  fry^tem  against  attractive  force,  or  na  Bo*callcd 
chemical  attractive  force,  —  we  should  grenlly  extond 
our  vision  of  the  relation  of  natural  phenomena. 
And  thus  pursuing  the  line  of  argument  of  his  address, 
Professor  Trowbridge  vt-nturftd  to  slate  an  hypothet- 
ical law  which  it  scemetl  lo  him  is  at  least  pbiu.«ibte: 
That  "whenever  the  force  of  attraction  between 
masses  or  inolecutes  is  modified  in  any  way,  a  differ- 
ence  of  electrical  potential  results."  Is  it  not  reason- 
able to  suppose  that  certain  anomalies  which  we  how 
find  iu  the  determinations  of  specific  heaU  of  compli- 
cated aggregation  of  molecules  are  due  lo  our  failur(« 
to  estimate  tiie  electrical  equivalent  of  tho  movemcntii 
and  interchanges  of  tlie  molecules^'  Let  us  take  the 
case  of  friction  between  two  pieces  of  wood :  is  it  not 
piissihle  that  ihe  fricLion  is  llie  electrical  attraction 
which  re-Hults  from  the  endeavor  to  conned  the  plie- 
nomenon  of  superficial  energ>*  with  electrical  mani- 
festations, tliai  thv  friction  butween  two  surfaces  is 
modified  by  keeping  these  surfaces  at  a  dllTerence 
of  eleclrlcal  potential?  In  Edison's  molophone,  we 
see  this  exemplified  in  a  very  striking  manner. 

Professor  Trowbrltlgo's  own  studies  have  l»cen 
chiefly  in  the  direction  of  thermo-electricity  and  In  the 
subject  of  the  electrical  aspect  of  wltat  wc  call  super- 
ficial energy.  These  experiments  so  far  deepen  the 
belief  that  any  change  iu  the  slate  of  aggregattoa  of 
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particles,  — in  other  words,  any  change  which  results 
in  a  modification  of  attracting  force,  —  wliethergravi- 
tative  or  the  commonly  called  chemical  attracting 
forces,  results  in  an  electrical  potential;  and  con- 
vcrfsely,  that  the  passage  of  electricity  through  any 
medium  produces  a  change  of  aggregation  of  the  mole- 
cules and  atoms.  If  wc  suppose  that  radiant  energy 
is  electro-magnetic,  cannot  we  supp<»se  that  it  is  ab- 
sorbed more  readily  by  some  bodies  tlian  by  otliers, 
or,  iu  other  words,  that  its  energj-  is  transferred,  so 
that  with  the  proper  sense  we  would  perceive  wliat 
might  be  called  electrical  color,  or,  in  other  words, 
have  an  evidence  of  transformations  of  radiant  energy 
other  than  that  which  appeals  to  us  as  light  and 
color:*  We  have  arrived  at  the  point  in  our  study  of 
elertricity  wliore  our  instruments  are  too  coarse  to 
onable  us  to  cxl«*nd  our  invent igatioiis.  Is  not  tlte 
phy^iclst  of  the  future  to  have  instruments  delicate 
enougli  to  measure  the  beat  eciuivalent  of  the  nid  and 
the  yellow  and  the  blue  violet  rays  of  energy?  in- 
struments delicate  enough  to  discover  beats  of  light  as 
we  now  diseover  those  of  sound'.'  The  photographer 
of  to-day  speak*  in  conimon  language  of  liandiea]»- 
ping  molecules  by  mixing  gums  with  his  brnmide  of 
silver,  in  order  that  their  rate  of  vibration  may  be 
affected  by  tlK'  long  wavt?s  of  energy.  Sliall  we  not 
have  the  means  of  obtaining  the  mechanical  equiva- 
lent of  such  handicapped  vibrations?  We  have  ad- 
vanced; but  we  have  not  answered  the  question 
which  lillr'd  tlie  mlml  of  rrunklin.  and  which  tills 
men's  niiniN  to-day:  What  \<  eli-ctricitv.* 


CHEMICAL  AFF/xrrr.^ 

PnoFKSsoit  L.\NGI-KY  first  reviewed  the  history  of 
chemical  theory,  and  callcil  attention  to  the  final  ex- 
tinction of  the  tenn  'affinity'  in  the  chemical  litera- 
ture of  the  present  day. 

Shortly  after  the  ojiening  years  of  the  present  cen- 
tury, tliree  gejieral  methods  were  indicated  for  the 
stuily  of  the  force  of  afiinity.  Instead  of  being  suc- 
cessively taken  up  and  abandoned,  like  all  preceding 
speculations,  they  have  remained  steadily  in  use  dur- 
ing the  eighty  years  whicii  have  intervened,  and  lo-day 
they  are  still  the  most  ]>romising  means  at  our  dis- 
pos»l.  Tliese  three  niethod.>$  may  he  called  tlic  ther- 
mal, the  electrical,  and  the  nielbud  of  time  or  speed. 
It  will  be  convenient  to  eonsidtTcach  (tue  >eiiaratcly. 

The  most  imjiurtant  generalization  to  !»'  drawn 
from  thermo-chemical  idienunien:!  is,  that  tlu!  work  <»f 
chemical  combination,  or  Die  total  energy  involved 
in  any  reaction,  is  very  largely  inlliienced  by  the  sur- 
rounding conditions  of  temperature,  jnvssnre,  and  vtd- 
ume:  and  the  conclusion  Ibeyforce  upon  iis  in  regard 
to  the  nature  of  affinity  is  nn.st  im|)ortant,  namely, 
that  this  force  in  acoomplisliing  work  is  dependent, 
like  all  other  forces,  on  tlie  conditions  exterior  to  the 
reacting  system  whieli  limit  tlie  jiosi^ilde  amount  of 

'  Atietract  of  an  ni1drci>H  to  tlK'  i*eciion  of  c1u'>inip>try  of  Uie 
Ami-ricaii  nheociHtlon  for  Uic  mlv:im'<-ii)c>iit  of  f-<-H-nc«-,  ut  I'liiln. 
iK-lplilu,  ft?ept.  4,  by  I'rof.  -t.  W.  Las(;ley,  of  ilie  I'tilvcrsiry  of 
Mlchlf^an,  Ann  Arljor,  MIi'li.,  vlc<.--pri-sliU-iit  of  tin-  i*t'i;tiori. 


change.  Affinity  is  therefore  at  last  definitely  re- 
moved from  the  category  of  those  mystical  agents,  lo 
often  imagined  by  our  predecessors  in  a  less  critical 
age.  which  had  no  correlation  with  the  general  forces 
of  nature. 

Under  the  title  'dissociation,'  St  Claire  Derllle 
gave  to  the  cliemical  w^orld,  In  1857,  a  new  and  fruit- 
ful method  of  investigating  the  nature  of  compoundi 
by  determining  the  temperature  at  which  bodia 
break  up  or  are  dissociated.  The  laws  developed  bf 
Deville  and  his  successors  In  this  field  show  as,  that, 
after  the  point  is  reached  at  which  decompositioD 
commences,  the  further  breaking  up  is  determined 
by  the  pressure  of  the  evolved  products  of  the  re- 
action, so  that  the  i>ermanence  of  the  body  dependi 
on  tlie  m.agnltude  of  two  variables,  pressnre  and  tem- 
perature, either  of  which  may  be  varied  at  will 
through  a  wide  range. 

The  electrical  method  of  dissecting  chemical  foreei 
has  been  followed  less  actively  than  the  thermal  dim. 
Besides  the  well-known  experimental  contrlinitioiu 
of  Davy.  Becquerel,  and  Faraday,  may  be  mentioned 
Joule's  researches  on  the  heat  absorl)ed  during  elM* 
trolysls,  and  esi>ecial1y  the  work  of  C.  K.  Adler  Wright, 
on  the  *  determination  of  aflinlty  as  eleclromotlTe 
force.*  The  general  outcome  of  these  researches  is, 
that  the  products  of  electrolysis  are  so  numerous,  iitd 
so  varied  by  the  results  of  secondary  actions,  Uiai  it  is 
very  doubtful  whether  the  electromotive  force  nie»»- 
urcd  is  that  due  solely  to  the  union  of  those  atoms 
which  are  indicjited  by  the  principal  equation  of  tbtt 
reaction. 

The  method  of  time  or  si>eed  of  chemical  reactions 
has  a  history  as  old  as  tliat  of  its  two  associates;  but 
the  story  is  nmch  less  eventful,  for  very  little  work 
has  been  (hmc  in  tliis  field.  The  most  notable  work 
has  been  done  by  Gladstone  and  Tribe,  by  Mce^ 
taining  (he  rale  at  which  a  metallic  plate  could  pre- 
cipitate another  metal  from  a  solution. 

To  these  general  methods  for  studying  the  problems 
of  chemical  dynamics,  should  be  added  the  investiga- 
tion of  the  action  of  mass,  by  Gladstone,  in  his  well- 
liuown  coI(»r  work  on  the  sulphocyanide  of  iron:  of 
the  cliemical  ad  ion  of  light,  by  the  late  J.  W.  Draper 
in  this  c<»uiitry.  and  Prof.  II.  E,  Koscoe  in  Englaid, 
as  well  as  Jlecquerel  in  Franco.  —  pioneers  whehave 
since  been  followed  by  a  host  of  students  of  scientific 
photography. 

In  the  review  just  given,  no  attempt  has  bi-fn 
made  to  do  more  tlian  glance  at  the  imi>orlant  con* 
trihutions  to  the  theory  and  methods  of  measuiin? 
affinity.  Mitny  names  have  been  pa'ised  by.  ami 
much  work  has  l^'tMi  necessarily  ignored. 

The  bintory  of  the  various  modifications  and  ail- 
dilions  which  have  been  made  to  the  primitive 
cuncitplion  of  the  nature  of  affinity,  when  briefly 
summarized,  appears  to  be  this:  Hippocrates  held 
that  union  is  caused  by  a  kinship,  either  secret  or 
apparent,  between  different  substances.  Boerhaave 
believed  aifinlty  to  be  a /orcf  which  unites  unlike 
substance^.  Bergman  and  Geoffroy  taught  that  union 
is  caused  by  a  selective  attraction;  and  therefore  they 
called  it  'elective  affinity.*     Wenzel  and  hisaaccess- 
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I  llinl  aSinitj  is  definite  in  action  and 
I  has  lltnltf,  or  proceeils  per  taltnw.  Ber- 
UioUct  contended  that  aftinity  is  nni  iletinitc:  he 
prmrcs  that  U  is  aftt'n  c<Hiln>lliMl  by  tin;  nature  and 
111*  Ri4ft»<^  uf  llie  TKncting  bo«lies.  Ualtoni  Brrzellus, 
Vr'«lU»U»o,  iux'l  otbers  lield,  on  the  contrary,  this 
tore*  lo  be  ilvflnlte,  and  U>  act  j>rr  nnUum :  il  U  a 
pomrwhlch  emanaU'i  from  the  atom.  Davy.  Ara- 
p^r«,  ami  B*!r£'»Ilu8  believed  aftinity  to  be  a  conse- 
tfiMUce  of  eleclrical  action.  Avoga<]ro  in  one  way, 
Brodlc  in  anotberi  show  uit  alBiUty  exerted  by 
leeolcs  as  well  as  atoms.  It  is  a  force  wliicli  binds 
tli«r«  not  only  purlirlHS  of  the  same  substance, 
■2*0  uf  liott'rugeiieous  substance!).  From  the  fact 
111  actual  existence  of  radiclf.a,  and  from  ih(>  phe- 
rna  of  nubstitution,  was  developed  the  notion  of 
'od  llmt,  llierofore,  aflinily  varied  with  the 
>f  the  body  a«  well  as  with  it«  composition. 
tHMtVfjen  the  number  of  atoms  which 
n>i!on  111  replacing  power  Iiuve  led  lo 
I'-e.  wliich,  If  it  has  any  influence 
■y,  shoWA  tli.it  this  property  uf 
ilistiiicL  concept?,  —  one,  it*  jiower 
number  of  atoniH  ;  the  other,  it£ 
.  work  or  evolving  enercj'.  The'*«  two 
\o  be  in  no  way  related  to  each  other. 
I  and  Lothan  Meyer  have  shown,  by  tlie 
h  arc  grouped  under  the  title  'periodic 
iho  prMiHTiics  of  (dements  seem  to  be 
rri>mtUic  fuuctlMtj*  of  the  atomic  weight.  Hence 
KffiniEv  Is  roimected  In  some  way  with  that  same 
if^ity.  wbloh  is  a  I  no  sliown  by  the  dlffcrenlial  ac- 
rk  of  ^ravifatbin  ou  Mie  nl'solute  cliemicat  unit  of 
U^T.  Kinally.  \Viliiami>on.  Kt'knlt^,  and  Miehaelis 
rr  •ut;gc»trd  ttiat  i-ombinntiou  Is  brought  alK>ut 
d  mainiAined  by  incensunt  .'Atomic  interchange; 
■  ■'  ■■  Oinliy  Is  fundamentally  du«  to  some 
'•n. 

nied  »o  simple  ami  natural  a  one 

t>wn  Huecessively  more  complex 

ined;   and  we  are  compelled  lo 

liave  not  brought  the  llieory  of 

1  active  i^-owth.    Chemists  have 

r*  atMl  more  tuntcd  tiioir  attention  to  details,  to 

tUatIng   methods   of   analysis   and   synthesis, 

qnesKkmi  of  the  constitution  of  salt^.  to  dlscu.*- 

aHoui  graphic  and  strucLural  formulae^  and  to 

Uiaa^s  abiiut  the  numl>L'r  and  iirnin^cment  of 

Inir  Uu'V  have  not,  until  (pille 

attempts  lo  mea5ure  tlie 

i'ln^.     AVhy?    The  answer 

in  two  reasons.    First,  tiic  word 

'!'".     We  see  bow  enormously 

.1  of  chemical  action  have 

-r    all   faith   in   hypotheses 

■tl  by  tlie  mere  force  of  meta> 

".    Seo<ind,  there  is  a  m-ire  im- 

\;  f rotii  what  ha?*  hiiherlo  been 

of  ourscleno*.    Chemistry  alone 

l|i#  piiyaicai  sciences  lias  offered  no  foothold  to 

IhemMlcs;   aiul  yet   all   her  iransformationa  are 

Bcned   b^*   thv  uumbri>  whlcli   we  call    'atomic 

ta.'  ^  What  is  It  which  causes  cbemislry,  so  pre- 
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eminently  the  analytic  science  of  material  things,  to 
be  the  only  one  which  does  not  invite  the  aid  of 
niathemalicsl*  ll  is  because  three  fundamental  con- 
ceptions underlie  physict.  while  only  two  serve  ibe 
neeiis  of  tlie  chemist.  If  a  term  so  much  used  just 
now  by  transcendental  geometers  may  be  borrowed, 
one  would  say  that  physics  Is  a  science  of  three 
dimensions,  while  chemistry  is  a  science  of  two  dl- 
roensions.  In  the  first,  nearly  every  transformation 
Is  followed  by  its  equation  of  cncnO';  and  this  In- 
volves the  concepts  space,  mass,  limL':  while.  In  the 
second,  an  onl i n arj-  chemical  equation  gl ves  us 
the  changes  of  matter  in  terms  of  apace  and  moss 
only;  that  is  to  say,  in  units  of  atomic  weight  and 
atomic  volume. 

Think  for  a  moment  what  physics  would  be  lo-day 
without  those  ^rand  generaliiations,  Newb^n's  theory 
of  gravitation,  Youu.iz's  uudulafory  theory  of  light, 
the  dynamic  theory  of  heat,  the  kinetic  theory  of 
Kases,  the  conservation  of  energy,  and  Ohm's  law  in 
electricity.  Every  one  of  these,  except  the  last,  is  a 
dynamic  bypuihcai^,  and  involves  velocity  —  that  is, 
time — as  one  of  its  essential  partis.  In  comparison 
with  the  al>f>ve,  all  ordinary  cheuilciil  work  may  be 
tenned  the  registration  of  successive  static  tilMes  of 
matter.  The  analyst  pulls  to  pieces,  the  synthetic 
chemist  builds  up;  each  records  his  work  as  so  many 
atoms  Iran 'iffrred  from  one  condition  to  auotlnT,  and 
he  Is  satistih-d  to  exhibit  the  body  produced  quietly 
restlniT  in  the  bottom  of  a  beaker,  motionless,  st4tllc. 
The  electrolytic  cell  tella  ns  the  stress  of  chemisra 
for  spt'clfied  conditions  as  electromotive  force;  the 
splendid  work  done  in  thermo-chemlsiry  enaliles  us 
to  know  the  whole  enerio'  involved  wlien  A  unites 
with  B,  or  when  A  B  goes  through  any  transforma- 
tion however  intricate,  but  it  doe?  not  inform  us  of 
the  dynamic  equation  whicli  accompanies  them,  and 
which  sliould  account  for  the  interval  between  the 
static  stales. 

Whenever  we  lookoutsideof  chemlfttr).  we  find  that 
the  lines  of  the  ^reat  theories  along  which  progress  is 
making  are  those  of  dynamic  hypothesett.  If  we  go 
to  our  blologic.ll  brethren,  we  see  them  too  moving 
with  the  current;  the  geologist  studies  upheavals, 
denudation,  rate  of  8ub?iidence,  glacial  action,  and  all 
khids  of  changes,  in  reference  to  their  velocity ;  the 
physiologist  Is  actively  a»gi8tering  the  tltue  element 
in  vital  phenouiena,  through  the  rate  of  nervous 
transmission,  the  rate  of  miLscuIar  contraction,  the 
duration  of  opUcal  and  auditory  impressions,  etc.; 
even  the  sociologist  is  begiuning  to  hint  at.  velocities, 
as,  indeed,  wc  should  expect  In  a  dtudcnt  of  revolu- 
tions; aud  we  cannot  Ignore  the  fact  that  all  the 
great  living  theories  of  the  pre«eut  contain  the  time 
element  as  an  essHutial  pai't.  The  sjieaker  could  but 
think  the  rtM-son  that  chemistry  ha*  evolved  no  graat 
dynamical  theory,  that  the  wonl  'affinity'  has  disap- 
peared from  uur  book*,  and  that  we  go  on  accumulat- 
ing facts  In  all  directions  but  one.  and  fail  (o  draw 
any  large  generalization  which  sh  ill  Include  them 
all,  is  just  because  we  have  made  «j  little  use  of  the 
fundamental  concept,  time.  To  expect  to  draw  a 
theory  of  chemical   phonomeDa  from   the   study  of 
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electrical  Uocompositions  and  of  thormochoiniral 
(lata,  or  from  even  million.'^  of  the  ciistoniary  static 
chemicalfqtiations,  would  belikt*  hoping'  to  Ii^arn  thf 
nature  of  gravitation  by  laboriously  wcighiiij:  every 
moving  object  on  the  earth's  surface,  and  recording 
tlie  foot-pounds  of  energy  given  out  when  it  ftdl. 
The  simplest  quantitative  measure  of  gravity  is,  us 
every  one  knows,  to  determine  it  as  the  accideration 
of  a  velocity:  wlieu  vro.  know  the  value  of  (j,  we  are 
forever  relieved,  in  the  problem  of  falling  bodies, 
from  the  necessity  uf  weighing  heterogeneous  <)bjects 
at  the  earth's  snrfaci*,  fur  llit^y  will  all  exprrieiiee  the 
same  acceleration.  May  theru  not  be  something  like 
this  grand  simplification  to  be  discovered  for  cliemi- 
cal  changes  also? 

The  study  at  the  ^peed  of  reaction  has  but  just 
begun.  It  is  a  line  of  work  surrounded  with  unusual 
difticulties,  but  it  contains  a  rich  stor<*  of  promise. 
All  other  means  for  measuring  the  energies  of  ehem- 
Ism  seem  to  have  been  tried  except  this:  is  it  not, 
tlierefore,  an  encouraging  fact,  tliat  to  the  chemists 
of  tlie  nineteenth  century  is  left  for  exploration  the 
great  fruitful  field  of  the  true  dynamics  of  tlie  atom, 
tlie  discovery  of  a  time  rate  for  the  attractions  due 
to  affinity'.' 


THE    MISSIOX  OF  .SC//iiV6^£.' 

AiTKH  llianking  the  section  for  the  lionor  con- 
ferred uiH>n  him  by  electing  him  their  chairman,  and 
referring  to  the  success  of  the  meeting  (tf  the  British 
assi>ciath>n  at.  Montreal,  Professor  Thurston  an- 
mmneed  as  the  subject  i>(  his  address.  *Tho  mission 
of  science.'  He  ^poke  of  his  address,  as  vice-i>resiilent 
at  t^[.  Louis  in  hS'S,  on  the  philoso])hic  method  of 
the  advancement  of  seienee,  in  which  he  had  called 
attention  to  the  need  of  sj>ecialists,  amply  supplied 
with  the  proi»er  means,  to  *lo  the  work  of  observing, 
Cf)llecting,  and  co-ordinating  (lie  ivsults  of  observa- 
thm.  As  an  all-important  factor  in  this  the  modern 
system  of  scientific  investigation,  lie  had  spoken  of 
the  men  who  have  given,  and  who  are  still  generously 
and  liberally  giving,  material  assistance  by  their  spleit- 
did  contributions  to  tlie  scientific  departments  of  our 
colleges  and  of  our  technical  selux>ls. 

It  may  well  be  asked,  What  is  the  use,  and  what  is 
tlie  object,  of  systematically  gathering  knowledge, 
and  of  constructhig  agreat,  an  elaborate  system,  hav- 
ing the  promotion  of  science  as  Its  sole  end  and  aim? 
What  is  THE  Missios  OF  sciEXCK?  The  great  fact 
that  material  prosiH»rity  is  the  fruit  of  science,  and 
that  other  f^rcat  truth,  that,  as  mankind  Is  given  op- 
portunity for  meditation  and  for  culture,  the  higher 
attribuU^s  of  I^uman  character  arc  given  development, 
are  the  best  inJtcations  of  the  nature  of  the  real  mis- 
sion of  science, ^nd  of  the  correctness  of  the  conclu- 
sion that  the  nwe  and  the  aim  of  scientific  inquiry 

^  Abatimct  of  wn  aditreM  to  the  section  of  mcchwilcal  eclcnco 
of  the  American  uaocilAtlon  for  the  advaDceraeDt  of  eoteDee  at 
Ffailadelpfala,  BepL  4,  b^^f.  R-  B.  Thcbstox  of  aceveiu  iJwU- 
tst*,  Hobokwi,  N.J.,  Tlee^resldeiit  of  the  aeetloa. 


are  to  be  sought  in  the  region  beyond  and  above  the 
material  world  to  which  those  studies  are  confined. 

It  being  granted  that  the  mission  of  science  is  the 
amelioration  of  man's  condition,  it  becomes  of  impor- 
tance til  consider  the  way  in  which  our  knowledge  is 
increased.  While  the  scientific  method  of  advancc- 
m<Mit  of  science  is  evidently  that  which  will  yield  the 
greatest  ret  urns,  it  is  not  the  fact  that  we  are  indebted 
to  such  ])liilosophic  methods  for  the  production  of  the 
modern  sciences.  The  inventor  of  gunpowder  lived 
before  Lavoisier;  the  mariner's  compass  pointed  the 
seaman  to  the  pole  iK'fore  magnetism  took  fonn  as  a 
science;  the  steam-engine  was  invented  and  set  at 
work,  substantially  in  all  essential  details  as  we  know 
it  to-day,  before  a  science  of  therm o-dyn amies  was 
dreamed  of. 

But  all  this  is  of  the  past.  Science  has  attained  a 
development,  a  stature,  and  a  power,  that  give  her 
the  ability  to  assume  herpbice  in  the  great  scheme  of 
civilixatiou.  Hereafter  she  will  direct  and  will  lead. 
The  blind,  scheming  ways  of  the  older  inventor  will 
give  place  to  the  exact  determination,  hy  scientific 
methods,  of  tlie  most  direct  and  most  efficient  way 
of  reaching  a  defined  end,  —  methods  now  daily 
practised  by  the  engineer  in  designing  bis  ma- 
chinery. 

It  is  only  in  moilern  times,  and  since  the  old  spirit 
of  contempt  for  art,  and  of  reverence  for  the  non- 
utilitarian  element  in  science,  has  become  nearly  ex- 
tinguisheil.  and  since  our  systems  of  education  have 
begun  to  include  the  study  of  i>hysical  science,  that 
we  have  had  wliat  is  |)roperly  called  a  division  of 
'applied  science.*  In  the  days  of  classical  learning, 
science  was  only  valued  as  it  developed  a  system  of 
purely  intellectual  gymnastics.  Archimedes  was 
tlie  most  perfect  prototype,  in  those  days,  of  the 
modern  physicist  and  mechanician,  of  the  scientific 
man  and  engineer;  yet  he,  and  all  his  contempora- 
ries, esteemed  his  discovery  of  the  relation  between 
the  volumes  of  the  cylinder  and  the  sphere  more 
highly  than  that  of  the  method  of  determining  the 
specific  gravity  of  a  solid,  or  the  composition  of  an 
alloy,  and  deemed  the  quadrature  of  the  parabola  a 
greater  achievement  than  the  theory  of  the  lever 
which  might  *move  the  world.*  llis  enumeration  of 
tlie  sands  of  the  seashore  was  looked  upon  as  a 
nobler  accomplishment  than  the  invention  of  the 
catapult,  or  of  the  pump,  which,  twenty-one  centu- 
ries after  his  death,  still  bears  his  name. 

No  system  of  applied  science  could  exist  among 
people  who  had  no  conception  of  the  true  mission  of 
science;  and  it  was  not  until  many  centuries  had 
passed,  that  mankind  reached  such  a  position,  in  their 
slow  progress  toward  a  real  civilization,  that  it  l»ecame 
possible  to  effect  that  union  of  science  and  the  arts 
which  is  the  distinguishing  characteristic  of  th»i  age 
in  which  we  live. 

In  illustration  of  the  gradual  evolution  .Ind  growth 
of  correct  theory,  and  of  this  slow  development  of 
rational  views,  of  the  methods  of  scientific  deduction, 
and  of  the  invariably  tardy  progress  from  a  beginning 
distinguished  by  defective  knowledge  and  inaccurate 
logic,  in  the  presence  of  what  are  later  seen  to  be 
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plainly  visible  facts,  and  of  wliaL  ultimately  seem 
obvious  principles,  observe  the  rise  and  progress  of 
our  hanlly  yet  completed  theory  of  that  greatest  of 
human  inveiitionH,  the  steam-engine. 

Studying  tlie  history  of  the  development  of  this 
theory,  it  cannot  fall  to  l^ecotue  strilcingly  evident 
that,  throughout,  experimental  knowledge  and  practi- 
cal construction  have  been  constantly  in  advance  of 
rhe  theory:  and  that  the  science  of  the  conversion  of 
heai-iMicrgy  into  mechanical  power  has,  in  all  stages 
of  this  progress,  come  in  simply  to  confinn  general 
conclusions,  previously  reached  by  deduction  from 
experience  and  obstervation,  to  give  the  reasons  for 
well-asccrtained  facts  and  plienoniena,  and  often 
—  not  always  promptly  or  exactly  —  to  define  tlie 
line  of  impruvement.  and  the  limitations  of  sucli 
ailvunec. 

The  theory  itself  l>egan  by  tlie  currelatlon  of  the 
facts  determiiie<l  t>y  the  experiments  of  Rumford  an<l 
Davy  at  the  beginning  of  tlu^  century,  tliose  an- 
nounced by  Joule  and  Thomson  many  years  Iat<;r, 
and  the  ia\\>  developed  by  (;lausius,  Kankhte,  and 
Tiiomsoii,  at  the  middle  of  the  century.  But  Watt 
liatl  discovere*!.  a  hundretl  year.-*  aso,  tlie  facts  which 
li:ive  since  betMi  found  to  >i't  limits  to  tiie  olhcioney  of 
tilt:  engine.  Smeaton,  in  many  resiwots  the  greatest 
tnechanical  engineer  of  his  time,  made  jiractieally 
u>«ful  application  of  the  knowledge  so  acquireil,  and 
i;n<*cavored  to  secure  immunity  from  tliese  wastes  by 
thumuzhly  philosophical  metliods.  Clarke,  a  gener- 
ation ajso,  sliowed  how  the  losses  first  detected  by 
Watt  nvi  a  definite  limit,  under  the  oondilions  of 
familiar  practice,  to  the  gain  to  be  secured  by  tlie  ex- 
pansion c»f  steam:  and  CotterilJ,  witliin  a  few  years. 
lias  shown,  by  biMutiful  metbods  of  treatment,  their 
magnitude,  and  Itoiv  those  wastes  take  place.  Ilirn 
■iiid  Ltdouire,  in  France,  have  siinilarly  thrown  light 
upon  the  phenomena  of  'cyllntler  condensation,"  and 
IX'  Freiuinvillv  has  suggested  the  method  of  remedy. 
Vet  it  is  only  now  that  we  are  beginning  to  see  that 
the  philosopliy  of  heat-engines  is  not  simply  a  thermo- 
dynamic theory,  ami  tiuit  it  involves  problems  in 
iihysics,  and  a  study  of  the  methods  of  c<mduction  and 
transfer  of  tieat.  without  doing  work  from  point  to 
point  in  the  engine.  We  are  only  now  learning  how 
to  apply  the  knowledge  gained  by  Isherwood  twenty 
rears  ago,  and  by  Ilirn  and  by  Clarke  still  earlier,  in 
^'Iving  the  problem  of  maximum  efficiency  of  the 
9team-«ugino.  We  have  only  now  discovered  that 
the  'curve  of  efficiency,'  as  Prof.  Thurston  has  called 
it.  i*  not  llie  curve  of  mean  pressure  for  'adiahatic* 
•fXiKiusion,  as  Hankine  called  it;  for  *isentrn])ie'  ex- 
pansion, as  Clausins  would  call  it;  but  that  it  is  a 
curve  of  very  different  form  and  location,  and  that 
it  is  variable  with  every  pliysicul  condition  affecting 
the  working  of  the  exiianding  fluid  in  the  engine. 
\W  have  only  now  learned  that  ever>•hea^enginc  has 
a  certain  *  ratio  of  expansion  for  maximum  efUeien- 
cy,'  which  marks  the  limit  to  gain  in  economy  by  ex- 
pansion; which  limit  is  fixed  for  each  engine  liy  the 
nature  of  the  expansion,  and  the  method  and  extent 
of  waste*  of  heat.  Ali  the  facts  of  this  ciise  were  ap- 
parently as  obvious,  as  easily  detected  and  weighed  in 


their  inflnence  upon  the  theory  of  heat-engines,  years 
ago  as  to-day.  Even  the  latest  phase  of  the  current 
discussion  of  efficiencies  of  heat-engines,  that  relat- 
ing to  their  commercial  efficiency,  would  seem  to  have 
been  as  ready  for  development  a  generation  ago,  when 
first  noted  by  Kankine,  as  to-ilay;  yet  what  is  now 
known  as  a  simple  ami  easily  formulated  theory  has 
been  several  decades  in  growing  into  shape,  notwith- 
standing that  all  the  needed  facts  were  known,  or 
readily  determinable,  at  iho  very  beginning  of  the 
period  marked  by  its  evolution.  It  is  only  within  a 
year  or  two  that  it  has  l>ecome  possible  to  say  that 
the  theory  of  the  steam-engine,  as  a  case  in  applied 
mechanies,  has  become  so  complete  that  the  engineer 
can  safely  re.*t  ui>on  it  in  the  preparation  of  his  de- 
signs, and  in  liis  calculations  of  power,  economy,  and 
comnuMcial  efficiency. 

Professor  Tiiurston  then  referred  to  the  knowledge 
now  being  collected  as  to  the  strength,  elasticity,  .and 
Enduring  capacity  of  the  materials  used  in  eom^truc- 
tion.  Hut  the  slow  progress  of  scientific  development 
in  matters  relating  to  common  practice  in  the  useful 
arts  is  hardly  less  rom:irkable  than  the  difficulty  with 
which  scientific  prineiples,  even  when  well  estab- 
lished and  well  known  among  scientiiie  and  educated 
men,  sink  down  into  the  minds  of  tlie  masses.  Per- 
haps no  principle  in  the  whole  range  of  physical 
science  is  better  established  and  more  generally 
recognized  than  tliat  wliich  asserts  the  maximum 
efficiency  of  fluid  in  heat-engines  to  be  a  function 
simply  of  the  temperatures  of  reception  and  rejec- 
tion of  heat,  and  to  be  absolutely  independent  of  the 
nature  of  the  working-fluid. 

This  was  shown  by  <'arnot  sixty  years  ago,  and 
lias  been  considered  one  of  the  fundamental  princi- 
ples of  thcrnio-dyiiamics  from  that  time  to  this. 
Nevertheless,  so  rarely  is  it  comprehended  by  me- 
chanics, anti  so  difficult  is  it  for  the  average  mind 
to  accept  tills  truth,  that  the  most  magnificent 
fallacies  of  the  time  arc  baseti  ujion  assumptions 
in  direct  eontraiiictiou  of  it.  The  various  new 
•motors'  recently  brought  before  the  public  with 
the  claim  of  more  than  po>sible  perfection  have 
taken  hundreds  of  thousands  of  dollars,  within 
the  past  two  or  tliree  years,  from  the  pockets  of 
credulous  and  greedy  victim.s.  It  is  nut  sufficient 
to  declare  the  principle:  tlie  comparison  of  f»team 
with  ether,  ami  of  air  or  gas  with  earbon-disulphide 
or  chloroform,  must  he  niaile  directly,  and  the  results 
presented  in  exact  figures,  before  the  unfortunate 
investor,  wliose  rapaciousness  is  too  often  such  as  to 
cause  hiui  to  give  ear  to  the  swindler  mther  than 
to  the  wcll-infnrmed  and  disinterested  professionat 
to  whom  he  would  ordinarily  at  once  go  for  advice, 
can  be  induced  to  withdraw  from  the  dangerous  but 
seductive  scheiuc.  It  is  true  that  the  principle  does 
not  as  exactly  apply  to  a  comparison  of  efficiencies  of 
machine,  and  that  the  vender  of  new  motors  usually 
seizes  upon  this  i)i>int  as  his  vantaue-ground;  but  a 
careful  comparison  of  tlie  several  fluids,  both  as  to 
efficiency  of  fluid  and  efficiency  of  machine,  through- 
out the  whole  range  of  tempenitures  and  |)re88ures 
found  practicable  in  application,  sucii  as  has  recentiv 
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been  made  under  Prof.  Thurston's  direction,  shows 
that  the  final  deduction  is  substantially  the  same  for 
all  the  usually  attainable  conditions  of  practice,  and 
further,  that,  of  all  the  available  fluids,  steam  is 
fortunately  the  best 

That  the  results  of  scientific  investigation  may  be 
the  more  readily  appreciated,  it  Is  necessary  that  the 
study  of  physical  science  should  bo  more  thorough 
in  our  schools.  The  stereotyped  argument  for  the 
retention  of  the  old  system  of  education  to  the  ex- 
clusion of  the  new,  was,  and  is  to-day,  the  assertion 
that  the  old  system  strengthened  the  intellect  and 
broadened  the  views  of  the  student,  while  the  new 
subjects  are  mereiy  useful ;  but  the  wisdom  and  the 
expediency  of  a  modification  of  old  ways,  in  this  re- 
spect, is  now  rapidly  l>ecoming  acknowledged,  and 
the  new  education  may  be  considered  as  fairly  and 
safely  introduced.  Science  will  never,  we  may  be 
sure,  displace  entirely  the  older  departments  of 
education:  but  science  will  tienceforth  take  a  place 
beside  them  as  no  less  valuable  for  mental  disci- 
pline. 

With  science  recognized  as  a  R'Spectable  companion 
of  the  dead  languages,  we  shall  have  better  trained 
students,  —  students  who  will  be  better  able  to  load 
in  the  industries,  .and  so  aid  material  i>rospcrity.  As 
it  is  the  duty  of  government  to  so  regulate  affaii*s  that 
each  man  may  have  the  power  of  improving  his  con- 
dition to  the  utmost,  so  will  it  be  the  duty  of  science 
to  poiiil  out  to  government  how  it  may  direct  its 
regulations  to  the  gn;atest  advantage  of  the  individ- 
ual. Men  of  science,  each  in  his  own  department,  are 
the  natural  advisers  of  the  Iegi><lator.  Citizens  and 
legislators  are  both  entitled  to  claim  this  aid  from 
those  who  have  ma^le  tho  sciences  of  the  several  arts 
their  special  study,  and  from  those  who  have  devoted 
their  lives  to  the  study  of  the  sciences  of  government, 
of  social  economy,  and  of  ethics. 

Of  all  the  many  tields  in  which  the  men  of  science 
of  our  day  are  working,  that  which  most  nearly  con- 
cerns us,  and  that  which  is  of  most  essential  impor- 
tance to  the  i»eople  of  our  time,  Is  that  department 
of  applied  science  which  is  most  closely  related  to 
the  industries  of  the  world,  —  mechanie"*.  The  de- 
velopnumt  of  new  industries  l>econies  as  much  a  part 
of  the  work  of  science  in  thn  future  as  is  the  improve- 
ment of  those  now  existing.  The  new  iniluslries 
musr  evidently  be  mainly  skilled  industries,  nud  must 
afford  employment  to  the  more  intelligent  and  more 
fi]\ely  endowed  of  those  to  whom  our  modern  systems 
of  education  are  offering  their  best  gifts.  The  enor- 
mous advancement  of  the  intellectual  side  of  life 
nuist  inevitably,  it  would  seem,  result  in  the  pro- 
duction of  a  race  of  men  peculiarly  adapted  to  such 
environment  as  science  is  rapidly  producing.  Thus 
aceimiplishing,  under  the  guidance  of  scienee,  such 
tasks  as  lie  before  him  to  aceomplish,  the  'com- 
ing man.*  with  h\s  greater  frontal  development,  his 
increased  mental  and  nerve  power,  his  growing  en- 
durance and  probably  lengthening  life,  will  l>e  the 
greatest  of  the  i>roducts  of  this  scientific  develop- 
ment, and  the  noblest  of  all  these  w<mderful 
wrtrks. 


THE    CRYSTALLINE    ROCKS    OF   THE 
NORTH-WEST.^ 

Un'til  very  recently,  It  has  been  the  practice  of 
geologists,  almost  without  exception,  to  refer  eren 
crystalline  rock  In  the  north-west  either  to  the 
Hiu*onlan  or  to  the  Laurentian.  Bat  when,  on  mon 
careful  examination,  it  is  found  that  this  nomencla- 
ture Is  imperfect,  we  are  thrown  into  much  difficaltr 
and  doubt.  In  order  that  some  of  the  difficulties  of 
the  situation  may  be  made  clear,  Professor  WincheU 
proposed  to  review  coucisely  the  broad  stratigrapbic 
distinctions  of  the  crystalline  rocks  that  hare  latelf 
been  studied  in  Michigan,  Wisconsin,  and  MlniiesotL 

Omitting  the  igneous  rocks,  which  tn  the  form  of 
dikes  cut  through  tlie  shales  and  sandstones  of  the 
cupriferous  formation,  and   are   interbedded  vith 
them  In  the  form  of  overflows,  we  may  condielf 
arrange  the  crystalline  rocks,  disregarding  minor  dif- 
ferences and  collating  only  the  broad  strattgraphle 
distinctions,  in  the  following  manner,  in  descending 
order:     1^.   Granite   and    gneiss  with    gabbro;  its 
thickness  is  unknown,  but  certainly  reaches  several 
hundred  feet,     2°.  Mica  schist:   maximum  thick- 
ness,   five   thousand  feet.     8^.   Carbonaceous  and 
arenaceous  black  slates,   and    block    mica   schisti; 
thickness,  twenty-six  hundred  feet.    4*^.  Hydro-mica 
and  magnesian  schists;  maximum  thickness,  fortj- 
four   hundred    and    fifty  feet.     5°.   Quartzite  and 
marble;    normal    tliickness,   from  four  hundred  to 
a  thousand  feet.    6**.  Granite  and  syenite  witb  horn- 
blendic  schists:  thickness  unknown,  but  very  great. 

These  six  great  groups  compose,  so  far  as  can  be 
stated  now.  the  crystalline  rocks  of  the  north-weit. 
Their  geographic  relations  to  the  non-crystalline  rocto, 
if  not  their  St  ratigraphic,  have  been  so  well  ascertained 
that  it  can  be  stated  confidently  that  they  are  ill 
older  than  the  cupriferous  series  of  Lake  Superior, 
and  hence  do  not  consist  of,  nor  include,  meta- 
morphosed sediments  of  Silurian,  or  any  other  age. 
The  tei-m  '  .Silurian '  here  is  understood  to  cover  noth- 
ing below  the  base  of  the  Trenton. 

Examining  these  groups  more  closely,  we  find: 
1°.  We  have,  beneath  the  red  tilted  shales  and  sand- 
stones, a  great  granite  and  gabbro  group.    The  pab- 
bro  is  certainly  eruptive,  but  the  a:4sociated  granito 
and  gneiss  are  probably  inetamorphic.     The  gabbro 
does  not  always  appear  where  the  granite  is  present; 
but  in  otlier  i>laces  these  rocks  are  intricately  mingled, 
although  the  gabbro  can  be  considered  in  general  u 
the  underlying  formation.     2°.  Below  this  granite 
and  gabbro  group  is  a  series  of  strata  that  may  \te 
designated  by  the  general  term  *  mica  schist  group.' 
This  division  is  penetrated  l>y  veins  and  masses  of 
red  biotite-gr.inite,  which  appear  to  be  intrusive  in 
somewhat  the  same  manner  as  the  red  granite  in  the 
gabbro.    These  granite  veins  penetrate  only  through 
the  overlying  gabbro  and  this  underlying  mica  schist. 

'  Abstract  of  nn  a<ldrcai>  to  the  flection  of  ftcology  and  (rt. 
ograpbf  of  tho  American  Msuclatton  fur  the  ad^'ancemcnt  of 
science  nt  riiila<lt>li>lila,  iSept.  4,  by  I'rof.  X .  II.  Winxhell  of  the 
University  of  Minnesota,  Mlnn<«polit,  Mlun.,  Wcc-prmidvnt  of 
the  section. 
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Tb«?r  an*  wanting  or  comparatively  rare  tbrougboui 
M-  'he  crysullluy  rooks.    3^.  The  next  lower 

g-  <  '   u  luighl  be  styleU  the  'black  mica  etlat« 

gxxiu^i.'  TtiU  group  coutains  roucli  carbon,  causing 
it  iJi  talc*?  the  form  of  graphitic  schists,  in  which  the 
cir  "Umes  amounts  to  over  forty  f»er  cent. 

Tt  ■  :<  are  frequently  quartzosc  and  also  fer- 

rupn-j-is.  Associated  with  these  black  mica  slates, 
whirh  often  apiioar  also  as  dark  clay-slate?,  arc  actin- 
o"  ;       - :  the  whutc  being,  in  some  placed,  intcr- 

t:  ih   diorite.      4^.    Underneath   this   is  a 

tfrr  "hick  series  of  obscure  hydrn-micaceon*  and 
prrmUh  ma^esian  schistj),  in  which,  alon";  with 
grr  '  Ke  and  clay  slates,  occur  the  most  im- 

p-  sits  of  hematitic  iron-ore.    This  division 

of  III"  iT}*iaiIiiie  rock*  has  numerous  heavy  beds  of 
dlorlte.  5^.  Uelow  this  series  of  soft  schists  \s  the 
?f'  '  I'/lte  and  marble  group.  The  marble  lies 
a)  juartzile,  and   in  the  Menominee  regiou 

ha."  .1  minimum  thickness  of  at  least  a  thousand  fi*el. 
This  is  a  most  persistent  and  well-marked  horizon. 
r  -  — '  ".  Minnesota,  the  great  state-conglomerate 
Munde  Lake,  tvlth  n  thickness  exceed- 
Ui^  Ml.  iiioiiiiand  feel,  seem*  to  represent  the  lower 
pOffttoD  nf  tbr  grejit  qu.irtzile  of  tJiis  group,  and  to 
\)f  "  -  -^  ■■  ivrtknl  of  the  lower  alale-coiiglomerate  of 
II  i    Huritniaii '  in  Canada, 

*  .-..  u..  <lif&cultlesof  the  situation  arise  when  we 
nut  aHoat  to  find  names  for  these  parts.  What  are 
llio  eastern  representatives  of  these  wesiera  groups, 
4Ci«l  by  what  dedications  shall  they  be  known? 
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■"'-.  at  the  outset,  with  the  question,  Is  there 
;    such  as  claimed  by  Emmons,  —  the  Ta- 
tbis  geolugisL*(  are  yet  divided.    Having 
liject  very  careful  consideratiou.  Professor 
ts  ready  to  state  his  very  positive  couvic- 
'-.  Emmont  was  eisentially  right,  and  that 
H-:  group  will   have   to  be   recognized  by 
fBDlggiBtt.  anil  adopted  in  the  literature  of  Aiuerloau 

Ir.  tli.  f.r*,t  prti.^enlatiun  of  the  Taconic  system.  Dr. 
Kkcu'  i.s  •-\t4.'nded  it  geugmphlcally  too  far  east,  and 
B  ■  !y  chose  a  name  for  It  which  is  appropri- 

»'  :i  part  of  that  easlwanl  extcnj^ion.     Dr. 

tar.:.  I  '  -  claim,  however,  In  all  its  essential  points, 
t.u  .  :  irjicl.  This  consists  in  the  exi«tence  of  a 
ritury  deposits,  largely  metaniorphic, 
•  '  .i.»m  stindstone,  and  separating  the 
f^iAtUm  from  tlie  crystalline  rocks  known  as  'pri- 
mary '  1(1  ajx  orderly  chronological  scheme.  It  is  not 
QcuE»«r7  tt>  refer  to  the  controversies  that  arose  from 
It.-  rTTTtinn  Mf  the  Imngihury  l^ueliec  uroup,  nor  to 
f!  <'d  U-rms  the  attempt  to  bury 

■  bee  coffin. 

ii»  why  the  current  literature 
•;  almost  silent  respecting  the 
t  ^,  and  why  the  Taconic  is  not 

i.'  gnizvd  geological  formations. 

I:  -iiiig  to  do  wiih  these  at  this  time. 

Y  V  to  say,  that  it  seems  necessary  to 

>  Dr.  Emmohft  insisted  on  a  great 

(:  ifcionging  to  the  age  of  the  lower 

Caiubi^Au,  lyiii^   below  the  Potsdam   sand-rock  in 


New  York,  he  had  some  foundation  more  substanUal 
than  imagination  or  mere  hypothesis. 

If  we  examine  the  descriplious  given  by  Dr.  Em- 
mons of  his  Taconic  system,  we  shall  And  that  he 
makes  the  following  broad  stratlgraphic  distinctions: 
l'^.  His  highest  member  is  what  he  designates  *  black 
slate/  which  he  declares.  In  some  cases  plunges  ajv 
parently  beneath  the  *  ancient  gneiss,'  and  contains  a 
considerable  amount  of  carbonaceous  matter.  2°. 
Under  the  black  slate  his  next  grand  distinction  was 
the  so-called  Taconic  slate,  which  he  described  as 
argillaceous,  siliceous,  and  '  talcose; '  thickness  about 
two  thousjind  feet.  3*^.  Below  the  great  maps  of  soft 
schists,  he  described  a  mass  of  five  hundred  feet  of 
limestone,  designated  'Stockbridge  Hmestoiic,'  which 
graduates  downward  into  'talei^e'  or  ni.tgnesian 
sandstones  and  slate« ;  the  whole  having  a  thickness 
of  about  seventeen  liundred  feet.  4".  Under  this 
limestone  is  his  'granular  quartz"  rock,  more  or  le^s 
interslratitied  with  slates,  aud  becoming,  in  some 
places,  an  immeuse  conglomerate  with  a  'chluritic 
paste.'  5^.  The  'ancient  gneiss,' on  which  the  Ta- 
conic system  was  said  to  lie  uuconfonnahly. 

Now.  it  requires  but  a  glance  to  perceive  how  clearly 
this  order  coincides  with  that  which  has  been  inde- 
petidently  and  laboriously  worked  out  in  the  north- 
west. We  have  In  both  instances  a  'black  slate,*  and 
below  this  in  both  cases  is  an  immense  series  of  soft 
hydro-mica  and  mognesian  schists.  These,  agnin.  are 
followed  by  crystftlline  limestone,  or  marble,  which 
changes  downwards  to  »Iatc,  and  a  hard  sand-rock. 
Below  this  is  the  great  bed  of  quartzitc;  which  is,  at 
the  base,  eoarsely  conglomeritic  with  masses  of  rock 
from  the  great  underlying  series  of  gneiSii. 

We  are  now,  however,  confronted  with  another  dif- 
ficulty. The  geologists  of  Michigan  .iiid  Wisconsin 
have  set  aside  Dr.  Kmmons's  IdeutiBcatlou  of  the 
Menominee  rocks  with  the  Taconic,  in  lS4fl.  and  have 
called  them  Huroniau.  It  becomes  necessary,  there- 
fore, to  ascertain  of  what  the  liurouiau  system  con- 
sists. 

The  18,000  feet  of  the  Huronlan  system  on  the 
shores  of  Lake  Huron  include  t*oo  feet  of  limestone, 
a,iXX)  feet  of  'chlorltlc  and  epidotic  slates,*  and  15,100 
feet  of  quartzite  and  conglomerate.  Perhaps  5,l>00 
feet  of  this  thickness  may  be  Ci»nsidere<I  intruslnl. 
This  will  leave  12,000  feet,  at  least,  for  the  aggregate 
thickness  of  quartzite  aud  conglomerate,  being 
nearly  double  that  observed  in  the  some  horizoa  in 
northern  Minnesota.  It  is  plain  to  se>e,  that,  If  there 
be  any  parallelism  between  these  beds  and  the  various 
groups  made  out  in  the  north-west,  the  whole  of 
these  strata  must  be  made  the  e<|uiva]eut  of  group  6, 
or  thequartzite  and  marble  group. 

There  is,  therefore,  a  eonllict  between  the  Taconic 
aud  the  Hurouian,  both  in  respect  to  the  horizon 
which  ihey  are  intended  to  cover,  and  in  the  iiori- 
zon  of  rocks  which  they  actually  ivinipnss.  The  Hu- 
rouian. however,  in  its  original  and  typical  descrip- 
tion, can  be  parallelize<l  with  only  the  very  lowest  of 
the  strata  that  were  included  in  the  typical  and  origi- 
nal Taconic:  while  the  Taconic  str.tches  upwani  at 
least  AS  far  as  to  Include  the  fourth  juid  thkd  grand 
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eroups  made  out  in  the  north-west ;  that  U  to  aay, 
tlie  hydro-mica  ami  niivgncsiaii  schista,  and  the  car- 
bonaceous and  arenaccoits  black  slates. 

This  leaves  two  series  of  n>cks  untouclied  by  the 
scope  of  cither  the  llnronian  or  tlic  Tacouic,  as  those 
syst<'!ns  were  at  first  defined  ;  namely,  the  mica- 
schist  group,  anil  the  granite  and  irneiss  with  gabbro 
(JCroup.  In  the  term  *  Montalban,*  proposed  for  these 
Kroujis  by  Dr.  Hunt,  the  twi)  are  uniiod:  and  the  con- 
stant distinctness  whicli  they  seem  to  maintain  is 
not  recognized.  The  grrtnite  and  gabbro  group  hai 
atfiniiios  with  the  overlying  cupriferous  rocks,  and 
perliai)>.  as  Irving  has  suggested,  should  be  consid- 
(ired  tin;  base  of  that  series;  whereas  llie  mica-bchist 
gnni])  liah.  without  i^xceptiou.  been  assigned  to  the 
same  system  and  age  as  tlie  underlying  groups.  Tlie 
granitt;  and  gabl)rt)  gn>up  has  likewi^e  been  designated 
differently.  The  gabliro  has  been  called  I.aurcntian, 
Labradorian.  and  Xorian;  .and  the  granite  and  gneiss 
have  received,  under  one  of  tiicir  modilied  conditioii>. 
the  special  designatitm  Arvonian.  PnifesAor  Win- 
cliell  thought  he  had  alreutly  shown  tliat  tlie  Arvo- 
nian rocks  are  intcrstratifiod  with  tlie  cuprifiruns. 
and  are  nuHlilied  se<linients  (tf  that  st'ries.  Instead 
of  being  near  tlie  bottom  of  the  'Jfuronian'  in  tlie 
north-wt'St,  they  overlie  all  the  groups  that  have  ben 
assigned  to  the  tluroniun  i)y  Irving,  and  c»mstitute  u 
part  of  ihe  groat  series  of  youmier  giioisscs,  whidt 
by  Urooks  has  Iven  market!  a-^  Uif  •yoiumi'St  IIu- 
runian.' 

It  is  evident,  that  at  iire^eitt  it  i^  an  impossible  un- 
derUiking,  1oa^bign  lliegroujisof  tlioorystalllnurocks 
of  the  north-west  to  any  of  the  terranrs  that  have  been 
named  farther  east,  without  violating  somebody's  sys- 
tem of  nomenclature.  Kespectingthe  horizon  known 
as  *  Laurent  ian,'  ilnrc  is  an  approach  to  unanimity 
and  agreement.  This,  however,  consists  uiont  in  a 
tacit  consent  to  style  the  lowest  known  rocks  Lau- 
rentian,  than  in  any  agreeniciu  among  geologists  as 
to  the  nature  and  composition  cf  the  stnUa.  The 
Taeonie  of  I^nmons  has  buen  generally  ignored.  The 
original  llnronian  ha:^  grown  fntni  the  dimensions  of 
a  single  group  {i\w  quartzite  and  marble  grouix.  so 
as  to  include  all  the  erysialline  rocks  lying  above  ihat 
group,  spreading  from  tlie  Laurentian  to  the  un- 
changed sediments  of  the  upper  Cambrian.  This 
has  in  some  cases  become  so  obviously  wrong,  and 
has  included  groups  of  rocks  so  jdainly  cxtra-IIuro- 
nian,  that  a  double  and  triple  nomenclature  has  been 
applied  to  a  part  of  these  upper  rorks.  These  new 
names,  with  the  excei>tion  of  the  name  Monialban, 
seem  to  be  of  value  only  as  regional  designations;  the 
strata  which  tbey  represent  bt-ing  igneous  or  meta- 
morphic,  and  hence  liable  to  be  wanting  in  some 
places,  anil  to  be  non-crystalUn*?  in  others.  They  fur- 
ther complicate  the  stratigraphie  nomenclature,  sinee 
ihey  are  proltably  only  the  locally  modified  lower 
parts  of  the  Xew-York  system. 

In  conclusion,  the  chief  points  brought  out  in  this 
discussion  may  be  re-sialed  more  concisely: 

1.  The  crystalline  rocks  of  the  north-west  are  com- 
prised under  six  well-marked,  comprehensive  groups. 

;!.  The  Tacouic  of  Emmons^  so  named  in  1&42,  and 


more  correctly  defined  in  1S46,  included  three  of  those 
groups. 

;).  Tlie  Huronian  of  Canada  Is  the  equivalent  of 
the  lowest  of  the  Taconic  groups,  and  the  perfect  p&r* 
aliel  of  only  the  lowest  of  the  groups  in  the  nurth>weit 
that  have  been  designated  Huronian. 

4.  The  uppermost  of  the  groups  in  the  north-west 
is  local  in  its  existence  and  exceptional  in  its  charac- 
ters, and  lias  received,  therefore,  a  variety  of  names. 

5.  Tlierc  are,  therefore,  confusion  and  coufliLt  of 
authority  in  the  application  of  names  to  the  ciystji- 
line  rocks  of  the  north-west. 


CA  TAGKNESIS;  OR,  CREATION  BV KET- 
nOUHADE  METAMORPHOSIS  OF  ES- 
ERUY.^ 

Tjik  general  proposition,  that  life  ha-*  precrtUil 
organization  in  the  order  of  time,  may  l>e  regarded  as 
estiiblisheil.  It  follows  necessarily  from  the  fact,  tliat 
the  simple  forms  have,  with  few  exceptioiiS,  pre- 
c<Mied  the  complex  in  the  order  of  appearance  on  the 
earth.  Tht^  history  of  the  lowest  and  simplest  iini- 
mals  will  never  be  known,  on  account  of  their  perish- 
ability;  but  it  is  a  safe  inference  from  what  is  kuowD, 
that  the  earliest  forms  of  life  were  the  rkizopoils, 
whose  organization  is  not  even  cellular,  and  iiicluilt':^ 
no  organs  whatever.  Yet  these  creatures  are  ajiTe; 
and  authors  familiar  with  them  agree  that  tlioyilis- 
play.  among  tlieir  vitjil  qualities,  evidences  of  5ome 
degree  of  $<Misibility. 

After  rtreallitig  the  proposition  laid  down  yoarsago 
by  Lamarck,  regarding  the  effect  on  structure  of  the 
use  and  disuse  of  organs,  the  S|>eakcr  explained  kiiie- 
togenesis  as  the  j)roducttou  of  animal  structure* i)y 
animal  movements;  and  archiestheticism  ;is  the l1o^ 
trine  that  sensibility  or  consciousness  has  ever  bttu 
one  of  the  primary  factors  in  the  evolution  of  animal 
forms.  The  inlluence  of  motion  on  dovelopmi'Dt is 
involveil  in  Siwiicer's  theory  of  the  origin  of  ver*J> 
l)rae  by  strains:  and  the  &]>eaker  maintained  that  the 
various  agencies  mentioned  by  Lamarck  as  prinlucin^ 
change  are  simply  stimuli  to  motion. 

In  the  present  address  he  proposed  to  pursue  the 
question  of  the  relation  of  sensibility  to  evolutiou, 
and  to  consider  some  of  the  consequences  which  it 
involves;  though  in  the  present  early  stage  of  the 
subject  he  could  only  point  out  the  logical  conclu- 
sions derivable  frotn  facts  well  established,  rather 
than  any  experimental  discoveries  not  already  known. 
Those  who  object  lo  the  introductiim  of  metaph>sic$ 
into  biology  nnist  consider  that  they  cannot  logically 
exclude  the  subject.  As  in  one  sense  a  function  of 
nervous  tissue,  mind  is  one  of  the  functions  of  the 
body.  Its  phenomena  are  everywhere  present  iu  the 
aidmai  kingdom.  It  is  only  want  of  famiharity  with 
the  subject  which  can  Induce  a  biologist  to  exclude 
the  science  of  mind  from  the  field. 

I  Abntruci  uf  ui  uUdrenA  (Icllvvrctt  before  th(>  Kcctlon  of  blolugy 
uf  tliu  Amvricim  oaeociatloii  for  Uiu  ad\-BDccmciit  of  acii-ncf.  at 
IMtlliiavlpbla.  t<ept.  4,  by  Pruf.  E.  D.  Cohe,  of  I'hilttdi-lphia. 
vlc«-prc»l<lent  of  the  avctlon. 
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The  hypothesis  tliat  consciousness  has  played  a 
leading  part  in  evolution  woultl  seem  to  be  negatived 
I'V  the  well-known  facts  of  reflex  action,  automatism, 
etc..  where  acts  are  often  unconsciously  perfonned, 
and  oft*»ii  performed  in  direct  opposition  to  present 
."tiniuli.  Hut  while  it  is  well  understood  that  these 
plien«»mena  are  fiuictions  of  organized  structure,  it 
i-  Mievei!  that  the  habits  wliloh  they  re])re.'«ent  w(»re 
M.auijuraieil  through  tlu'  immediate  agoncy  of  con- 
<ciiiisness.  It  is  not  believed  that  a  dcsijjncd  act 
L'AU  have  been  perfonnod  for  tlio  lirst  thne  without 
o..:,«c:ou<nL'ss,  on  the  part  of  the  animal,  of  Ihe  wunt 
which  the  act  was  designed  to  relieve  or  supply.  Wo 
Know,  that,  «o  soon  as  a  niovonicnl  of  body  or  mind 
li;i5  hi'eii  ao'iuired  by  re|»etilion,  consciousness  need 
1  :>  b>imer  accompany  the  art.  The  act  is  >aid  to  he 
mitoiuatic  when  performed  without  exertion,  either 
C'ni«(.'iously  or  unconsciously:  and  in  those  functions 
liow  n.'Uioved  from  the  inlluetiee  of  the  uucon>ciouH 
mind.  ■=ueh  acts  are  called  n»flex.  The  orUjin  of  the 
ae:<  i-.  however,  believed  to  have  been  in  conseious- 
ne*ft.  not  only  for  the  reasons  above  slated,  but  also 
fr-mi  farts  of  still  wider  application.  The  liypotbesis 
of  arcliaestheticism,  then,  maintains  that  couscions- 
iH-^s  as  well  an  life  preceded  orpanisin,  and  has  been 
the  j>nmutn  inoltUc  in  the  creation  of  orjjanie  struc- 
ture. It  will  be  jiossible  to  show  tliat  the  true  defini- 
tion of  life  is,  meruy  directed  by  tti'mtihUUii^  or  by  a 
iwrhnuUin  trliich  haft  urUjlmttfd  under  the  dirfrtion  of 
.*'ii!*i^dltty.  If  this  be  true,  the  two  statements,  that 
life  ha*  j»reeeded  organism,  and  that  consciousness 
lia«  prereiled  oi^anism,  are  co-e<|ual  expressions. 

Resardinj,',  for  the  time  being,  the  jtlienomena  of 
life  as  en«'rgy  primitively  determined  by  conscious- 
h*»i*.  we  may  look  more  closely  into  the  characteristics 
'•f  'liis  remarkable  attribute.  That  consciousness, 
and  therefore  miml.  is  a  property  of  matter,  is  a 
ii«'ce*s.ir)-  truth,  which  to  some  minds  seems  difficult 
of  acceptance.  Clearly  it  is  not  one  of  the  known 
so-**alled  inorganic  forces.  Objects  which  are  liot, 
or  luniinons.  or  sonorous,  are  not  on  that  accoimt 
coiiscimus:  so  that  consciousness  is  not  a  necessary 
fi'TuMtion  "f  ener^iy.  On  the  oilier  hand,  in  order  to 
I^  ooii'-eious,  btidies  must  possess  a  suitable  temiter- 
atun.'.  and  must  he  suitably  noiuished;  so  that  ener- 
J.7  is  a  nere5*ary  condition  of  consciousness.  For 
tlii«  ri-ason  some  thinkers  erroneously  regard  con- 
sci'M*"!!*?*"*  as  a  form  or  species  of  energy.  We  all 
uitd^-rstanil  the  absurdity  of  such  exjiressions  as  tlie 
•"juivaleuey  of  f<;rce  and  matter,  or  the  (;on version  of 
m.'iiter  into  force.  They  are  not,  however,  more 
aLr^urd  than  the  ctirresponiling  jtroposition  more  fn^- 
'.U'ritiy  heard.  Jliat  consciousness  can  be  converted 
inti-  »'iier-'y.  and  rice  cfrsn. 

Til*-  • -nergetii*  -ide  of  Ciin^ciousnes?,  however,  may 
I-'-  "•isdily  jH'reeivfd.  Acts  porfdrmed  in  eonsfinns- 
H"  s"  invoI\»f  a  i,'r«'nterexi)enditure  of  energy  than  tlie 
>;une  act-?  nncon>riously  performed:  the  labor  is  di- 
T'X'.ly  a-s  the  consciousness  involved.  Tiie  dynamic 
cli.ir.icter  of  conaciousnes'*  is  also  shi>wn  in  its  exelu- 
^i^*fn'-ss:  two  opposite  emotions  cannot  occupy  the 
mind  at  the  sauic  moment  of  time.  But  there  is  no 
f;ii.t   with   which   we  are  more  familiar   than   that 


consciousness  in  some  way  determines  the  direction 
of  the  energy  which  it  characterizes.  The  stimuli 
which  affect  the  movements  of  animals  at  first,  only 
produce  their  results  by  transmission  through  the 
intermediation  of  consciousness.  Williout  conscious- 
ness, education,  habits,  and  designed  movements 
would  be  inipos^fible.  So  far  as  we  know,  tlie  instinct 
of  hunger,  which  is  at  the  foundation  of  annual  being, 
is  a  state  of  consciousness  in  all  animals. 

On  the  other  hand,  as  consciousness  is  an  attribute 
of  matter,  it  U  of  course  subject  to  the  laws  of  neces- 
sity to  which  matter  and  energy  conform.  It  cannot 
cause  two  solid  bodies  to  (lecnpy  the  same  spnce  at 
the  same  time,  make  ten  foot-pounds  of  energy  out 
of  five  fimt-pouiHli  of  energy,  nor  abolish  time  more 
than  it  can  aunibllate  space. 

What  is,  then,  the  immediate  action  of  conscious- 
ness in  directing  energy  into  t>ne  channel  rather  than 
another'.*  Wliy.  from  a  purely  mechanical  point  of 
view^,  is  the  adductor  muscle  of  the  ri^ht  side  of  the 
burse's  tail  contracted  to  brush  away  the  slinging  fly 
fnmi  till.'  right  side  of  the  horse's  body,  rather  than 
the  left  adductor  nuiseleV  The  first  crude  thought 
is,  that  consciousness  i>ui>plies  another  energy  which 
turns  aside  tlie  course  of  the  energy  required  to  pro- 
duce the  muscular  contraction;  but  consciousness, 
per /<(',  is  not  itself  a  force  (=  energy).  How,  then, 
can  It  exercise  energy  *.* 

The  key  to  many  weighty  and  mysterious  phenom- 
ena lies  in  the  explanation  of  the  so-called  vohuitary 
movements  of  animals.  The  explanation  can  only  be 
found  in  a  simple  acceptance  of  the  fact,  that  energy 
can  be  rttnscious.  If  true,  this  is  an  ultimate  fact, 
neither  more  nor  less  diflicult  to  comprehend  than  the 
nature  of  energy  or  matter  in  their  ultimate  analyses. 
Uut  how  is  such  an  liypothesis  to  he  reconciled  with 
the  facts  of  nature,  where  consciousness  plays  a  part 
HO  inliuitesinially  small'.*  Tlie  explanation  lies  close 
at  hanrl,  and  has  already  been  referreil  to,  Ktwrtjy 
bft'ome  automatic  i»  no  lowjer  coiisciousj  or  is  about 
to  becimic  unconscious.  What  the  molecular  condi- 
tions of  consciousness  are.  is  one  of  the  problems  of 
the  future.  One  thing  is  certain:  the  organization  of 
the  medianism  of  habits  is  its  enemy.  It  U  clear 
fhi't  in  animals,  energy,  on  the  lt>!*!<  of  conscioUfneits, 
nndff'jtten  a  reirtfjrade  tnetamorphoHi)*,  as  it  does  later 
in  the  history  of  organized  beings  on  their  death. 
Tlii->  loss  of  consciousness  is  Hrst  succeeded  by  the 
so-called  involuntary  and  automatic  functions  of 
animals.  Acei>rding  to  the  law  of  catagenesis,  the 
vciZi'taiivc  and  othi'r  vital  functions  of  aiiiiuals  and 
plants  are  a  later  i)roduct  of  Mie  retrograde  metamor- 
phosis of  energy.  With  death,  energy  falls  to  the 
levtrl  of  the  i>olar  leU'iions  of  chemism,  and  the  r«'g- 
ular  and  symmetrical  movements  of  molecules  in  the 
crystallization  of  its  inorganic  products. 

It  has  been  already  advanced,  tliat  the  pbeniuiKua 
of  i;rowth-fin"ce,  which  are  especially  characteristic 
of  living  Ihing'i,  originated  in  the  direclinn  i:iven  to 
nutrition  liy  conviou-,n<*ss  and  by  the  auioniatio 
movements  derivi'd  from  it.  There  remain.  Imiw- 
ever,  some  other  phenom'-na  which  do  not  yield  -n 
readilv  to  this  aualv-is.    These  are,  tirst.  the  cnnver- 
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ll  ,.  ■  .  ■  -?r  of  tlie  living  mi»v(;iii-Ji*-  i:. 

I,  -  •    .,'ht  for  ill  tliL'  iuttMi-ie  .Titnnit.' 

■..--lore  L'a^y   metainorplusis.   ul 

•  t"  cmiHinont":"  tho  mul-'cul-ir 

^  ■      _  :-  iriolar.     The  iMi>i:ion  now  i.ro- 

■-  -..7  rfi'ViM-sal  i<f  Uu'  it'lali'-n*  of  :ln;S'.* 

..  ralizrtl  niattiT  must  hv  '■uppo-.-il 

•  rn-ire  vnriftl  inoIoLMilar  inov(riii'-:;r- 

.    .  :uatt(T;  ami  it  i>  brlicvt.-.l  that  tip- 

:   all  >uch    ihmvi'iikmiIs   aro  :ii!  >•'  oi 

..   ::;»-iita!    aoti'Ti.  which    aiv   turth'^t 

from  mitlar  lU'ivriueiirs.     Frt-in  Tlr.s 

-.  wlii'ii  niolar  movomiMits  ar«   d-'rivr'.l 

.:  :novenieii'LS.  it  i.a  hy  a  nnirt'S<  t-;'  r  i:i- 

-:i"ri;y,  imt  uf  chn-atinii;  hyaii  ::;i;-«M-e 

from  mental  imi-tlxv,  ii"t  an  a:'|'r"xi- 

■•r  in  which  ]»n>:'j'l.i<m  is  mail'-  .ir  'lio 

-.  is   hii;hiy  siiL'uo-livi.'.     TIic    lirs:    ;.:o<-'- 

.>u\  hatl.  lictwevtM'.  no  paleiiial  iini;(V,...i-ii:i 

'..  Ill  tli-rivi*    lis   li'-iiii;.     The   j^r-t'-ii'la^'ii- 

.■  ■.•niM'izy  iiiu-'t,  ilnT-'f-iJc,  have    i'rovi..:i-.A- 

.  >  -iiK*  lonn  uf  maltiT  iml  iiroinplii-iiu.     I'l 

•     *  '.lit'  tlircryiff  ra!ai;('iii'«i«.  :h'^  p'aiit-Iif-  :- 

".■•'..' of  the  jd'imilivi'  life,  ami  i!  ha^^  r*'i.i;:i'''l 

..   .:  the  primitive  "luality  <>l'  s(*U"-maitit-'i..ii:''«' 

:.'.  it  from  runniii.i;  il"wn  into  furm>  of  e:;-M  .;y 

I"-  below  the  life  hrvt-l;  that  is,  ■*iteh  a^^  ,if; 

::jo!-:ranic   du.'mi«;al    t\]i"'.  or  The   cry-;i.il',:i;  ■ 

.  ; .:  -.ype. 

'.'.•.■■■:i.  """ine  form  of  matl-.-r  other  thai:    ;■:■■:■- 

":.is  h.'«.-n  eaj^ahh-  uf  sii<talnin;i  t'l*^'  ''ss--:!:  il 

'./  of  life,  it  n-maiii-;  forfiiiuri-  rcsean-h  lo  "h-- 

■    ■.  au'l  to  a-«*eriain  wliofher  it.  has  lo;u'  r-xi-i^.i 

^■.     ..■:  of  J  he  earth's  material  substance  or  iii»:.     Tli-' 

.'  .'f  the  earlier  sta;;es  of   our  plan>^t    may  iiav-- 

-■  ..iilen   its   presenc"-.  or  it    may  not.     l\'   i:.  w-t" 

.:  .;-ie'I  from  the  L-arth  in  i:s  lir'«t  stages.  \v  u\a\ 

--.••^U'./A'  the  valiiiity  of  ."Sir  William  Thom^Jon"-  j.t;^- 

.  --...Ml.  that   tin'    physical    ha-is  of    life    mny    liav 

•..;.''.eil  US  from  some  otlicr  region  of  the  co^-iiso-  '^y 

ri;i>p"rtativ'n  on  a  meteorite.     If  luotojihism  in  ;niy 

:  rni  were  >'S>eniial  to  the    iiitroihu.'tion    of   lin-  ,1:1 

■.:r  pl.inct.  Iliis  hypothesis  heeonies  a  !i'*et's>ary  truili. 

^  -         Grantin.::   the   t'xisfi-uee  of    livinL;  protoitlasm   on 

:'.'.e  earth,  there  is  little  <l<mhT  that  we  have  some  ot 

:s  earlit'si  forms  still  witli  us.     From  ih-'se  >imi'l('>' 

:  liviii;;  lieiui;.''.  both  vegetablo  and  animal  k(n.-«loii:<L 

■,:ive    hi-en    ilerivcil.      I!ui    how  w.i--    'Aw.    ilisi;n>-t:r.a 

■  .- •       "etwpen  the  Lw*,)  lines  of  thni'litpiniMit.  now  s  ■  wia -ly 

.!:vrrL;en'.  <'n:;inally  ]»roiliie.'.l '.'    Tin-  pr<'ecs«;  '*  n"' 

■■iiHen;)   \->  imai;iiif.     Tin'  'iriu'inal  plastiil  (.li-^-'-lv. -I 

the  salt- ..f  !!i"  •-■ar;]).  a',.I  ai'pr.'priatc'l  tli'-  i;.i-"s  ••( 

:lie  alm">ph''rf.  and  hutit  I'or  Ll<e!f  in"re  proiMpLisin. 

lt<  curr.)   wa-.  ^iiili'-itMil   l"  ovetvom-'  ;Iit^  i'li!'mi-^i:i 

that  I'i'.i'l-  ill'*  m  ''.-e  ;1.--  of  iii;r.ii;.'ii  anil  h>'!r"::;i'n 

-    ■.      ,:       in  aniin>»n;.i.  ami  "f  "Mrimn  and  •■x\i:Mn  in  oarh.ij.i'.- 

dii'xide.     l!  app.ir.'n'.iy  ei>mniuniea!t' I  to  these  nioj--- 

v*".";e<  ijv  ,.\vii  inethi.-l  ,.f  bein^,  and  rai>'-'l  tli'-  lyp.- 

.     •    «■      ef  eiier::y  fr'»m  rhe  polar  nMn-vital  to  the  ail.tjeive 

•^  1     .'      \ital  by  the  pr-'ees^.     lliu  i'oii<riou-iie-s  aj'par''i;tly 

. -»-.  ^'    »>      early  al'amloi..- !    tlh-  vc„i-iabl«'   line.     D-inbi!.-^^   ,id 

■»  .    ■•■•       the  ener;;ii'S  i.f  ve^e'abb'   pr<''.|il,ivni   s.«tn    b'-i.-anie 
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it-MiiitK-.      Ihe  piaut?  Ill  gtnera],  in  tlio  persons  of 
■ir  protisi  aucesiors,  soon   left  a  free-swlmwing 
r«  uiil   twH*&m^  seMile.     Their  lives  thus   became 
panwitic,  more  anlomnllo,  and  in  one  sense  degea- 


Tlje  anlRiAl  line  maj  hare  originated  in  ihls  wise: 
SoaM  iDdividuai  protists,  perhaps  occidentAliy,  ite- 
▼OttfuS  some  of  their  fellow*.  The  easy  Dulrition 
Wfilcti  ensued  was  probably  ple.ismjible,  and  once 
enjoyed  was  repeated,  and  80on  beo.tmo  a  habiu 
Thr  cxoe«9of  energy  thus  saved  from  the  laborious 
ptneesf  o(  making  protoplasm  was  available  us  the 
t«hkrte  of  an  extended  consciousness.  From  that 
day  to  tbi«,  consciousness  has  abandoned  fow  If  any 
m^tnli.<r-.  ,\i  the  animal  kingdom.  In  many  of  them, 
Ic  ilized  into  more  or  less  mind.    Organiitn- 

ti'  -Tiv  iLs  nee<ls  haa  achieved  a  multifarious 

40vclo<pmeuu  £volntiou  of  living  types  is,  ttieii,  a 
nioeanion  of  olevaiion  of  platfonus,  on  which  huc- 
oeeillng  ones  have  built.  The  history  of  one  horizon 
of  lif»?  is  that  iLs  own  completion,  but  prepares  the 
way  for  a  higher  one,  furnishing  the  latter  with  con- 
ditions of  a  still  farther  development. 

Ir  iht:  principles  here  announced  be  true,  it  la 
highly  probable  that  all  forms  of  energy  have  origi- 
liat«pd  iu  the  process  of  runuing-Jowu  or  spccializa- 
Lton  from  the  primitive  energy.  Que  of  the  problems 
to  b»  so]v«il  by  the  physicists  of  the  present  and 
faiura  Is  that  of  a  true  genealogy  of  the  different 
kinds  of  euerg)'.  In  this  connection  a  leading  ques- 
tion will  Iw  the  determination  of  the  essential  differ- 
CDGc*  t»ctwevn  the  diflerent  forms  of  enen^,  and  the 
Aa(«rral  i-onditions  which  cause  the  metamorphosis 
of  one  kind  of  energy  Into  another. 

That  the  tendency  of  purely  inorg.anIc  energy  Is  to 
'run  down,'  is  well  known.  Inorganic  chemical 
srtlvtty  rt>ristAntly  tends  to  make  simpler  coni])ounds 
0' •  -nre  complex,  and  to  end  in  a  satisfaction 

oi  -  -vhich  cannot  be  farther  disturbed  except 

by  accr44  of  additional  energy.  In  the  Geld  of  the 
physical  forces,  we  are  met  by  the  same  phenomenon 
of  running  down.  AH  inorganic  energies  or  modes 
of  muUon  tend  to  he  ultimately  converted  into  heat. 
atid  heat  is  being  steadily  dissipated  into  space. 

Thi'  prt>c«»  of  creation  by  the  retrograde  meta- 
narpho«i«  of  energ>-.  or.  wliat  is  the  same  thing,  by 
tbesppciallxaiionuf  enei^y.  may  be  called  catavaenesU, 
It  aH>  '  i ,  however,  Lhal  this  process  results 

to  s  tp«  I  of  cner^*.     Tlie  vital  energies  are 

oOjm  rc^ApJed  as  the  roost  special,  and  the  inorganic 
ai  Uio  most  simple.  If  we  regard  them,  however, 
Miety  in  the  Ilglit  of  the  essential  nature  of  energy, 
L«ur  power,  we  must  see  that  the  chemical  and  pbysi- 
eal  forees  are  most  sjieclalized.  The  range  of  each 
spNBdftt  ts  absolut«iy  limited  to  one  kind  of  cCfect. 
sod  tJi«Jr  dlverslly  from  t^ach  other  is  total.  ITow 
dlflisrenl  thi*  from  the  versatility  of  the  vital  enei^*! 
It  '  '.    ttii    forms  of    conversion  of 

ft.  isms  which  St  lias,  by  evolu- 

llutj,  i'»'n: ,  i.  i.j  1.  I  niis,  if  the  inoi^iuic  forces  are 
tiM  products  of  a  primitivt;  condition  of  energy  tvhioh 
had  tl>«  RsseatliU  characteristics  of  vital  energy,  it 
kas  t««n  by  x  process  of  specialization.    As  we  have 


•  VoliinUry*  »ct». 
Fitaolve  poreoptlun. 
Contnlou*  aiitntnHliaoa. 

UocooiclouB  Autouiatlc, 
Rvflfx. 


seen,  it  is  this  specialization  which   is  everywhere 
inconsistent  with  life. 

If  we  consider  the  relations  of  the  diHerent  kinds 
of  energy  to  each  other  and  to  consciousness,  it  is 
difHcult  to  draw  the  Hue  between  conscious  imd 
unconscious  states  of  energ)'.  One  reason  is,  tliat, 
although  a  given  form  of  energy  may  be  unconscious, 
consciousness  may  apprehend  the  action  by  perceiv- 
ing its  results.  The  relations  may  be  expressed  as 
follows :  — 

A.  Designed  (iilwny*  moleoulmr).  Sxnmptet^ 

I.    CVlllrtCiOUt. 

1.  IiivoUltig  I'tfjrl 

'2.  Not  tnvolvlnif  ttffjrl  ... 

li.  I'ncDUi'clou*. 

>">.  Invulvliur  iDc-iiMl  ]>ritcuAt    .     . 

4.  Sol  liivolvlnif  uicntal  pritwm  . 

I.  Molurular. 
!i.  KIiTlrie. 

5;  lillf-Scatl' !  CryiUlUflc  and  noo-crywalUlic. 
n.  Uolar. 

5.  Ccumio. 

The  only  strictly  molar  energies  of  the  above  list 
are  the  cosmical  movements  of  the  heavenly  bodies. 
The  others  are  molecular,  although  they  give  rise  to 
molar  movements,  as  those  of  the  muscles,  of  mag- 
netism, etc.  Some  molar  movements  of  organic  be- 
ings are  not,  in  their  last  phases,  designed;  as  those 
produced  by  uervous  diseases. 

Tlie  transition  between  the  organic  and  the  inor- 
ganic energies  may  be  possibly  found  in  thi:  electric 
group.  Its  inUueni-e  on  life,  aiid  its  resemblance  to 
nerve-force,  are  well  known.  It  also  compels  chemi- 
cal unions  otherwise  Impracticable;  thus  resembling 
the  protoplasm  of  plants,  whose  energy  In  actively 
resisting  the  disintegrating  Inorganic  forces  of  nature 
is  so  well  kntiwn.  Perhaps  this  type  of  force  is  an 
early-born  of  the  primitive  energy,  one  which  has 
not  descended  so  far  in  the  scale  aa  the  chcmism 
which  holds  so  large  a  part  of  nature  iu  the  embnico 
of  death. 

Vibration  is  inseparable  from  our  ideas  of  motion 
or  energy,  not  excluding  conscious  energy.  There 
are  reasons  for  supposing  that  in  the  latter  type  of 
activity  the  vibrations  are  the  most  nipiil  of  all  those 
characteristic  of  the  forces.  A  centre  of  such  vibra- 
tions in  gejieralized  matter  would  radi.ite  them  in 
all  directions-  With  radiant  divergence  the  wave- 
lengths would  become  longer,  and  their  rate  of  move- 
ment slower.  In  the  differing  rates  of  vibrations, 
we  may  trace  not  only  the  different  forms  of  energy, 
but  diverse  results  in  material  aggregations.  Such 
may  have  been  the  origin  of  the  specialization  of 
enet^  and  of  matter  which  we  behold  in  nature. 

Such  tlmughls  arise  unbidden  as  a  remote  but  stltl 
a  legitimate  induction  from  a  study  of  the  wonder- 
ful phenomenon  of  animal  motion.  —  a  phenomonon 
everywhere  present,  yet  one  which  retreats,  as  we 
purstLo  it,  into  the  dimnoss  of  the  origin  of  things. 
And  when  we  follow  It  to  its  fovmtain-head,  we  »u«em 
to  have  reached  the  origin  of  all  energy,  and  it  turns 
upon  us.  the  kini;  oud  master  of  the  worlds. 
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MICROSCOPIC  SCIEXCE.^ 

Prof.  T.  G.  AVohmt-ky dclivtiri-ii  no  f()rinal  aildress. 
lie  j;ave  only  a  short  (iiscourse,  in  whlcli  lie  clcsorilwd 
thpadvant.t'^i'S  and  po'isihilitips  of  Iwo  ^pt'cial  apidi- 
cations  of  tln.^  microscope:  first,  to  thn  ilotcctioii  of 
very  minnit'  iiuantitios  of  certain  poisons,  notably 
arsenic,  by  llie  examination  of  the  aulOimato;  Be-<.'oinl, 
to  the  examination  of  blood  stains.  lie  di'scribcd  the 
limits  within  which  identification  of  different  ani- 
mals, and  tJirt  rocitgnition  of  liuman  blond,  is  feasible: 
he  denie<i  tliat  human  blood  can  be  alwolutely  tden- 
tilied;  litj  also  stated  that  the  result  of  proloiifred 
experiments  intlieated  that  ]>iire  water  is  the  best 
reiisent  for  restoring  the  blood -corpuscles  in  a  stain 
to  ibeir  natural  condition. 


MAN  IN   THE   TERTIAniES:^ 

Ix  studying  the  questions  of  his  ()wn  origin  and 
antiquity,  man  has  been  liindered  by  many  prejudices 
and  by  nniny  barriers  of  his  own  *;re('tion,  the  first 
and  most  formidable  of  which  was  tlie  tln'ologieal 
barrier  of  the  Jlosaic  cosmogony.  In  pnicess  of 
time  this  was  partiidly  removi-d;  but  otiier  barriers  to 
free  hive.stigatiim  an»Sf*,  founded  <m  the  evidence  col- 
lected by  the  verj-  nuMi  who  had  done  most  to  destroy 
the  earliiM*  obstacles.  Cuvier  declared  that  man.  l>e- 
ing  the  last  and  hiixliest  of  creation,  could  never  have 
been  contemporary  witli  The  extiuitt  species  of  m.'\m- 
mals  found  in  the  quaternary  beds.  For  a  time  all 
evidenci!  l'>  the  contrary  was  treated  with  contempt ; 
but  Cuvier's  massive  authority  was  finally  over- 
thr'twn  by  Perthes.  .Schmerling,  and  others. 

No  sooner  had  the  Cuvierian  barrier  against  qua- 
ternary man  been  ilemolished.  than  smaller  barriers 
of  precisely  the  same  nature  were  erected  againn?!  the 
tertiaries.  Gaudry  could  not  ailmil  that  tiie  wurKed 
films  discovered  by  the  Abbe  Uourgeois  in  the  mio- 
cene  of  Tlicnay  were  the  remains  of  men ;  beeau<e  he 
found  it  ilifticiUt  to  believe,  that,  whili*  every  otber 
si>ecie8  of  tlie  miocene  is  now  extinct,  man  alone 
sliould  have  remained  unchanged.  Profe-sor  Daw- 
kins  in  a  similar  line  of  argument  a.smmes  that  man 
cannot  be  looked  for  until  the  lower  animals  now  in 
existence  made  their  apjxiarance.  In  the,  eoceni'  age 
there  were  none  of  the  present  living  genera  of  pla- 
cental mammals,  hi  tlie  mimuMie  none  of  tiic  jiresent 
living  species;  and  it  is  most  unlikely  ibat  man 
should  appear  at  such  a  time.  At  this  period  the 
apes  (Simiadiie)  haunting  the  forests  of  Kurope  were 
the  most  highly  organized  type^.  Moreover,  if  man 
were  upon  the  eartii  in  the  mioeene  a^re,  it  is  in«redi- 
ble  that  lie  should  n(»l  bave  become  something  else 
duiing  those  long  age?,  in  the  i?ourse  of  which  all  the 

'  Alinjrncl  iif  ail  lul.Jph-  bdori-  llit;  i-octinn  nf  lli!■toIu^'y  jind 
nli^■^■^^^■o|■»y  of  tlh,-  AiiH'ru-;»ii  ji->'0.-i;itii>ii  lor  tin-  .iij\:inffint'm 
of  ^<,■j^,■llC'■,  at  riir.l:i'l>.-lplii;i,  Sept.  -I,  l»y  I'n.f.  'I\  (i.  M'tinjil.KV  of 
lln-  l.'nivfr^ity  ff  IVniifylvani:!,  \ii'i'-|>n'Kiili'nt  of  tin'  f-i-cliun. 

Abstract  of  nil  ii(l<1n'KK  to  tlie  irrtloii  uf  aiitlirupolo^'y  iif  llic 
Ainr-rii-iiii  ii.-suclutfX'ii  fertile  ailvrtiicrmcnt  uf  i»cu-iice,  nt  riiila- 
<l'!,i>liia,  Sept.  -1.  iM  l»r.  Kdwari)  S.  M(tllflK,  uf  tin;  l*t-iib'»ly 
arn^li'iiu-  tif  hciciifi-.lSali-!)!,  Ma"!*.,  vico-jtryMuK-iit  of  the  >-ectiim. 


miocene  land  mammalia  have  cither  asBumed  oeir 
forms  or  been  exterminated.  And  for  slmiUr  reasons 
Professor  Uawkins  says  he  cannot  expect  lo  find 
traces  of  man  in  the  pliocene.  But  such  assumptions 
are  obstructive:  they  not  only  ptit  a  check  upon  re. 
search,  but  they  prevent  the  Tiubi.ise<l  conMilfniion 
of  fresli  evidence. 

These  theories  have  been  greatly  ^irengtlipned  by 
the  idea  that  man  has  been  evolved  from  the  higher 
apes,  and  that  his  nearest  relations  among  thftse 
creatures  arc  those  wl>ich  are  supposed  to  have  ap- 
peared last  in  the  sequence.  Xevertheless.  wo  find  the 
evidences  of  man  associated  with  extinct  apes,  and 
the  gap  between  them  is  by  no  means  closed  in  the« 
earlier  horizoiii*.  In  the  earliest  remains  of  num 
thus  far  recognized,  we  do  not  have  tlie  roost  pro- 
nounced ape-like  featun's,  as  we  should  have  aright 
to  exi>ect  if  both  have  sprung  from  tiie  same  stem. 
and  if  man  is  limited  to  the  quaternaries.  AH  thew 
forms  are  still  man.  with  a  fair  brain-case;  thoiigii 
the  slight  modifications  towanl  an  ape-like  structure 
have  the  deepest  significance  in  clearly  indicating  the 
diroctiou  from  which  he  sprang. 

If  paleontologists  arc  right,  tlio  first  anthropoid 
apes  have  been  found  in  the  middle  eocene,  and  latff 
still  a  more  generalized  form  called  Oreoplthicus;  and 
side  by  side  with  these  are  found  chipped  flints  tf  we 
are  to  accept  the  authority  of  their  discoverer  Bour- 
geois and  the  opinion  of  .Mortillet  and  other?.  I* 
luan  existed  then,  —  and  on  theoretical  grounds  there 
is  no  reason  to  believe  th.at  he  did  not  exist,— "fe 
must  look  much  farther  back  for  the  approach  <*^ 
these  two  groups. 

The  earliest  evidences  of  man  must  be  sought  lo 
his  remains,  and  not  in  his  works:  hut  the  very  con- 
ditions of  life  which  characterized  early  man  and  1>^ 
associates  rentier  the  preservation  of  their  rema-'^^ 
a  matter  of  extreme  improbability.    The  herbiv<>f* 
in  herds,  seeking  the  slielrer  of  watery  places,  wcm^^ 
in  dying  become  mired,   and  thu^  preserved  ita_  * 
matrix  for  the  future  explorer.     Aquatic  forms  are  *"" 
finitely  more  abundant  as  fossils  than  land  or  aeri* 
forms.  —  water-birds  th.an  land-birds.    The  arbor^^ 
ancestors  of  man,  and  the  probable  habits  of  nt*^ 
himself,  would  leave  tlieir  bones  to  bleach  In  the  fi^ ' 
or  forest,  to  decompose  and  disappear  long  before     *■ 
entombment  was  possible.    It  was  only  when  rea*- 
acquired  tlie  art  itf  sepulture,  or  sought  refuge 
caves,  that  the  preservatiim  of  his  remains  be4^a*^ 
assured.    .Surface  changes,  however,   have  been      • 
wide-spread  and  profound  a<  to  nearly  obliterate    ^ 
trace  of  these  places,  and  when  preserved  the  harr*^ 
from  them  has  been  of  th**  most  meagre  deseripti(^ 
Of  nearly  fifty  caves  examined  by  Schmerling  iuB  ^ 
gium,  only  two  or  three  contained  human  remair  ^ 
Luiui,  who  examined  eight  hundreii  caves  in  Bras^ 
found   only  six  c(mtaining   human  remains.     T  ^ 
grain  of  the  Swiss  lake-dwellers,  and  even  the  brt^  ^ 
they  made,  have  been  preserved;  but  human  i)or»- 
are  of  scanty  occurrence.      The  Danish  jieat-b^* 
have  as  yet  yielded  none,  though  stone  impiemer* 
and  other  objects  are  found  there  in  abundani'e. 

Cliief  among  the  agencies  in  de-itj-oying  the  e*"' 
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linircfl  of  man  have  been  the  glacial  floods ;  and  these, 
if  the  !rlaciaH:#t9  are  right,  have  occurred,  one  during 
lUff  earlier  pliocene  and  the  other  at  the  beginning 
of  the  <]uateniary.  In  the  gradual  recedence  of  tlie 
glaciers,  no  less  de-*tructive  agencies  were  at  work  in 
s-o^-voping  out  vaileys,  inundating  immense  areas,  and 
coverintr  broad  tracts  of  land  by  their  detritus. 

It  would  seem  from  many  facts,  that  early  man 
livcil  in  the  vicinity  of  water,  either  on  the  banks  of 
rivers  or  along  the  coast-line;  and  it  is  just  these 
regions  whieli  have  been  most  profoundly  modified 
••inoe  y:lat:iul  ilays.  and,  indeed,  in  all  times. 

Saporta  pri'_;gesl(.»d  the  idea  that  man.  originating  in 
the  north,  had  been  pushed  southward  by  successive 
waves  <."f  (>»*ople  till  the  primitive  wave  was  forced 
into  the  extremities  of  the  southern  continents,  and 
that  Ihr  renmaiils  of  this  ancient  wave  are  seen  in 
the  Tasinanians,  Bushmen,  and  Fuegians.     If  so.  the 
n^mains  of  primitive   man  are  liuried   under  paleo- 
chrystic  ice.     Far  more  probable  would  it  be  to  as- 
sume an  ant.irctic  continent  under  genial  conditions 
in  which  these  primitive  races  lived,  and  whence  suc- 
cessive waves  emanated,  becoming  modified  by  their 
new  surrounding*  as  they  receded  from  their  point 
of  f>ri'j:in.     We  should  then  assume  the  submergence 
of  this  region;  leaving  remnants  of  these  low  types  in 
the  r«tagonians,  Tasmauians^  Bushmen,  and  others, 
and  precisely  where  we  might  expect  to  find  them. 
If  either  supposition  is  true,  the  earlier  traces  of  these 
lieople  are  burled  beyond  recovery.    The  prejudices 
of  man  himself  liave  also  caused  the  loss  of  much 
precious  material,   or  of  opportunities  which    can 
never  be  regaine*!.  —  ancient  skeletons  exhumed  only 
lobe  promptly  buried  again;  others  encountered  in 
excavation,   and    left    undisturbed    through    super- 
stitious fear.    Kven  at  the  present  time,  while  the 
collection^  and  study  of  the  remains  of  other  fossil 
mammals  go  on   unchallenged,   the  archeologlst  is 
l«s€t  by  a  class  who  repudiate  his  facts,  look  upon 
liis  <;v|tlences  as  deceptive  or  fraudulent,  and   mis- 
nodentand  his  aims. 

From  what  has  been  said,  it  is  evident  that  the 
discoren-of  the  remains  of  primitive  man  is  highly 
improbable.  Until  this  gooil  fortune  comes  to  us,  as 
come  it  may,  we  must  be  content  to  reason  from  the 
'^OTiilothe  unknown.  In  regard  to  tlie  physical 
characteristics  of  man,  there  is  a  manifest  dispropor- 
tion lietween  the  changes  he  may  have  un<lergono, 
and  the  known  change  of  other  nmmmals  since  mio- 
ceneilay*.  For,  while  slight  changes  in  man's  oste- 
*%ical  structurt?  liave  undoubtedly  taken  place, 
many  mammals  of  huge  form  and  great  variety  have 
•^copie  extinct,  and  others  have  been  profoundly 
^"piM.  On  the  other  hand,  it  seems  reasonable  to 
**''cve.  that,  the  moment  the  ancestors  of  man  pos- 
Wsieilthi*  power  of  banding  together  in  connn unities, 
Mid  of  Using  weapons,  they  became  capable  of  render- 
'"g  inoperative  the  very  influences  which  were  so 
*cthe  ill  mollifying  or  exterminating  their  manunalian 
**Wciai*s.  How  far  these  conditions  were  settled  in 
**»c  (juatemary,  may  »>e  seen  fron»  the  fact,  that  while 
oanpould  endure  an  arctic  climate,  and  survived  the 
liadal period,  his  anlhropoid  and  more  distant  pithi- 


coid  relations  disappeared  from  Europe  forever  on  Its 
approach. 

The  fact  that  man,  and  his  near  associates,  have 
been  regarded  as  structurally  the  highest  forms  of 
mammals,  has  led  to  the  natural  belief  that  they  must 
have  been  last  evolved.  That  man  is  jtre-eminently 
the  highest  form  intellectually,  goes  without  the  say- 
ing; but  in  regard  to  his  pliysical  characteristics  it 
seems  that  suflicient  importance  has  never  been  given 
to  the  generalizations  of  Cope,  who  shows  that  *'  the 
mammals  of  the  lower  eocene  exhibit  a  greater  per- 
centage of  types  that  walk  on  the  soles  of  their  feet, 
while  the  successive  periods  exhibit  an  increasing 
number  of  tliose  that  walk  on  the  toes,  while  tlie 
hoofed  animals  and  carnivora  of  recent  times  nearly 
all  have  the  heel  high  in  the  air.  .  .  .  Thus,  in  all 
generalized  points,  the  limbs  of  man  are  those  of  a 
primitive  type  so  common  in  the  eocene.  His  struc- 
tural superiority  consists  solely  in  the  complexity  and 
size  of  tlie  brain.  A  very  important  lesson  is  derived 
from  these  and  kindred  facts.  The  monkeys  were 
anticipated  in  the  greater  fields  of  the  world's  activity 
by  m(»rc  powerful  rivals.  The  ancestors  of  the  un- 
gulates held  the  fields  and  the  swamps,  and  the  car- 
nivora driven  by  hunger  learned  the  arts  and  cruelties 
of  the  cliasc.  The  weaker  ancestors  of  the  quadru- 
maua  possessed  neither  speed,  nor  weapons  of  offence 
or  defence;  and  nothing  but  an  arboreal  life  was  left 
them  when  they  developed  the  prehensile  powers  of 
the  feet.  Their  digestive  system  un specialized,  their 
food  various,  their  life  the  price  of  ceaseless  vigilance, 
no  wonder  that  their  inquisitiveness  ami  wakefulness 
were  stimulated  and  developed,  which  is  the  condition 
of  progrcssiAe  intelligence.**  This  explains  on  rational 
grounds  why  man  has  continued  to  persist  for  so  long 
a  time  with  physical  characteristics  so  slightly  modi- 
fied, while  other  forms  were  changing  or  becoming 
extinct. 

It  has  been  shown  that  structurally  he  is  related 
not  only  to  the  higher  apes,  but  with  numerous  lower 
foiins,  and  even  with  the  lemuroids,  remains  of  which 
have  been  found  in  the  lower  eocene  of  both  con- 
tinents. If  these  structural  affiidties  are  valid,  then 
we  must  look  far  beyond  and  below  tlie  present  higher 
aites  for  the  diverging  branches  of  man's  ancestry. 

Another  evidence  of  his  antiquity  is  the  early  estab- 
lishment of  well-marked  types,  which  must  have  re- 
quired an  enormous  lapse  of  time  to  have  Income 
established.  The  various  typos  of  skulls  are  met 
with  among  the  earliest  traces  of  man.  In  the  lake 
dwellings  of  Switzerland.  Dr.  Ills  has  discovered 
four  different  types  of  skulls. 

Professor  Kollman,  who  has  made  an  extensive 
study  of  the  crania  of  l)otli  hemispheres,  concludes 
that  the  sub-species  of  man  became  fixed  in  the 
pre-glacial  period.  Furthermore,  the  evidences  goto 
sliow  that  early  man  had  become  suflBclently  dirtVreu- 
tiated  to  acclimate  himself  to  widely  different  reijions 
of  the  earth's  surface,  while  the  apes  are  still  confined 
to  the  torrid  zone.  The  remains  of  his  feasts  show 
that  he  had  early  become  onmivorou^.  The  most 
jwwerful  argument  in  favor  of  tertiary  man  lies  in 
the  fact  that  his  earliest  remains  are  Uiil  confined  to 
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any  (>i)e  region  of  the  earth.  The  river-drift  men 
are  t'ouml  impartially  scattered  from  tropical  India 
through  Europe  to  North  America.  If  their  dis- 
tribution was  by  the  northern  approaches  of  the  con- 
tinent, it  must  have  been  in  prc-glacial  times,  because, 
as  Dawkins  shows,  an  ice-barrier  must  have  spanned 
the  great  oceans  in  northern  latitudes. 

It  seems  an  almost  fruitless  speculation,  to  inquire 
into  the  manner  of  their  dispersion,  yet  one  is  tempted 
to  surmise  that  if  they  originated  in  the  tropics,  then 
submerged  continents  must  again  be  restored  to  otTer 
the  necessary  means  for  such  a  dispersal.  If,  on  tlie 
other  hand,  their  home  was  in  the  north  or  south 
temperate  /one,  and  the  distribution  circumi>olar 
(and  this  scorns  more  probable),  then  we  have  another 
evidence  of  the  wide  separation  whicli  the  race  had 
aciiuired,  at  that  early  day,  from  its  tropical  relatives 
the  apes.  Whatever  the  facts  may  ultimately  show, 
this  unparalleled  distribution  of  a  people  in  the 
lowest  stages  of  savagery  proves  beyond  question  that 
man  must  have  pre-existed  for  an  imracnse  period  of 
time;  for,  with  the  known  fixity  of  low  savage  tribes, 
the  time  required  to  disperse  this  people  over  the  whole 
earth  can  only  be  measured  by  geological  centuries. 

The  farther  we  i)enetrato  into  the  past,  and  ascer- 
tain some  definite  horizon  of  man's  occurrence,  other 
ob>ervers  in  widely  different  regions  of  the  earth 
bring  to  light  traces  of  man*s  existence  in  equally 
low  iiorizons.  The  evidence  of  the  remoteness  of 
man's  existence  in  time  and  space  is  so  vast,  that,  to 
borrow  an  astronomical  term,  no  parallax  has  thus 
far  been  established  by  which  we  can  even  faintly 
approximate  the  distance  of  the  horizon  in  which  lie 
fir^t  appeared.  From  this  fact  wc  are  justified  in  the 
assumption  that  the  progenitors  of  quaternary  man, 
imder  different  genera  possibly,  must  be  sought  for 
in  the  tcrtiaries. 

Science  will  not  gain  by  the  erection  of  any  theo- 
retical barriers  against  tertiary  man.  until  such  defi- 
nite forms  are  met  with  that  shall  reasonably  settle 
the  beds  in  which  he  first  iHTCurred.  We  know  in 
what  rocks  it  would  be  obviously  absurd  to  look  for 
his  remains  or  the  remains  of  any  mammal.  So  long, 
hiiwever,  as  forms  are  found  in  the  lowest  beds  of  the 
tcrtiaries,  having  tlie  remotest  afiinity  to  his  order, 
we  must  not  cease  our  scrutiny  in  scanning  unbiased 
even  the  rocks  of  this  horizon,  for  traces  of  that 
creature  who,  until  within  a  few  short  years,  was  re- 
garded as  some  six  thousand  years  old,  and  who,  in 
despite  of  protest  and  prejudice,  has  :isserted  his 
claim  to  an  antiquity  so  great,  and  a  dispersion  so 
profound,  that  thus  far  no  tendency  to  a  convergence 
of  his  earliest  traces  has  been  demonstrated. 


scii':y'nFic  methods  and  scientific 

KNOWLEDGE  IN   COMMON  AFFAIRS.^ 

Economic  science  and  statistics  can  hardly  do  less 
than  t(»  promote  the  use  of  scientilic  methods,  and 

'  .Vlii*tntct  uf  an  aildrv".*  Wfure  ihu  ttovtion  uf  oconuinlc  "cl- 
vaov  mnl  ctatliiitlc*  of  the  .\iiifri<.-fin  ii!*8»n'lailon  for  lb**  a-lvam'e- 
mi-nt  of  >ciimce,  at  PliilaiU'lphia,  St'pt.  4,  hy  (»«ii.  .ToilN  Eaton, 
V.  S.  coiumisnioiu'r  of  viluoali.ni,  \V:L»liliii,'tun,  vIce-iirL-niiK-nt  of 
ihe  Hi.-L'ii(>(i. 


disseminate  scientific  knowledge  iu  commou  life. 
Science  has  had  a  hard  straggle  with  ignorance,  k 
host  neither  small  nor  amiable  ha$  been  arrayed 
against  It.     What  wonder,  then,  that  it  has  fim 
intrenched  itself  where  the  use  of  instruments  of 
precision  and  the  demonstrations  of   mathematics 
separated  it  from  the  critical  issues  of  man's  every- 
day conduct?    Xevertlieless,  history  may  in  the  n- 
mote  future  express  surprise  that  in  America,  whete 
the  power  and  conduct  of  man  are  so  importaot, 
science  has  so  long  neglected  the  rugged   issues  as- 
signed to  this  section. 

There  is  now  no  good  reason  why  scientific  men 
should  neglect  to  apply  scientific  methods  to  the 
economy  and  statistics  of  every-day  life.  If  mathe- 
matical principles  and  processes  are  applicable  to  the 
statics  and  dynamics  of  physics,  whj^  not  also  to  the 
statics  and  dynamics  of  society?  If  useful  in  econo- 
mics, why  not  in  personal  and  domestic  life?  True, 
in  all  questions  of  conduct,  we  must  include  man's 
free  action  of  will,  and  leave  room  for  doubt  or  for 
alteniativea  or  for  contrary  choice;  yet  how  many 
questions  of  daily  life  are  left  to  the  merest  conjec- 
ture, to  superstition,  or  to  the  wild  estimaginings.  and 
how  large  a  percentage  of  blunders  might  be  avoided! 
We  sndle  that  a  pagan  commander  moved  his  army 
by  the  flight  of  a  crow  or  by  the  aspect  of  an  animal's 
entrails;  but  how  many  merchants  sail  their  ships, 
and  agriculturists  plant  or  har^-est,  by  the  guesses  of 
charlatan  weather-prophets,  or  how  many  actions 
are  determined  by  seeing  the  moon  over  the  right 
shoulder,  or  by  confidence  in  a  horseshoe !  Myriads 
of  groundlc:<s  notions  to-day  affect  the  conduct  of 
personal  and  public  affairs.  It  is  time  for  science  to 
enter.  Many  a  juggler  would  then  lose  his  business, 
many  a  prejudice  have  to  be  given  up.  Pockets, 
policies,  and  politics  are  involved  in  the  issue.  The 
disposition  to  revel  in  the  marvellous,  to  dally  with 
uncertainties,  and  to  treat  all  mystery  as  concealing 
the  superhuman,  would  be  disturbed.    The  phrases 

*  we  guess,'  *  we  reckon,'  are  giving  way  to  the  phrases 

*  we  will  inquire,'  *wc  will  try  to  know,* 

Sir  William  Thompson  has  said,  "  Accurate  and 
minute  measurement  seems  to  the  non-scientific 
imagination  as  a  less  lofty  and  dignified  work  than 
looking  for  something  new; "  but  he  adds,  "  Nearly  all 
the  grandest  discoveries  of  science  have  been  but  the 
rewards  of  measurement  and  patient,  long-continued 
labor  iu  the  minute  shifting  of  numerical  results.'' 
Thus  the  methods  of  (economic  science  are  the  same 
as  those  of  other  branches  of  science,  while  the  latter 
also  yield  statistical  results. 

It  is  unfortunate  that  scientific  men  aspire  so 
exclusively  to  original  research.  We  need  men  to 
couple  love  of  science  with  love  of  mankind.  Liv- 
ingstone desired  to  explore  Africa  for  science,  but  as 
much  so  for  the  civilization  of  benighted  Africans. 
Is  science  for  man,  or  man  for  science?  Is  not  bene- 
fit to  mankind  the  real  measure  of  the  good  that  is 
in  science? 

Doubtless  Stephenson  was  more  perplexed  with  the 
mood  of  the  parliamentary  committee  than  with  the 
questions  of  improving  his  steam-engine.     From  a 
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It^ef  of  that  L'ommitteo  came  tbo  nbsunl  questiont 
Tottld  U  not  be  a  hkd  fix  if  the  eni^tne  shouM  mfel 
'cow  on  the  track:'*  •  Ves/  said  :>tcpheiison,  'it 
night  be  bftd  for  lht>  coo.'  Ttie  ilisseminnlion  of 
trt-*-  ■  ,;  scientific  us  [t»  discovery.  Souielim^s 
*•  ■■fi  act  as  if  truih  ould  not  be  expressed  in 

I*  Lir,  —  iiidtfed.  aa  if  it  cannot  be  truth  uri- 

l*"-  III  their  t»»nj)iii'»l"gy.    College  men  used 

to  M  v,  ui.ii  their  triennial  \touM  lone  character  if 
4»pdrekl  of  the  diffnity  of  Latin  —  though  it  was 
oflcn  bxd  Lallu.  AH  this  fooUshuesa  is  fast  passing 
a«Af.  AJrcAdy  it  ta  an  honor  to  sclentitically  leach 
sd«-i)C«.  iU  well  as  to  advance  lis  domain.  Still  it  is 
rtrvtymct  with,  and  far  less  understood  than  scieii- 
tfOc  ri'^earch.  Kere  is  a  great  fleld  for  immediate 
<r»apaDcy. 

Th**  scientific  method  of  communicating  traib 
nno^iees  the  fact,  that  in  early  life  man^s  powers 
fliv  shaped,  and  too  often  tho  hultc  of  his  knowledge 
adiuired.  Ilence  its  funtlaraeuLal  rule  must  be  sini- 
plicitf  In  the  use  of  laugnaj^e,  and  in  The  prcsenta- 
Uon  »>f  C4ch  truth  in  the  concrete.  This  scientific 
ld»'ih<Ml  i?  needed  even  to  preserve  classic  learning 
Ir  loc  and  di«u»e.    Adopted  in  the  whole 

d"  >ehoI.astic  instruction,  it  would  bring  new 

TDCarie*  to  acieuce,  and  new  beuefuctors  even  to  the 
tapport  of  pure  »cieuce.  A  better  taste  for  all  kinds 
•4  UbenUure  would  result.  Low  writing  would  be  at 
A  discouul.  We  sliould  thus  ehea|)eu  seientlfic  litera- 
liBiv.  ai2d  increaM2  museums  fur  object-teaching.  We 
may  iMrer  destroy  the  taste  for  low  and  degrading 
prtitta  by  inveighing  against  them  and  thus  advertis- 
iQf  tfaem.  but  we  may  create  a  taste  for  valuable 
ftadtng  which  will  not  be  satisfied  by  the  vile.  This 
Gtmtare  cannot  be  the  same  for  all  persons,  but  the 
leieniific  meihwl  should  pervatle  it  all.  Morals 
would  not  be  excludeil,  but  enforced;  the  imagina- 
Uou  not  neglected,  but  purified  and  elevated.  Ttte 
kody  of  Information  could  not  exclude  any  truth 
<i  »erTice  to  mankind.  Every  great  subject  would 
bnng  Uh  contribution  shaped  to  scientific  methods 
Kit!  adnpied  to  all  minds,  —  the  earth  as  influeiK*etJ 
bj  Lhr  sun  and  the  starry  world,  its  surface  of  lai>d 
tail  water,  of  mi^untains  and  streams  and  valley*,  of 
r«rr#ti  and  productive  soil,  the  plant  life  that  dwells 
QJkin  It.  the  animal  life  it  supports,  the  ctrcum' 
ttaUrul  atmosphere  and  its  phenomena;  and  man. 
*-ht  acienilHc  animal  who  makes  ail  this  ado,  and  for 
vltMxi  tt  is  made,  and  li.*  whom  it  is  given  to  possess. 
Vl'im  of  this  iieriwl  of  scientiiic  thought  might 
Ills  several  sciences,  and  direct  each  to  yield 
9HAI  It  ])os5e«»es  for  tills  correlation  of  economic 
tlvniglit,  for  human  instruction,  guidance,  enjoyment, 
anil  berUermcnl.  for  this  evolution  of  science,  for  the 
CmiMl  good  of  man  by  doing  it£  utmost  for  the 
Utinp  nf  daily  life.  Gravitation  weighs 
the  most  volatile  p:a-tiolc  and  the  vastest  of  far- 
99  ftauM.  Tbe  laws  of  economic  science  are  the  same 
I*  Ihm  lowly  as  to  the  great  man :  by  them  he  meas- 
«f»  tha  prle*  of  his  salt,  and  the  safeguards  of  his 
Ubany. 

TWanIs  tbH  i;athering-np,  for  man's  dally  use,  of 
alt  th»  lessims  of  nature,  th«  progress  of  the  race  Is 


tending.  Steam,  the  telegraph,  and  the  telephone 
foous  all  thooglit  and  action.  We  shall  yet  demand 
of  every  department  of  knowledge,  'What  good  for 
man?'  Eai:h  science  will  Iiave  its  body  by  itself, 
atid  yet  till  numerous  relations  to  every  art,  and  yield 
its  practical  lessons  to  every  man  according  to  his 
understanding  and  preparation.  Data  thus  correlated 
will  tneet  the  child, —  nay,  will  guide  the  paternal  in- 
fluence and  action  in  its  behalf.  But  now  the  child, 
in  its  greatest  dependency,  is  met  with  the  destruc- 
tive follies  of  ignorance.  Neglect,  mistakes,  or  down- 
right violations  of  nature's  laws,  ofteu  consigu  him 
tu  the  grave,  or  plant  in  him  the  seeds  of  permationt 
disorder.  Physicians  may  relieve  his  colic,  or  cure 
hla  disease;  but  how  rarely  can  they  so  direct  the 
nursing  and  training  as  to  assure  health!  If  llie  Im- 
painuent  is  mental,  and  we  go  to  Insnnc-asylums  for 
advice,  wa  learn  what  ])er  cent  of  the  cases  under 
ti-eatment  could  have  been  prevented,  and  t'tToris  will 
he  made  to  cure.  But  we  want  prevention,  not  cure. 
We  want  information  ujion  questions  of  food,  of 
raiment,  of  shelter,  of  air.  of  vocation,  of  occupa- 
tion; not  for  one  man,  or  one  class  of  men,  l>ul  for 
all  men  in  all  conditions. 

The  era  of  this  diffusion  of  knowledge  has  already 
actually  commenced.  Men  not  eng.oged  in  scientific 
pursuits  are  gradually  coming  to  feel  the  necessity  of 
gathering,  grouping,  and  generalizing  the  data  which 
give  them  a  clearer  measure  of  health,  comfort, 
pleasure,  as  well  aa  the  profit  and  loss  involved.  As 
l>alance-sheets  arc  studied  in  business,  so  are  ques- 
tions of  tinance,  of  taxation  and  public  expenditure. 
Greot  operations,  like  tho^e  in  com.  In  coal,  in  cot' 
ton,  in  wool  or  stik,  leather  or  lumber,  in  iron  or 
gold  or  silver,  and  of  all  the  great  industries,  —  agri- 
cultural, mechanical,  commercial,  professional.  — 
demand  and  have  their  collections  of  statistics,  and 
their  vast  accumulations  ready  as  contributions  to 
economic  science.  But  the  correlation  of  all  these 
and  their  actual  results  have  not  yet  been  reached. 
Xevertlieless,  money  sees  the  profits  of  this  wisdom, 
and  is  tnore  willing  to  pay  for  it.  Expert  investiga- 
tors are  in  demand.  Tublic  action  requires  it.  The 
idea  of  a  republic  in  which  all  its  citizens  shall  act 
patriotically  and  vtituously,  from  free  choice  of  the 
right  course  und  on  their  own  knowledge,  demands  it. 
Napoleon  L  said,  'Statistics  mean  the  keeping  of  an 
exact  account  of  a  nation's  affairs,  and  without  sucli 
an  account  there  is  no  safety;  *  while  Goethe  declared. 
'I  do  not  know  whether  figures  govern  the  world, 
but  this  I  do  know:  they  show  Aoro  it  is  governed.' 
America  has  accepted  the  responsibility  of  rejtorting 
its  operations,  and  of  disseminating  information  for 
the  bei\efit  of  all  the  iwople.  Boards  of  health,  of 
charity,  of  education,  and  bureaus  of  stAllsllcs  and 
labor,  are  demanded  by  state  and  nation.  They  are 
becoming  jiotent  iu  reducing  to  order  tlie  chaos  of 
data  so  long  without  form  and  void. 

The  character  of  the  information  demanded  marks 
the  progress  of  the  age.  Diu'lng  how  many  ages  was 
the  cuunting  of  men  and  the  measure  of  their  con- 
dition undertaken  solely  to  prepare  for  warl  Even 
our  own  colonial  census  was  taken  for  this  puqiuse. 
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Tlie  constitutioii  t)f  our  fathers  providod  for  rep- 
rest¥nt:itioii  in  congwss  and  in  the  electoral  collotro 
accmlin!!  to  population.  This  has  led  to  vast  re- 
sults. A  ina^niiict'nt  world  of  data  is  now  spread 
Iwfore  us  l»y  the  census.  Kvery  man,  woman,  and 
ehiUl.  ami  their  interests,  enti'r  into  it,  and  it  has  its 
lesion  for  I'aeh  in  all  their  various  capacities  and 
relations;  hut  not  more  than  a  hundred  thousand 
can  possess  it.  and  few  can  nia^U'r  the  whoh*  of  it. 
It  would  he  loo  much  to  eonu>  annually,  and  there- 
fore cannot  he  fn'qu*?nt  enough  t<>  meet  every  con- 
ditinn.  Many  statements  should  he  annual.  Our 
systtMU  of  government  alTords  an  excellent  opportu- 
nity to  ptTfeci  a  system  of  statistics  ]»aralli'l  to  thi* 
decmidal  ci'usus.  and  fitted  1o  meet  all  denninds. 

I*nlih'cisis  have  said  much  of  the  importance  of 
the  town-mcetiuj;  a«  found  in  New  Kn,i;land.  An 
important  eluu  act  eristic  of  it  is  llie  briui^ing  of  all 
ijUrslions  of  public  taxation  and  exi>enditnre  and 
policy  lo  ilir  consideration  of  all  th<*  citizens.  This 
atti'nlii>n  of  all  tin*  citizens  to  the  details  of  nunii- 
ci]>ai  action  in  larye  cities  is  impossible:  lliercfore 
there  are  public  reports  an<l  manifohl  statenuMits. 
But  should  the  town^ystcni  of  reports  he  every- 
where adopted,  and  these  be  followed  hy  county  and 
slate  sumntarios,  the  nation  could  group  these  so  as 


to  give  a  v.iriety  of  form  and  result  sufficient  for 
each  aecordinj;  to  hii  interest.  The  student  and 
statesman  would  find  thcui  falling  into  appropriate 
classes,  of  sufficient  frequency,  and  in  coon^ctioii 
with  our  decennial  census  of  the  nation  voiild 
discover  us  in  tlie  very  front  ranlc  with  respect  to 
Icnowlcdjje  of  ourselves  as  a  people.  This  is  hot 
done  measurably  for  the  subject  of  education.  Each 
institution  puhlislics  its  report  or  catalogue,  most 
towns  and  cities  tlieir  reports;  many  states  gather 
up  the  data;  and  the  national  bureau,  carefully 
avoiding  improper  complications,  and  solely  forihe 
purposes  of  information,  issues  an  annual  volniDe. 
The  result  is  unique  in  llie  history  of  voluDttn 
statistics.  Were  this  system  carried  into  €TCr>- other 
i;reat  field,  autl  the  whole  distilled  into  a  single  vol- 
ume, and  should  each  nation  do  the  same,  we  shouW 
sen  tin:  beginning  of  a  solid  foundation  for  inler- 
iiatiiuialism.  and  the  scientific  method  at  last  pi>r- 
vading  the  world  of  thought.  It  w^ould  deienniiie 
the  most  far-reaching  generalizations,  and  haw  an 
elTect  upon  common  life  not  now  possible.  CWM- 
hood  would  be  ushered  into  new  conditions,  and 
alike  the  humblest  and  the  liigliest  would  mn- 
easily  find  the  truth. 


BRTTfSlT  ASSnviATlOX  FOR   TliE  ADVAXi'EMENT  OF  SCIENCE. 


PIIOCEKUISGS  OF  THE  ^fA  TIIEMA  TICAL 
AX/J  PHYSICAL  SCIENCE  SECTION. 

TiiK  session  of  the  liritish  a<is)iciatiou  in  Montreal 
might  be  fairly  dt'siKualed  as  u  's«*ction  A'  meet- 
ing, in  view  of  tho  leailing  position  in  Hritish  science 
oi'cupieil  by  tli*'  representatives  of  that  section,  and 
the  prominenci' which  was  accorded  them  and  Iheir 
section  in  thu  general  meetinj^s  of  the  association. 
The  retiring  president  of  the  association,  who  was  to 
iiave  been  present,  but  was  not,  was  a  distinguished 
member  of  the  section.  His  few  duti**s  were  iiraco- 
fully  perfornif'd  by  another  distinguished  member  of 
the  section,  Sir  Willi.am  Thomson,  who  also  presided 
over  the  sittings  of  the  section  during  the  meeting. 
As  representing  the  retiring  president  he  introduced 
liis  successor,  tin-  president  for  '[^M.  in  the  jierson  of 
Lord  Uayleigh,  anollier  of  the  *  strong'  men  of  sec- 
tion A.  Two  of  the  three  evening  lectures  were 
given  by  members  of  the  sei'tiou.  on  suhjeels  con- 
nected with  physics  and  astrtiiiouiy. 

When  it  is  remarked  that  the  place  of  meeting 
offers  no  c^pi^eial  attractions  lo  sludeiits  of  mathe- 
matical and  i>liysieul  seienee.  it  will  be  adnntted  that 
tlie  roll  of  iho  section  presented  an  unusiuil  array  of 
great  names,  ineliultng  as  it  did  sueh  as  Sir  William 
Tliom-*oii.  l^or^l  Uayleigh.  .1.  ('.  Adams,  .T.  W.  L. 
Gliiislier,  Ilenr.iei.  Dewar,  Preeee,  .lames  Glaisher. 
Lodye.  Ilev.  Si  J.  Teny.  Osborne  Ueynohls,  and 
many  or  hers.      \ 

As  iniirht  be  Aasilv  inferred  from  a  glance  at  the 
\      ' 


above  list,  a  large  majority  of  the  papers  pre>euteil 
had  to  do  with  i»liysics  ralherthan  with  astronomy  or 
l>ure  mathematics.  Hy  a  judicious  action  of  tti* 
sectional  committee,  and  one  worthy  of  inntation- 
the  papers  were  very  fairly  *  bunched'  by  subjects  Sf 
that  one  was  not  required  to  remain  during  the 
entire  week  in  order  to  listen  to  the  treatment  of  a 
particular  topic. 

Th«'  first  notable  physical  paper  to  be  jiresentod 
was,  of  eoiuse,  the  address  of  Lord  Xtiyleigh  ** 
president  of  the  association. 

This  adiireas  has  already  been  placed  before  tiie 
readers  of  this  journal,  and  no  extended  reference  to 
It  will  be  necessary.  Althiuigh  hi>iorlcaI  in  tlrt 
main,  it  was  rich  in  valuable  and  timely  sugiie-stieiis 
such  as  could  ciune  only  from  oni*  as  thonmjihly 
familiar  with  the  topics  referred  ti»  as  its  author.  A* 
a  sample  of  these,  may  bo  qu(»ted  the  remarks  con- 
cerning the  theory  of  the  action  of  tlie  telephone, 
which  was  declared  to  be  "still  in  some  respects  oli- 
scure,  as  is  shown  by  the  comparative  failure  of  tlie 
many  attempts  lo  improi'e  it;"'  and  in  considerins 
some  of  tin-  explanations  that  have  hoen  offt-reU. 
Lord  Uaylei;;h  said,  '*  We  do  well  io  remember  that 
molecular  changes  in  solid  masses  are  inaudible  in 
themselves,  ami  can  only  he  manifested  to  our  ears 
liy  the  gen**ration  of  a  t<i-and-fro  motion  of  the 
external  surface  exteiuling  over  a  considerable  .irea. 
If  the  surface  of  a  solid  remains  uiidlsturbi^'d.  our 
eai-s  can  tell  us  nothing  of  what  goes  on  in  the 
interior," 
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The  atldre^9  of  Sir  WilHaiii  Tliuinsoii  as  presiding 
•tfirt^ruf  sectiou  A  must  be  cart-fully  road  and  stud- 

■  li  to  be  appreciated.  One  or  two  of  tlie  'steps 
'■■wapis  a  kinetic  tlieory  of  mailer'  may  be  usefully 
reltrrt'il  to.  The  as  yet  unsurmounted  diffieuUy  in 
till-  kinHic  tlipory  (if  cases  is  the  explanation  of 
*A)i.it  aclually  lakes  place  durini;  a  molecular  collis- 
:>'!i.  It  neetl  liardly  be  said  that  physicists  will  nul 
\k  Kitistied  until  more  or  less  of  ibe  obscnrity  sur- 
roicMiiij;  this  subject  h  di>siputed.  The  mutual 
viioi)  at  the  moment  of  eollisioii  has  been  generally 
>!vumoil  to  be  repulsive  by  all  who  have  written  of 
i-r  cuiiiribuled  to  the  kin<:tic  theory.  Sir  William 
Tli'imson  asks.  May  it  not.  after  all,  bt;  attractive*? 
I'iiKt  certain  eontlilions  it  seems  that  the  appear- 
.iuv»jf  repulsion  may  be  the  ri'sult  of  attraction.  In 
;;«iit:::il.  two  molecules  approachin*;  each  other  with  a 
IjI-Ji  velocity,  a^^umed  to  bu  dm*  to  tlieir  attraction 
for  each  ulhtr.  will  approach  obliquely,  as  the 
■li;iiiC":s  of  a  Miuart-  *hit'  will  be  exceedingly  small; 
•Lvvwill  then  da-^h  past  each  other  in  sliarply  con- 

■  Mv.'  curves  around  their  centre  oi  gravity,  ami  lly 
.i-mdiT  a^ain.  bomethiiig.  indeed,  after  the  fiishion 
'I.ivi»ruel  j-assiiig  anmnd  the  sun.  "A  careless  on- 
;-'"ktr,"  says  Sir  William  Thomson,  "might  imagine 
:li('}  h.i(l  repelled  one  another.'*  The  idea  that  this 
tr::i;iial  action  might  l)e  attractive  rather  than  repul- 
<\'-  liiiO  been  in  hi"  mind  for  tbirty-iive  years,  but 
ii|'  !■»  the  preparation  of  this  address  he  had  lU'ver 
r:;.ulo  any  thing  of  it. 

But.  after  all,  the  molecules  must  be  intlnltely  small 
ill  "nlrr  that  they  may  nctcr  come  in  actual  contact. 
Hf  [liiii  we  cannot  evade  the  consideration  (»f  the 
•■ffw.:s  of  these  real  Impacts  when  they  do  occur. 
Cuticeniing  tln-se  impacts,  but  two  views  seem  to  be 
•j'lVn  to  ns:  the  one  is  to  im.aginc  the  molecule  to  be 
iHttle elastic  solid:  the  other,  to  conceive  it  to  be  a 
'o>iiti::uration  of  motion  in  a  continuous  all-pervad- 
iii?  liquid.*  It  is  hardly  nerc>sary  to  say,  that,  in 
:hei>p[iiion  of  Mr  William  Thomson,  the  latter  must 
"tthe  final  hypothesis  upon  which  we  may  re.st. 

But  as  a  convenient  intermediate  station  he  >ug- 
i'^^t'-d  tlie  conception  of  an  elastic  molecule,  out  of 
«i.l'h  we  might  not  only  construct  a  model  of  a  gas, 
liii.  with  suuie  satisfaction,  by  linking  these  niole- 
cult-s  t'tgether  wo  nnght  explain  the  elasticity  of  a 
siiiiil.  In  a  pajM'r  presented  to  the  Koyal  Soetely  of 
Winburgli  in  March,  \$i<U  of  which  the  tilh'  only 
bill)  Iteen  published,  he  liad  shown  how  an  elastic 
<y»tem  may  hi*  ci»nstrtn'ted,  composed  entirely  of 
suitably  disposed  ma-^ses  in  mt>tiun.  A  sy-stcm  of 
f'>ur  ffyr(»i*tatic  masses  connected  together  by  links 
Aas  <«bi»Hn  to  possess  all  of  the  properties  of  an  ordi- 
i;iry  elastic  spring,  although  composed  of  matter  in 
ts"lf  entirely  devoid  of  elasticity.  By  properly  link- 
ng  great  numbers  of  such  gyrosiatic  systems  together, 
.  model  of  an  ehistic  solid  results.  Such  a  hypo- 
IiHieal  <o[U\  lends  itself  ea»ily  to  tlie  explanation 
if  fuch  I'tTecis  :ls  the  rotation  of  the  plane  of  vibra- 
i*>ii  of  a  wave  transmitted  ibrougli  it,  as  in  Kara- 
ay's  celebrated  ex]>eriment  of  the  rotation  of  the 
tUne  of  polarization  of  a  ray  of  light  in  a  magm-tic 
leia. 


Sir  William  Thomson  considered  further  the  possi- 
bility of  discarding  entirely  the  postulate  of  rigidity 
in  the  materials  under  consideration,  and  showed  how 
a  hydrokiuctic  model  of  matter  might  l»e  constructed 
in  which  all  the  effects  of  'action  at  a  distance' 
might  take  place.  By  means  of  this  the  model  of  a 
1)6^6^  gas  might  bo  produced,  in  winch,  however, 
there  still  exists  the  difficulty  of  explaining  the  ca.se 
of  actual  impact  of  the  particles.  Some  ingenious 
suggestions  were  made  in  the  way  of  surinounting 
this  ditficulty;  and  the  whole  address  wasenrichi-d  by 
tlie  most  delightful  digressions  on  the  part  of  the 
author,  during  which  the  manuscript  was  neglected, 
and  the  section  was  afforded  the  pleasure  of  following, 
as  best  it  could,  the  great  physicist  in  his  involuntary 
t;xcur.<)ions  into  this  most  interesting  but  little* 
explored  domain  of  pliysioal  science. 

Lord  llayleigh,  in  Ids  presidential  address,  had  re- 
ferred at  sonu!  length  to  recent  investigations  con- 
cerning tlie  theory  of  lubricants;  and  the  section  was 
therefore  in  a  favorable  mood  to  listen  to  the  iirsi 
regular  paper  on  the  programme,  which  was  a  tlieo- 
retical  consideration  of  tlial  subject  liy  ProfcMor 
Usbiiruc  Reynolds. 

The  hithfMto  unrecognized  results  obtained  by  Mr. 
Tower  in  his  cx^ieriments  were  referred  to.  Mr.  Rey- 
noUls  undertaking  to  show  that  they  were  In  strict 
accordance  with  »)ur  knowledge  of  the  laws  of  motion 
of  viscous  lluids.  Mr.  Tower  ha<l  found,  that  when 
the  rotating  journal  with  its  box  was  immersed  in  a 
bath  of  the  lul>ricant,  the  roistance  was  not  more 
than  one-tenth  of  its  value  in  ordinary  oiling,  and  that 
the  joiunal  was  le>s  likely  to  heat  at  higher  than  at 
lower  speeds,  liy  boring  a  liole  through  the  top  of 
the  box.  it  was  fouuil  that  the  oil  w:is  forced  through 
with  considerable  velocity;  and  on  attaching  a  press- 
ure gauge,  as  higli  as  two  hundred  pounds  per  square 
inch  was  indicated.  The  oil  appeared  to  be  carried  up 
by  the  motion  of  the  journal,  ami  to  form  a  film  upon 
w]ii4:a  the  box  rested.  Mr.  Reynolds  showed  that 
tlicre  would  necessarily  result  a  ditrerence  of  i)re88ure 
on  the  two  sides  of  the  vertical  line  through  the  cen- 
tre of  gravity  in  the  thin  space  between  the  box  and 
journal:  the  nmximum  being  on  one  side  or  the  other, 
according  as  the  rotation  is  one  way  or  the  other. 
Mr.  Tower  had  found,  that  if,  after  running  the  jour- 
jial  for  some  time  in  one  direction,  a  reversal  were 
made,  great  heating  would  result.  Owing  to  tlie 
differenio  of  pressure  above  referred  to,  it  was  to  be 
expected  that  this  would  occur;  as,  undoubtedly,  the 
box  ami  jourinil  became  ada]>ted  to  each  other  for  a 
certain  direction  of  running,  and  when  a  reversal  wab 
made  some  time  would  elapse  before  a  re-adapiation 
would  be  completed.  This  would  explain  why  a  new 
journal  and  box  would  alicai/H  heat  on  tirst  being  run, 
liowcver  perfect  they  may  be.  Mr.  Tower  bad  lik- 
ened the  operation  to  a  stroking  of  tlie  fibres  of  the 
metal  in  one  way  by  one  direction  of  revolution,  ami 
the  reverse  stroking  at  the  early  part  of  a  reversed 
motion;  but  this  was  not  the  true  explanation,  as 
the  resistance  was  evidently  a  shearing  resisLince. 
the  sliding  of  one  layer  of  oil  over  the  other.  Sir 
William  Thomson,  in  commenting  ui}on  the  paper. 


y 


250 


SCIENCE 


[You  IV,,  Ka  «. 


called  attention  to  the  fact  that  one  solid  cannot 
slide  over  another  without  tearing. 

Professor  Reynolds  also  presented  an  interesting 
paper  on  a  method  of  illustrating  the  second  law  of 
therino-dynaniics  by  means  of  kinetic  elasticity.  If 
a  long  flexible  cord  or  chain  be  suspended  with  a 
weight  at  the  lower  end,  the  weight  may  be  lifted  a 
considerable  distance  by  communicating  a  vibratory 
motion  in  a  horizontal  plane  to  the  upper  end  of  the 
chain.  It  then  represents  an  absolutely  reversible 
engine.  If  the  weight,  when  at  an  elevated  point, 
be  removed  from  the  chain,  to  straighten  tlie  chain 
out  will  require  as  great  an  expenditure  of  enei^', 
not  countiuu  dissipation  through  friction,  etc.,  as  was 
consumed  in  raising  the  weight.  It  was  shown  that 
In  tills  model  the  mean  square  of  the  velocity  of  the 
chain,  multiplied  by  the  weight  per  unit  of  length, 
corresponds  to  the  heat  in  Camot's  engine.  Another 
form  of  the  device  consisted  of  two  vertical  cords  to 
which  a  number  of  horizontal  bars  of  wood  were  at- 
tached at  equal  distances.  In  discussing  the  paper, 
Professor  Fitzgerald  described  a  very  pretty  illus- 
tration of  the  same  principle  by  means  of  a  *  balanced 
governor,^  witli  a  chain  and  weight  attached  in  such 
H  way  as  to  be  in  equilibrium  in  all  positions,  the 
details  of  wliich  are  diflicult  to  iVescribe  witliout 
the  aid  of  a  dlagraui. 

The  subject  of  the  relative  vapor  tensions  of  a 
body  in  the  liquid  au'f  8olid  state  at  the  same  tem- 
perature was  discussed  in  a  paper  by  Professor  l!aui- 
^ay  and  Mr.  Sydney  Young. 

Professor  .lames  Thomson  long  ago  j^ointed  out 
that  there  must  be  a  sudden  change  in  tlie  curve  of 
vapor  (lensity  of  water  at  I  he  point  of  ^olidilication; 
and  sliowed  that  this  change  was  really  to  l>e  detected 
in  Regnault's  results,  hut  that  Kcgnault  himself 
had  not  thought  sucli  a  break  to  occur,  and  had 
'smoothed'  his  cur\e  at  this  point;  belicvinj;  errors 
of  observation  to  bo  suflicient  to  cover  the  discrej)- 
ancies. 

Messrs.  Ramsay  and  Young,  by  moans  of  ingenious 
devices,  had  overcome  some  of  tlie  difficulties  of  the 
experimental  investigation,  and  had  experimented 
upon  camphor,  benzine,  water,  and  several  other  sub- 
stances. The  results  were  in  accordance  with  tlie 
l)reviously  accepted  views,  and  in  the  case  of  water 
were  found  to  aiiree  witli  those  liased  upon  J*rofossor 
James  Thomson's  formula. 

Radiation  was  the  subject  of  two  or  three  iiai>ers. 
Professor  Dcwar  olTered  the  metliods  and  results  of 
au  investigation  of  the  law  of  total  radiation  at  liigh- 
temperatures.  The  plan  untl  arrangement  of  tlie  ap- 
paratus for  the  research  were  ingenious  and  elTrclive ; 
and  Professor  Dowar  stated  that  he  had  just  learned 
fp.im  Professor  Xewcomb,  that  he  had  some  time  be- 
fore ilevised  and  described  an  arrangement  for  the 
>>ame  puri>ose,  identical  in  principle  with  that  made 
use  of  in  his  own  work. 

For  relatively  low  temperatures.  Proft'ss<tr  Dewar 
made  use  of  an  iron  vessel  containing  mercury,  into 
which  a  thermometer-bulb  was  pushed.  The  radia- 
tion measured  was  that  from  one  side  of  the  vessel, 
which  was  made  of  exceedingly  thin  iron ;  and  the 


heat  was  received  upon  the  face  of  a  thermqtile 
enclosed  in  a  case  properly  screened,  and  unoged 
so  that  a  steady  current  of  water  would  be  used  to 
maintain  constancy  of  temperature  at  one  face.  For 
these  lower  temperatures,  the  equation  expresiiog  the 
amount  of  radiation  was  of  the  ordinary  pinbolic 
form,  the  radiation  being  nearly  proportional  to  the 
square  of  the  temperature.  The  difSculty  in  dealing 
with  high  temperature  Is,  that  most  Bubstauces  od- 
dergo  au  alteration  in  the  character  of  tha  sorfue 
when  the  temperature  is  very  much  raised.  The 
arrangement  finally  adopted  consisted  essentially  of  a 
platinum  air  thermometer,  the  bulb  of  which  vu  cd- 
closed  in  a  small  furnace  with  a  small  opening  throogb 
which  the  radiation  took  place.  The  walls  of  the 
platinum  bulb  were  very  thick,  nearly  a  quarter  of  in 
inch  in  the  actual  experiment,  and  the  bulb  wai  con- 
nected with  a  mercury  manometer  for  determining 
the  pressure.  Experiments  were  also  made  to  deter- 
mine the  radiation  when  the  thermopile  was  protected 
by  an  Iodine  screen.  The  resulta  were  as  foUovs, 
the  numbers  being  In  arbitrary  units:  — 

Radiation  at  COO'^  .  .  15.5,  screen  used,   9. 

"         '*  700°  ,  .  19.5,      •*         **      12.2 

"  800O  .  .  29.0,       "         "      10.3 

*'  iXWo  .  .  42.5,       •'         "      29.0 

*•         "1000°.  .60.5.       "         "      44.0 

••         "1100°.  .  S4.5,       "         "      00.0 

The  assumption  was  made,  tliat  the  radiation  wab 
represented  by  some  power  of  the  temperature:  ind 
this  power  w:is  found  in  the  first  case  to  be  3.4.  and 
in  the  second  S.3,  thus  showiug  a  tendency  to  ap- 
proach the  fourth  power;  and  attention  was  called  to 
the  fact  that  many  of  the  results  of  Dulong  and  Petit 
wi^re  well  represented  by  the  equation  R=af'. 

Mr.  J.  T.  Bottomly  offered  a  paper  on  the  loss  of 
heat  by  radiation  and  convection  as  affected  by  the 
diinen?iions  of  the  cooling  body,  and  on  cooling:  in  a 
vacuum :  which,  on  account  of  the  absence  of  tlie  au- 
thor, was  read  by  Sir  William  Thomson.  The  paper 
was  based  on  an  extensive  series  of  resistance  meas- 
urements of  copper  wires  under  various  conditioiw. 
accepting  the  well-known  coefficient  of  increase  of 
resistance  of  copper  for  increase  of  temperature.  The 
conclusion  was  reached,  that  the  emission  power  wa$ 
greater  for  small  wires  than  for  large  ones,  an<l  that  it 
diminished  with  the  pressure. 

It  would  be  almost  imimssible  to  give  a  perfectly 
clear  idea  of  Sir  William  Thomson's  paper  on  a 
gyrostatic  working-model  of  the  magnetic  compass. 
without  quoting  the  paper  entire.  Wliat  he  projtosed 
to  accomplish  may,  however,  be  readily  understood. 
At  the  last  meeting  of  the  association,  at  .Southpon. 
he  had  explained  several  methods  for  overcoming  the 
difficulties  wliich  seemed  to  have  defeated  all  lirovious 
attempts  to  realize  Foucault's  "  l)eautiful  idea  of  dis- 
covering with  perfect  definiteness  the  earth's  rota- 
tional motion  by  means  of  the  gyroscoi>e."  He  had 
there  shown  that  a  gyrostat  supported,  without  fric- 
tion, on  a  fixed  vertical  axis,  with  the  axis  of  the 
fly-wheel  approximately  horizontal,  will  behave  ex- 
actly as  does  a  *  magnetic  compass,'  onlv  with  ref- 
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lo  Ibc  true  or  rotational  nortb  rather  than  the 
na^«tic  north.  A  method  wa^  there  presented  for 
•n  mcFanting  a  gyrostat  about  such  vertical  axis  as 
to  reduce  the  friction  to  a  miniiiiuni.  The  present 
paf»*r  wa*  concerued  principally  in  the  presentation 
and  liLscQssion  of  another  and  simpler  plan  for  real- 
bine  the  saine  iilea.  The  plan  consisted  easentially 
In  su»p<Mtding  a  gyrostat,  properly  constructed,  by 
inca]t9  of  a  rerj-  long  and  very  fine  pteoi  wire  attached 
lo  a  lorsioQ-head,  capable  of  being  lumed  about  a 
vMtkal  axis,  at  ilie  top.  The  gyrostat  belnp  sus- 
prf..4,..)  y.r'  <iiccessire  adjustments  of  the  position  of 
x\  iiuad.  a  rK)sit1on  is  found  in  which  the  po- 

l;,o  gyrostat,  In  ri'tation  lo  the  lorsion-head, 
►w-i  that  the  wire  ir  free  from  torsion.  In  thin 
iltion  the  axis  of  the  gyrostat  will  l>e  in  the  true 
t)«rih-and-«outh  line:  and,  if  disturbed  from  this 
iUan»  it  will  Tibrate  about  it  precisely  as  does 
oniioary  magnetic  needle  about  the  magnetic 
ill  an. 
'Tlii*  HUtbor  pointed  out  several  difficulties  in  the 
\y  'A  th«  complete  re:iliz:«tioti  of  the  idea,  and 
doMd  by  sug^e^ting  some  possible  methods  of 
moontlnf*.  Iti  a  simple  way.  a  gyrostat  free  to  move 
about  jorously  or  very  approximately  verti- 

cal     T  ..(  Hiiy  practical  results  which  may 

r.  :,  tin*  suggestion  of  agyroslalic  compass 

15  -  interesting  as  an  example  of  how  motion 

tt  ''ly  lake  tlie  place  of  a  directing  forcc^ 

a.  Illy  one  of  the  many  which  Sir  William 

Thomson  has  furnished. 

\^  TT.^K   naturally  to  be  exitected,   topics  bearing 

ti  iject  of  electricity  occupied  a  good  share 

iM  •    of  the  seclion.     UnfiTtunaiely  one  or 

tvn  pspr.rs  bearitig  upon  this  subject  had  been  as- 

Id^ird  to  the  themlcal  section,  and  were  presented 

nnMraporaneously  with  the  electrical  discussion  in 

nrtioa  A       Th*»  jiaper  by  Professor  Frankland,  on 

thr  ebtmicaJ  a>|?«cls  of   the  storage  of   power,  was 

«m0  vhtcb  many  members  of  section  A  would  have 

ilellght«d  to  bear.     While  it  was  being  read. 

,  acctloi)   A   wa»  engaged    in   an   extremely 

(aiamtlog  discussion  of  the  question  of  the  seal  of 

tk^  Htnromotive  forces  iu  the  voltaic  cell,  which 

;^*ed  by  Profeflsor  Lodge.    For  the  first  time 

itKtory  of  the  oaAuciation,  the  experiment  was 

ni  assigning  a  definite  topic  for  general 

■'.  \nd  ilio  success  was  sncb  as  doubtless  to 

in«nt  establishment  of  the  custom, 

I'rofes'or  I>odi;e  to  open  the  discus- 

zL^zs    frxi   cxtninoly   forttinate.     He  is   not  only  a 

tiadr  aud  clear  expounder  of  his  own  views,  but  he 

.it:«,  AS  a  leader  in  the  discussion,  in  that 

•    were    not    tliosc   which    are  generally 

J  orthodox.     Uis  opening  paper  was 

'   iu  fact,  too  largely  so  in  tlie  opinion 

vi  :   tus   liearcrs.     He  traced  the  hislury  of 

!  .  ■□  from  the  time  uf  VoItA,  declaring  that 

!  ...    'piiiiyn^  jrj  ^,nf  knowledge 

r  Voltain  1801  and  of  Sir 

SViLii.  i<j\.    Of  late  years  the  so- 

eaOed  had  been  generally  accepted. 

Tb1«Ui»"rT.  -••^  u'tkcf.uly  understood,  Professor  Lodge 


could  no  longer  accept.  Be  did  not  believe  that  two 
melals  in  air  or  water  or  dilute  acid,  but  not  In  con- 
tact, are  practically  at  the  same  potential;  orthattwo 
melals  in  contact  are  at  8eriou<>ly  different  |ioteutlals, 
or  that  the  contact  force  between  a  mel^il  and  a  dia- 
lectric,  or  between  a  metal  and  an  electrolyte,  is 
Bniall.  He  did  Iwiieve  that  by  far  the  greatest  part 
of  the  electromotive  force  of  a  voltaic  cell  exists  al 
the  zinc  and  liquid  contact  rather  than  al  the  zinc 
and  copper  contact,  as  generally  supposed,  although 
lio  believed  that  there  was  an  elect romolivu  force  at 
the  junction  of  every  two  substances.  A  summary 
of  the  argument  may  be  brielly  given  as  follows, 
w-hicli.  as  far  as  U  goes,  la  in  Professor  Loilge's  own 
words :  — 

Wherever  a  current  gains  or  loses  energy,  there 
must  l)e  a  scat  of  electromotive  force;  and  converse- 
ly, wherever  there  is  a  seal  of  electromotive  force,  a 
ctirrent  must  lose  or  gain  energy  in  passing  it. 

A  current  gains  no  energy  in  crossing  from  cop|>er 
lo  tine,  lienco  there  Is  no  appreciable  electromotive 
force  tiiere. 

When  a  current  blows  from  zinc  to  acid,  (he  enei-gy 
of  the  combination  wliich  occurs  is  by  no  means 
accounted  for  Ify  (he  heal  Uiere  generated,  and  the 
balance  Is  giUucd  by  the  current;  hence  at  a  zinc 
acid  jtinction  there  must  be  a  considerable  electro- 
motive force  (say,  at  a  maximum.  2.8  volts). 

A  piece  of  zinc  immersed  in  acid  Is  therefore  at  a 
lower  potential  than  the  acid;  tlumgh  how  much 
lower  it  is  Impossible  lo  say,  because  no  actual  chem- 
ical action  occtirs. 

It  was  not  to  be  expected  that  this  statement  of 
views,  differing  so  gre,atly  from  those  usually  held, 
ivould  be  received  without  some  protest,  and  particu- 
larly from  Sir  William  Thomsont  who  has  been  re- 
garded as  the  chief  exponent  and  expounder  of  the 
metallic-contact  theory.  Professor  Lodge  was  per- 
fectly successful  in  inaugurating  a  discussion  which 
was  full  of  inlerest;  although  it  can  hardly  be  said  lo 
have  coutributed  much  lo  the  discovery  of  a  substan- 
tial basis  of  agreement,  as  he  had  evidently  hoped. 
Sir  William  Thomson  presented  his  own  views  at 
some  length.  The  subject  was  one  surrounded  by 
great  difficulties.  He  thought  thei*e  could  be  no 
doubt  as  to  a  difference  of  jtoteniial  at  the  zinc-copper 
junction,  but  the  quesilon  of  the  electro-motive  force 
of  a  voltaic  cell  might  bo  separated  from  that  of  dif- 
ference of  potential  al  the  junctions.  He  fully  agreed 
with  Prufessor  Lodge  in  his  view  of  the  seat  of  the 
'working-force'  in  the  cell.  The  'working-force* 
was  essentially  chemical  force.  Undoubtedly,  in  a 
certain  sense,  lioth  the  chemical  and  voltaic  or  con- 
tJiet  views  of  the  question  were  correct. 

Professor  Rowland,  on  being  called  upon  to  express 
bis  opinion,  with  characteristic  franknes-^  declared 
that  be  knew  nothing  about  it.  Professor  Willard 
Gil)h9  called  attentlou  lo  the  fact  that  this  was  a  case 
similar  to  several  other  well-known  physical  problems^ 
In  which  an  attempt  \jo  determine  th«'  exact  ixdntor 
place  at  which  a  force  resides  had  not  been  rewanled 
with  success.  In  such  cases  niucli  depends  upon  the 
st.mdpolnt  from  which  the  subject  is  viewed,  and  it 
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sometimes  happouutl  Ihal  eatth  of  several  quite  differ- 
ent oxplanatituis  of  a  pluMioiiKMioii  miglit  be  pe»*foctIy 
correct.  This  jtropositioii  eume  nearer  attorUiiii;  a 
*  liubstaiitial  basiri  of  agreement'  tlian  any  thing  else; 
but  it  cannot  bo  denied  thai  the  impression  remained 
on  the  minds  of  many  in  the  section,  that  the  extreme 
views  Hero  nearly,  if  not  quite,  irreconcilable  with 
each  other.  Among  the  interesting  results  of  the 
discussion  wm  tite  somewhat  unexpected  limitation 
put  upon  tlie  f^ciicrally  :u*copted  i(h>a  of  the  '  poten- 
tial of  a  body,'  by  Sir  William  Thomson.  This  he 
defnied  to  be  the  energy  expended  in  bringing  luiit 
electricity  from  an  inllnite  distance  tti  a  point  in  air 
extremely  near  tbc  surface  of  the  body. 

Lord  Ilayleigh  described  a  galvanotneicr  of  twenty 
wires  which  he  liad  constructed,  by  joining  the  wires 
in  multiple  arc  and  also  in  series,  so  tliat  the  constant 
of  une  eiicuit  was  exactly  ten  tlnu^s  thai  of  the  t>ther. 
The  instrument  was  useful  for  the  accurate  standard- 
izing of  ammeters  for  measuring  currents  of  from 
ten  to  titty  amperes.  Professor  i>husler  discussed  the 
influence  of  inagnclism  on  the  discharge  lif  electricity 
through  gases.  He  Itad  fouml  that  this  influence  was 
very  different  upon  the  discharge  from  larue  electroiles 
from  those  usiwjly  observed  when  small  elt'ctrudes  lu-tt 
used.  The  conrttruction  of  an  apparatus  of  peculiar 
form.  «itli  large  electrodes,  had  enabled  him  to  ob- 
tain many  curious  elTects  by  the  introduction,  between 
the  electrodes,  of  ehictro-niagneU  of  various  forms, 
lie  had  also  found  thai  none  of  the  usual  CrookeV 
elYect"  are  produced  in  mercury-vapor  tubes,  and  this 
was  connected  in  the  theory  of  the  uperatiitn  with  the 
fact  thai  mercury  was  a  monatomic  substiuice. 

In  the  discussion  of  a  paper  by  Lord  Jtayleigh  on 
teli'phoning  through  a  cable.  Mr.  W.  It.  Treuce  re- 
lated his  experiences  in  telephoning  the  Dublin  and 
Holyhead  cable,  a  disUuice  of  sixty  miles,  which  ha<l 
been  fairly  successful:  accurately  heard  conver.sation, 
however,  ciudd  not  be  carried  on  beyond  a  distance 
of  Iwenty-flve  miles.  Other  experiments  had  proved 
that  it  was  at  present  impracticable,  to  use  under- 
ground wires  in  cities  for  distances  of  nu)re  than 
twelve  miles.  In  every  experinu'nt  tele]>honlc  circuits 
were  made  metallic.  With  an  arrangement  of  double 
lines  lie  said  he  had  no  dithculty  in  speal^ing  through 
two  hun<lr(.'d  and  forty  miles  on  ovei'ground  wires. 

Tlie  niuch-talked-of,  and  one  might  justly  say  the 
nuich-abuse<l  subject,  of  the  connection  of  sun-spots 
with  terrestrial  pliunomena.  received  considerable 
attention  in  a  discussion  which  was  opt^ned  by  I'rof. 
A.  .'Schuster.  It  is  generally  .agreed  that  sun-si>ots 
have  a  periodicity;  the  length  of  tluiir  period  being 
somowliat  irregular,  varying,  indeed,  from  about 
eight  years  to  lifteen  or  sixteen  years,  but  the  mean 
from  maximum  to  maximtnu  being  about  eleven 
years.  This  period  might  be  the  resultant  of  several 
periods  superpo-scd;  and  Professor  Balfour  Stewart 
had  pointed  out  the  fact  thai  the  irregularity  observed 
could  be  fairly  well  accoimted  for  by  supposing  the 
sui>erposition  of  two  periods  of  about  ten  aiul  a  half 
and  twelve  years  respectively. 

The  first  noticeable  etTect  of  this  sun-spot  cycle 
was  the  corresponding  cycle  in  the  daily  variation 


of  the  magnetic  needle,  —  a  relation  which  vaa  al«) 
generally  adntitted.  From  maximum  sun-spot  area 
to  minimum  sun-spot  area,  the  daily  variation  of  the 
needle  changes  iu  the  ratio  of  about  three  to  two; 
and  in  at  least  two  instances  brief  but  violent  dis- 
turbances in  the  sun  had  been  known  to  be  accom- 
panied, or  at  least  followed  closely,  by  similarly  brief 
but  marked  disturbances  of  the  magnetic  nwdle. 
Such  was  undoubtedly  the  case  in  1850^  as  observed 
by  Carrington;  and  again  in  1872,  as  observed  by 
Professor  Young.  Professor  Loomis  has  shown  thsi 
there  is  an  intimate  relation  between  tlie  &un-spot 
cycle  and  tliat  of  the  aurora  borealis;  and.  in  fact, 
the  practical  agreement  of  those  three  cycles— the 
sun-spot,  the  magnetic,  and  that  of  the  aurora— 
may  now  l>e  considered  as  universally  admitted. 
But  although  much  time  und  great  labor  have  beeu 
exi)ended  in  this  direction,  it  must  be  admitted  that 
no  other  connection  of  solar  disturbance  as  shtivit 
in  sun-spots,  with  terrestrial  phenomena,  has  Ih^en 
so  completely  proved  as  to  command  general  euu- 
fldence. 

The  (|uestion  of  accounting  for  the  magnetic  in.- 
Ihumce  had  been  considered.  Were  the  sun  mode  of 
solid  steel,  and  magnetized  to  saturation,  it  could  Dot 
produce  the  effects  upon  the  magnetic  condition  of 
the  earth  which  are  now  justly  attributed  to  it 
Whether  electricity  is  conducted  in  some  way  or  other 
from  t!iu  sun  to  the  earth,  is  a  qm-stion  Avliich  cannot 
at  present  be  answered,  although  it  would  be  rash  to 
aftirm  ihar  tlie  space  between  the  sun  and  the  eartli 
does  not  contain  enough  matter  to  conduct  electricity. 
It  has  been  suggested,  that  variations  in  the  amount 
of  heat  ra<liated  from  the  sun  might  hti  shiAvn  to  U- 
aii  important  factor;  and  some  determinations  of  the 
total  sular  radiation  have  seemed  to  indicate  that  the 
total  amount  varied  from  time  to  time  by  as  much  m 
eight  per  cent.  But  the  measurement  of  the  >uii's 
radiation  is  surrouniled  by  the  greatest  difficuilit's, 
on  account  of  tlie  unknown  and  jiossibly  varying  ab* 
sorption  of  the  earth's  atmosphere.  Professor  Schu- 
ster was  convinced  that  the  only  mode  of  attempting 
the  solution  of  tlio  problem  lay  in  the  direction 
of  evading  this  disturbance  by  establishing  observing 
stations  on  the  highest  accessible  points;  and  he 
suggested  the  Himalaya  ^fountains  as  olfering.  on 
many  accounts,  the  most  suitable  locality-  As  the 
question  now  stood,  he  believed  lie  was  correct  In 
saying  that  we  know  nothing  of  the  variation  of  the 
sun*s  radiation. 

The  question  as  to  the  possibility  of  investigating 
the  problem,  through  observed  temperature  effects 
upon  till!  surface  of  the  eartli,  had  naturally  been 
considered.  In  spile  of  the  diflicLiIties  surronudinj; 
the  subject,  there  could  be  no  doubt  that  >everal  dif- 
ferent observers  liad  proved  that  a  connection  existed 
between  the  sun-spot  period  and  certain  temperature 
eifects  upon  the  earth.  Among  these  effects  may  be 
mentioned  the  agiecmiuit  between  this  period  and 
the  best  wine  years  on  the  Uhine;  and  also  with  the 
period  of  the  increasing  and  decreasing  number  of 
cyclones  upon  the  Indian  Ocean. 

As  to  a  similar  period  in  mean  atmospheric  press- 
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ore.  tbc  cTidMici*  uiu  vory  contradictory;  but  it  may 
be  tmimiti  iu1«1  two  olUer coincidences  which  seem  to 
be  MlAbli»hed:  Uie  aumtier  of  small  comets  about 
Um  mta  seeins  to  vary  ihrougb  a  p*2riod  about  in 
ii«it  wiai  thut  of  the  »un-}tp«l*;  and  it  has 
abown,  ftarllcidurly  lu  photographs  secured  by 
r««»or  bichuster  himself,  that  tlie  ap[>earunce  uf  th« 
ftolar  corona  depcuds  in  some  way  on  the  same  cycle. 
rnafcssfir  S(!Uu.«ter  was  followed  by  Mr.  \V,  Lant 
Carpenter,  who  read  a  paper  ui>ori  tlie  same  subject, 
prv|jMtNl  by  Pn>f.  B.  Stewart  and  himself.  It  con- 
atstoij.  iu  ihe  main,  of  a  description  of  somf>  very 
^fuxl  methods  which  Uicy  had  tnade  use  of  In  dls- 
liig  the  tempernture  observations  of  Toronto  aurt 
,  (or  the  purpose  of  detecting  short  periofls  com- 
lo  «oIar  and  terrestrial  phenomena.  One  of  the 
ictiiltj  of  this  invesli^tion  was  to  show,  that.  In 
fCfWffiU,  temfwrature  phases  make  their  appearance 
al  Toronto  eiirht  days  Ixifnre  Ihey  appear  at  Kew; 
vbito  what  might  be  called  'magnetic  declination 
Bttige  ir/"ii!tier'  travels  from  Toronto  to  Kew  in 
tihr  :  six-tenths  days. 

r  was  further  discussed  by  several  mem- 
Wn  vi  Uir  section,  among  whom  was  Rev.  8.  •!. 
pBn7,  who  took  a  very  conservative  view  of  the  mat- 
ter, and  dfcUp'd  that  mucli  research  was  demanded 
Ml  III'  any  thins;  really  detinite  would  be  known. 

Tbv  van.  at  leabt  as  to  lis  spectrum,  received  further 
Mlentioo  from  Pr^tN'Ssor  Rowland  and  Rev.  S.  J. 
ftrry,  —  Ui**  foruifjr  exciting  great  Interest  in  the  sec- 
ban  by  an  exhibhlun  of  several  of  his  latest  spectrum 
fliQlogrmph*.  and  a  dl«ciis.-sion  of  the  remarkable 
■dviacrs  In  this  direction  which  had  followed,  iieces- 
■rily,  Ui#»  u*€  of  his  diffraction  gratings.  Mr.  iVrry's 
ftprr  w*»  a  discutsiuii  of  ob.servationN  on  the  spot 

n^^  M  iJioB. 

I  Ari>iuael  described  a  new  form  of  indue* 

ftoii  lUdiiKicuetcr  which  he  h:id  devised,  which  was 
ftB*iAS*sl  lomi  of  Lloyd's  instrument,  a  bitilar  sus- 
faaakm  being  sulHititutod  for  an  unitilar,  and  one  or 
IvooUMtr  duknci-s  made.  The  instrument  had  only 
kHX  111  I.  V  weeka,  but  it  promised  to  be  of 

eontMer 

T"     '  Hi>*sc  described  his  method  and  ma- 

tt fi>r  rKitishlhg  sp4>cula,  and  with  which 

tm  b^]  '  iL  Parsonstown  a  three-foot  and  n 

•t-liMl  lie  alsr)  dc:4cribed  a  derlce  for 

ttBUl&s  I-  ^i'lruiij  contnd  of  an  equatorial  driving- 
docsk,  vhlcli  he  hail  rec<*nlty  tried,  and  found  to  he 
T»fy  tar'-'  It    was    essentially  a    'see-saw' 

iBaiHiLL.  I  piece  of  soft  iron  on  an  extension 

•t    -  1  t'otffcen  twoelectro-maj^nets, 

W  ■  h,  durln;;  a  certain  pf>rtion  of 

til-  ling  pendulum.    In  thi^  way, 

h«  V  and  certainty*  of  control, 

m'  >>iis. 

>r  -L  of  tho  great  imporiance  «>f 

aecui«k-  t-uii.i k    Ml  •->|uatorial,  now  that  the  spec- 

Uiiamiii  had  come  so  to  the  front,  laid  that  it  was 
IlilmPtInK  u>  i-  ■"-  '^u  Mr.  Iluggins,  in  \tro^nciug 
•one  uf  Uie  t<  t  telescopic  photograph'*  that 

had  J  at  haul  u>.u  ..  ...«•!  not  especially  felt  the  need 
flC  ft  mora  peripct  conuvtUng  device :  since  Mrs.  Hug- 


gins  vas  constantly  at  his  side  to  regulate  the  posi- 
tion of  the  instrument,  and  that  his  .iplendld  results 
weru  largely  due  to  her  precision  and  patience. 

One  of  the  moH  interesting  and  novel  papers  was 
that  of  Professor  Douglass  Archibald,  detcribljig  his 
method  of  sending  aneuionieters  into  the  air  by  means 
of  kiten,  and  thus  studying  the  velocity  of  the  air  al 
different  heights.  The  carrying  kite  was  seven  feet 
in  length;  .and  this  was  rained  and  afterwHitl  some- 
what steadied  by  a  smaller  one  about  four  feet  long 
attached  to  It.  The  anemometers  were  arranged  at 
different  pnhits  along  the  line  of  the  larger  kite,  j^o  as 
to  record  the  velocity  at  various  heights,  in  some 
cases  extending  up  as  high  as  six  hundred  feet, 
Allhongh  the  experiments  thus  far  made  were  only 
preliminary  in  their  character,  some  interesting  re- 
sults had  been  obtained.  The  vel«>city  increased  with 
increased  height,  but  at  a  diminishing  nite.  On 
being  questioned,  Professor  Archibald  declared  that 
the  most  important  thing  about  a  kite  was  its  tail. 
In  his  kite  the  tail  was  mode  up  of  cones  of  canvas 
arranged  with  (heir  b:ises  towards  the  wind,  with  the 
cord  running  along  their  axes.  Tliey  were  placed  at 
a  distance  uf  three  or  four  feel  from  each  other,  and 
six  were  used.  Sir  William  Thomson  said  that  after 
more  than  a  century  the  kite  was  again  Iw-ing  dedi- 
cated to  science,  first  on  one  continent,  and  now  ou 
another.  He  was  convinced  that  the  device  of  Pro- 
fessor Archibald  was  sure  to  prove  to  be  of  great 
value  in  meteorological  research. 

Professor  Archibald  made  a  brief  reference  to  the 
work  alreaily  accomplished  by  a  committee,  of  which 
he  was  a  member,  known  as  the  •KrakaLi>a  commit- 
tee.* Their  object  was  to  determine,  if  possible, 
whether  the  sun-glows  or  remarkable  !iuusetK  of  the 
past  year  could  in  any  way  be  attributed  to  the 
general  diffusion  of  dust  from  the  eruption  of  that 
volcano.  They  had  succeeded  in  collecting  much 
information,  which  had  not  yet  been  examined;  and 
he  could  only  say  that  nothing  had  yet  appeared 
which  was  inconsistent  with  the  Krakatoa  theory. 

Some  further  contributions  to  meteorology  were 
made  In  a  paper  by  Professor  James  Thouison  on 
whirlwinds  and  waterspouts;  In  a  note  on  Internal 
earth  tempernture  by  Mr.  H.  S.  Poole,  in  which  the 
increase  in  temperature  at  Wolfvlllc,  N.S.,  was  slmwn 
to  be  In  fair  agreement  with  other  well-known  deter- 
minations; and  in  a  paper  by  Dr.  IT.  Muirhead  on 
the  formation  of  mackerel  nky.  The  latter  was  an 
cxten»i<m  of  the  explanation  8Ugge.'*ied  many  years 
ngo  by  Sir  William  Thomson,  by  the  inlnxlurilon  of 
a  third  stratum  of  moving  air.  The  effect  of  one 
stratum  moving  over  another,  as  Sir  William  Thom- 
son had  suggested,  would  be  to  produce  'waves*  in 
the  air,  which  might  result  In  long  liiiaa^JL.xLgvid- 
forms.  A  third  stratum,  moving  in  a  d/Troction  at  or 
near  a  right  angle  to  the  first,  would  ftend  to  break 
the*«e  lines  up  into  smalt  patches,  Ihuv  produring  the 
peculiar  appearance  known  as  the  mtft^korel  sky. 

Prof.  Chandler  Roberts  lutere^te^i  4he  section  great- 
ly In  presenting  the  results  of  t^me  experlmenta 
which  he  had  carried  out  to  sbojt^'  Lhc  difTusiun  uf 
metals;  the  cases  specially  couBld^ned  being  the  dif* 
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fusion  of  gold,  silver,  ami  platiuiim  in  lead.  The 
rate  of  diftusioii  in  those  cases,  and  notably  in  the 
case  of  f;oId,  scciiib  to  be  enormously  high  compared 
with  the  rate  of  diffusion  in  liquids. 

Mr.  W.  J.  Millar  read  a  paiwr  on  iron  and  other 
metals  in  a  liquid  and  solid  state,  which  started  a 
lively  and  entertaining  discut^slon  of  the  question  of 
the  expansion  of  Iron  on  solidification.  Mr.  Millar 
contended  that  iron  did  not  expand  on  solidification; 
while  Sir  William  Thomson,  and  other  members  of 
the  section,  protested  that  Mr.  Millar's  own  experi- 
ments proved  conclusively  that  it  did. 

The  matter  of  the  velocity  of  light  of  different  col- 
ors was  considered  by  Professor  Michelson,  and  also  by 
Professor  George  Forbes.  J[r.  Michelson  explained, 
somewhat  in  detail,  his  metliod  of  determining  the 
velocity  of  light,  anil  gave  the  results  of  an  investi- 
gation of  the  velocity  of  red  and  blue  througli  a  col- 
umn of  carbon  bisulpliide  about  ten  feet  long.  The 
velocity  of  the  mean  ray  through  this  medium  had 
been  found  to  be  al)out  1.75  times  its  value  in  air, 
whieli  wat  somewhat  higher  than  theory  would  indi- 
cate; but  tlie  cliffcrence  wa?  doubtless  attributable  to 
errors  in  experiment.  A  meas'.Hablc  difference  be- 
tween the  velocity  of  the  ivd  and  that  of  the  blue 
ray  had  been  observ<?d,  agreeing  very  closely  with 
that  indicated  by  theory.  Professor  Forb«s*a  [)aper 
was  a  discussion  of  the  observations  by  means  of 
which  he,  in  innclion  with  .Mr.  Youn;;.  liad  shown, 
apparently,  that  there  was  a  measurable  dilTerenee  be- 
tween the  velocities  of  reil  and  blue  light  in  air.  The 
paper  was  discussed  by  Sir  William  Thomson,  Lord 
Kayloigh,  Professor  Xewconib,  l*rofi:ssor  Michelson, 
and  several  others:  and  the  peueral  opinion  was  quite 
decidedly  against  the  view  that  such  difEerence  i-eally 
exirited. 

On  the  la>t  day  of  the  se5?;ion,  the  section  was  di- 
vided: and  a  numi>erof  papers  on  pure  mathematics 
occupied  the  attention  of  a  sub-section.  No  report  of 
these  papers  can  l»e  made,  as  the  Scienc*:  reporter 
found  it  impossible  to  organize  a  sub-section  to  follow 
the  matliemalicians. 


PROCEJCDIXas    OF    TIIIC    SECTION    OF 
CHEMICAL    SCIENCE. 

TuE  session  opened  at  noon.  Aui;.  liS,  with  the 
president,  sir  Henry  K.  Uom-oc,  in  the  i:hair.  Dr. 
Perkiji«.  tln'  retirin:;pre>ident.  >at  on  his  rliiht  hand; 
and  I)rs.  Wnleott  (iihbs.  Kladstime.  ami  Fninkland, 
on  UU  left.  The  room  was  tilled  In  overHowing:  and 
thf  addre^is  wn>  listened  to  with  marked  attention 
and  intere.>t,  and  (he  comments  upon  it  were  uni- 
form in  their  onmmeuilation.  This  is  rather  surpris- 
ing; when  we  recall  the  present  state  of  feeling  in 
Knijlanil  whi<ii  the  eff)»ris  to  found  a  superior  insti- 
tuti'tn  for  tccl*nical  instruction  have  aroused,  but 
his  views  on  chemical  education  are  in  conformity 
with  those  giMierally  entertaineil  in  the  United  States. 
It  will  be  seen  by  the  papers  pn*sented  at  this  session, 
that  the  particular  phases  of  the  recent  advances  in 
chemistry  of  which   the  president    treated   occupy 


at  present  the  attention  of  many  of  the  English 
chemists. 

The  first  paper  read  was  by  Dr.  Wolcott  Glbbs,  at 
the  request  of  the  section,  and  was  upon  the  complex 
inorganic  acids.  It  consisted  of  a  risumi  of  the 
maguificGut  work  which  he  has  done  in  the  field 
which  lie  has  discovered  and  explored. 

It  is  impossible  In  the  brief  space  at  our  command 
to  do  justice  to  this  superb  research ;  which  is  destined 
to  revolutionize  many  of  our  chemical  conceptions, 
and  in  which  has  been  shown  the  cumulative  power 
of  the  molybdenum  and  tungsten  oxides,  the  exist- 
euce  of  dominant  and  snbdominant  groups,  and  of 
different  kinds  of  basicity  prevailing  within  the  same 
molecule,  aud  of  tlie  production  of  isomerism  by  the 
orientation  of  the  atoms. 

Mr.  II.  B.  Dixon  exhibited  tables  in  which  Bon- 
scirs,  Uorstmann's,  and  his  own  results  on  the  effect 
of  mass  on  the  incomplete  combustion  of  mixtures  of 
carbon  monoxide,  hydrogen,  and  oxygen  were  com- 
pared ;  and  the  discrepancies  were  found  to  be  doe  to 
differences  in  the  temperature  and  pressure  ander 
which  the  cxiierlments  were  conducted.    Above  four 
hundred  millimetres,  the  pressure  did  not  affect  the 
results;  and  at  temperatures  between  60^  and  14(f° 
constant  results  were  also  obtained.    It  is  believed, 
tliat  when  the  mixtures  were  exploded  Iwlow  0)°,  the 
reaction  wa;)  interfered  with  by  the  condensation  of 
waterun  the  sides  of  the  tube.    Further,  it  was  found 
that  mixttires  of  carbon  monoxide  and  oxygen,  iu 
equivalent  proportions,  could  not  be  exploded  uulm 
tliere  were  aqueous  vapor,  or  some  body  containlug 
hydrogen,  present.     With  traces  of  hydrogen,  hydn>- 
chloric  acid,  hydrogen  sulphide,  or  a  hydrocartxMi 
present,  the  mixture  could  be  exploded.    It  is  sop- 
jiosed  tliat  the  steam  is  reduced  by  the  carlwn  luoii- 
oxide,  and   that  the  liberated  hydn)gen  bums,  and 
re-form»  steatn,  which  again  acts  on  more  carbon 
monoxide.     By  a  series  of  alternate  reductions,  a 
few  molecules  of  steam  serve  to  carry  oxygen  to  the 
carbon  monoxide  just  as  the  oxide  of  nitrc^eu  arts 
iu  the  sulphuric-acid  chamber.     By  putting  a  dir 
mixture  of  carbon  disulphide  and  oxygeu  into  a  dry 
mixture  of  carbon  monoxide  and  oxygen,  the  first 
could  be  intlamed,  then  by  introducing  a  little  wiler 
the  carljon  monoxide  and  oxygen  couid  be  exploded. 

Professors  Liveing  aud  Dewar  re.ad  a  paper  on  the 
spectral  linos  of  the  metals  developed  by  explodinj; 
gases,  Uerthelot  has  recently  investigated,  bymeans 
of  llie  chronograph,  the  rate  of  propagation  of  tk 
explosion  of  mixtures  of  oxygen  with  liydn)gen  and 
other  gases:  and  has  found,  that,  with  a  mixture  ai 
liydrogeu  antl  oxygen  in  the  proportion  to  form 
water,  the  expl(t*iou  itrogrcsses  along  a  tulw  at  tbe 
rale  of  L'.S41  metres  per  secniid,  a  number  wliicli  i* 
not  far  from  the  velocity  of  mean  square  forhydrogen 
particles,  on  the  dynamic  theory  of  gases,  at  a  tem- 
peniture  of  2,(HHi*^. 

This  velocity,  though  far  short  of  the  velocity 
of  light,  bears  a  ratio  to  it  which  cannot  be  called 
insensible.  It  is,  in  fiict,  about  TiiVin^ir  part  of  it* 
Hence,  if  the  explosion  were  advancing  towards  the 
eye,  the  waves  of  light  would  proceed  from  a  series  of 
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'  ''1  Dp  in  suci'c^^tiou  al  this  ruU*.    This  umilii 
.1  to  a  shortening  of  the  wave-leuplh  of 
'ut  TTT^.i-in  I»iirl;  and,  in  the  casj  of  iho 
ni  tines,  wouM  (inxlucf  a  shift  of  a  ()!»- 
:    iLMiiit  7U  of  t!»^  space  between  the  two 
It  irouIU  ri'qmn'  an  instrument  of  very  high 
iisiTe  poirer  iukI   sharply  definciJ   tinea  to  make 
h   A    flJsphicefneDt    appreciable.      With    liuus    of 
ft  u  a.   i.'iMjih,  (he  dlf^pUcctnent  would  be  pro- 
p-  ''r;  wbilo,  if  a  receding  explosion 

c<-  i  simultaneously  with  an  advancing 

one,  the  relative  shift  would  1)e  doubled.  In  this 
wnv  !!iv  two  inuu!;es  of  the  re*l  Hthiuni  line  would  he 
•« ;  .  alKiul  ji  of  ii  unit  of  Aiigstrbra*»  scale, 

a  Uout  equal  to  that  l>etween  the  conipo- 

D  ■   les*  refrangible  of  the  pair  of  E  lines. 

itnentft  were  made  first  in  a  stmight  glass 
lubr,  Mtni  Llien  in  a  U  tM)>e.  wliicli  enabled  them  to 
obterrr  (he  ^tflvancing  and  retrealiuK  wave.  In  these 
caMS  U  w&$  found  that  the  culeitim  fiiH-'otrum  was  pro- 
Jue^.  oTTlrti:  to  parlieleaof  the  glass  detaolied  by  the 
r»  The  n^-vt-rsals  (<b<>we<i  too,  that,  in 

II  -ion,  the  jjji^es  do  not  reach  their 

ni  '  uures  all  at  once,  but  the  front  of 

u.  1  Uian  ihe  part  which  follows  and 

a  of  itK  radiation?,  while  the  rear  of  the 

•  •  't  prodtice  the  tame  cfft'eU 

itA  were  now  tnude  In  iron  tubes,  and 
)i  "^trum  of  li*on  wa.-*   obtained  from  the 

|u  1  from  th*'  fulie.     Altoirether,  sixty- 

11  wen?  identifieil.  of  which  about 
lie  iiL  :he   ultra-violet  between  hydrogen  and 
Only  one  inm  line  aliove  oxygen  was  deti- 
,  and   lliat  In   only  a   few   photogiaphs. 
_Mve  so  many  lines,  linings  of  copper, 
ii.iim,  zinc,  aluminium,  and   tin  were   in- 
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'  lulic.  CaiUuium,  aluniiniiiin,  and  tin 
■-*!  whnleviT;  Rinc  gave  only  a  doubtful 
lead  t;av*?  one  visible  line,  and  two  in 
'let;  copiH-T  gave  one  visible  line  in  the 
in  the  nltra-vlolei,  and  occasionally  a 
rti  lunid  III  Llie  )>llli>;  euball  and  nickel  gave  a 
maliT  line**,  fierlhelot  and  Viellc  having  put 
■rodueed  by  the  explosion  of  hydro- 
ndcr  a  pressure  of  i».S  atmosplierea 
liors  believe  iJiai  Ibey  cannot  be  far 
•J  the  ti;mperature  at  about  3.0(X)*', 
'.A'  jc  III-  icnijw'rature  such  metals  as  iron, 
ttlriir^l,  aiwl  cobalt  are  rnpornns.  and  emit  m.iny  char- 
•r  -'  •  -  ■  :'id  that  by  far  iha  greaU'Sl  part  of 
IJ-  «'»eii  Oand  P. 

1  '0  the  constitution  of  tlie  elements 

»  *  '     I>ew»r;  and  after  refei*ring  to  the 

1   iMiit\  round  in  the  essay?- of  Grove, 

Dfack.  and  btdd  by  Xewton,  and  the  views 
*'^^well  who  said  tiiat  the  process  by  which 
nneti  cannot  be  known,  sinw  they  are 
»».;.,  ••  '^  do   they  die.  he  etated   that  our 

raecDt   1  >>n  the  constitution  of  molecules 

van  lia^.  •  the  studies  of  Ueville  upon  disso- 

ctatlvn.  'le  was  le<I  to  make  ihe^e  sttidiea 

traai  Hxl  .  :  :l"n  of  Grove  that  a  plaiinnm  bead 

hMied  Id  ao  oxylkydrogen  flame  would  decompose 


water  when  immersed  iu  it.  Experiments  made  by 
Dr.  Dewar  in  this  direction  were  described ;  and  it  was 
atateil  Lliat  chemical  bodies  are  not  fixed  or  unstable 
ftt  certain  fixetl  tern fwiatu res,  but  that  there  exisia  a 
relation  between  the  pressure,  temperature,  and  char- 
acter of  ilie  body,  which  determined  its  stiibility.  De- 
ville  held  tlie  change  to  \*e  similar  to  a  change  in  slate 
of  bodies:  and,  this  relation  being  true,  therniodyuani- 
ies  enat>le  us  to  determine  the  amount  of  change 
for  given  conditions.  The  change  of  state  in  elemen- 
tary substances  ia  not  unlike  a  chemical  change. 

The  spectroscope  has  been  used  to  study  the  con- 
stitution of  molecules,  and  Roscoe  has  found  that 
the  allotropic  fonns  of  bodies  give  different  spectra. 
Lockyer  has  atlempteil  to  show  the  evolution  of  the 
elementary  bodies  fnim  hydrogen.  His  results  have 
been  criticised  as  having  been  due  to  the  presence 
of  impurities,  but  Lockyer  disproved  this.  It  has 
been  said.  too.  that  he  did  not  use  a  spectroscope  of 
sufflcieutly  disi>ersive  power. 

Prout's  liypothesiti  was  next  considered;  and  it  was 
shown  that  the  moft  careful  detenuluathms  of  the 
uloniic  weights  of  nitrogen,  pota.ssium,  magnesium, 
zinc,  and  bismuth,  by  Stas  and  Marignac.  yielded  re- 
sults that  were  not  simple  muliiples  of  hydrogen. 

In  continuing  the  discussion,  Dr.  Gibbssaid  he  was 
not  sure  that  the  accejued  views  of  the  molecular 
constitution  of  chfmical  compounds  was  tlio  correct 
nuo.  Tnking  common  suit,  for  int^lance,  it  might  In 
the  solid  slate  be  composetl  of  one  hundred  molecules 
of  sodium  and  one  hundred  mnlecule-*  of  chlorine; 
when  in  solution  It  might  be  simpler;  when  in  tlie 
gaseou<<  form,  simi)Ier  still;  and  when  exposed  to  a 
vacuum,  such  as  Mr.  Crookes  has  produc<'d.  it  might 
have  the  accepted  constitution.  He  referred  to  the  fact, 
that  Professors  Livelng  ami  Dewar  hud  ftnind  that 
cadmium,  mercury,  and  zinc  gave  no  s|>ectra  at  high 
temperatures.  As  thci^e  are  all  monatomic  raolei'ules, 
it  might  be  that  In  this  process  we  possessed  a  means 
for  studying  the  constitution  of  the  elementary  mole- 
cules. Professor  Livelng  thought  Dr.  Gibbs's  sug- 
gestion concerning  the  action  of  tlic  monatomic 
elements  an  Improbable  one,  since  aluminium  and 
tin  gave  no  lines  under  the  same  conditions.  He 
said  that  many  lines  of  iron  suggested  either  a  very 
complex  constitution,  or  else  that  tlie  substance  we 
term  iron  is  really  formed  of  a  number  of  elements 
which  yet  defy  separation,  and  which  have  nearly 
similar  atomic  weifihts.  We  have  au  instance  of 
sucli  a  case  in  the  cerium  group.  The  D.i  line,  for 
iustancCT  may  belong  to  an  element  more  volatile 
than  hydrogen.  Sir  Lyon  Playfalr  pointed  out,  that 
when  solid  io<Iine  was  IniuierM^d  in  liquid  sulphur- 
ous ncid  no  action  resulted;  but  if  the  iodine  was  in 
solution,  oiul  the  sulpliurous  acid  gaseous,  they  c<»ui- 
blned  readily.  He  suggested  the  study  of  the  tem- 
perature tit  which  Iodine  or  sulidiiir  would  cumbiuo 
with  sulphurous  acid.  Dr.  Tildcn  said  we  needed 
more  extensive  and  accurate  observations  on  the 
temperature  at  which  rhemical  action  —  such,  for 
instance,  as  the  prdnt  nf  ignition  —  begins.  Dr. 
Dewar  stated  that  we  have,  iu  the  result  of  the 
researches  of  Dr.  Perkins  In  the  magnetic  rotation  of 
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compounds  in  relation  to  their  cliemical  composition, 
a  means  for  determining  molecular  weights  by  optical 
methods. 

Tlie  reports  of  the  committees  on  spectrum  analy- 
sis aud  uu  chemical  nomenclature  will  be  published 
in  full,  in  tlie  annual  report  of  the  association. 

A  paper  was  next  read  on  some  phenomena  of  solu- 
tion illustrated  by  the  cases  of  sodium  suiphate  by 
William  A.  Tilden.  In  a  recent  paper  in  the  Pliiioso- 
phical  transactions,  the  author  has  favored  the  theory 
which  ascribes  solution,  not  to  any  combination, 
chemical  or  otherwise,  of  the  solid  with  the  solvent, 
but  to  liquef action  arising  from  the  mechanical  or 
kinetic  action  of  the  moleculcH  of  the  liquid  in  which 
the  solid  is  immersed.  This  theory  is  now  being 
tested  through  a  study  of  the  thermal  phenomena 
attending  the  solution  of  sodium  sulphate. 

Crystallized  sodium  sulphate  containing  ten  mole- 
cules of  watKr  melts  at  ;WO-:i4°.  At  :W°  or  there- 
abouts it  begins  to  show  signs  of  dij'sociution.  The 
maximum  point  of  solubiiity  likewise  is  at  this  tem- 
peraturt\  In  consideration  of  these  facts,  Professor 
Tilden  propounds  the  query:  lu  what  condition  Is 
the  dissolved  salt  at  temperatures  above  liS^'?  Is  It 
in  the  form  of  the  usual  hydrate,  or  Is  it  wholly 
or  in  part  in  the  anhydrous  state?  The  diminished 
solubility  is  believed  to  indicate  progressive  disso- 
ciation; but,  this  view  being  questioned,  the  heat  of 
solutions  at  tinnperatures  abf>ve  and  Inflow  the  critical 
temperature  is  being  determined.  The  diita  given, 
althongh  subject  to  some  slight  revision,  show  that  at 
temperatures  as  high  as  '"(o®  tlie  thermal  cbung^s  is 
still  positive,  although  a  diminishing  quantity;  and 
hence,  that  the  act  of  solution  is  still  attendiid  at 
these  temperatures  by  a  chemical  cumbination  be- 
tween the  salt  and  a  jmrtion  of  the  water.  In  this 
connection,  Professor  Tilden  presented  a  modified 
form  of  calorimeter  used  iu  his  experiment!*. 

W.  \V.  .F.  Nicol  next  presented  a  tbe(»ry  of  solution. 
The  theory  proposed  is,  that  the  solution  of  a  salt 
in  water  is  a  consequence  of  the  attraction  of  the 
nu>U'CtiIes  of  water  for  a  molecule  of  salt,  exceeding 
the  attraction  of  the  molecules  of  salt  for  one  an- 
other. It  follows,  tlien,  that,  as  the  number  of  dis- 
solved salt  molecules  increases,  the  attraction  of  the 
dissimilar  molecules  is  more  and  more  balanced  by 
tlitj  attraction  of  the  similar  molecules:  when  these 
two  forces  are  in  equilibrium,  saturation  takes  iilace. 
At  the  saturation  point  the  force  tending  to  keep  in 
solution  any  single  molecule  <»f  salt  (attraction  of 
dissimilar  molecules)  is  baiani'cd  by  the  force  tend- 
ing to  produce  separation  of  tliat  molecule  from  the 
solution  (attraction  of  similar  molecules).  Further, 
any  external  cause  tending  to  alter  the  intensity  of 
either  of  these  two  forces,  or  to  modify  both  in  un- 
equal degrees,  disturbs  the  condition  of  equilibrium, 
aud  further  soitition  or  solidification  ensues.  The 
above  tlieory  is  leased  on  the  molecular  theory  of 
liquids,  and  lias  many  points  in  common  with  that 
of  Dassios  proposed  in  1866. 

In  putting  this  theory  to  the  test  of  experiment, 
certain  results  followed  which  in  such  a  brief  note  as 
this  cannot  be  mentioned. 


Mr.  Nicol  lays  stress  upon  the  fact  that  he  ezpretsct 
the  value  of  a  salt  solution  by  n  molecules  (equlva^ 
lent^}  of  salt  to  one  hundred  molecules  of  water;  aod 
he  holds  that  the  experiments  made  on  the  continent 
are  valueless  where  they  have  been  made  by  dissolv- 
ing one,  two,  or  more  molecules  of  salt  in  a  litre  of 
solution,  since,  as  the  molecular  volumes  of  the  salts 
in  solution  vary,  the  solutions  are  not  similar  as  Sup- 
posed. 

A  paper  followed  on  evaporation  and  dissociation, 
by  Professor  William  Ramsay,  and  Sydney  Young. 
It  having  been  suggested,  that  the  closer  proximity 
of  molecules  in  the  liquid  and  solid  state  may  be  due 
to  the  coalescing  of  two  or  more  gaseous  molecules, 
to  form  a  complex  molecule,  the  authors  hold  that 
the  work  done  in  dissociating  these  complex  mole- 
cules into  single  molecules  is  analogous  to  thai  ex- 
pended in  converting  a  solid  or  liquid  into  gas.  and 
that  the  same  relations  between  the  existing  temper- 
ature and  pressure  would  exist.  The  temperainre  of 
volatilization  of  a  large  number  of  solids  was  deter- 
mined by  the  *cage'  descrit>ed  by  them  before  the 
Royal  society,  April,  1884.  With  bodies  like  phthalie 
and  succinic  acid^,  this  relation  was  found  to  exist; 
but  with  acetic  acid  little  or  no  dissociation  was  dis- 
covered. Also  a  distinct  difference  was  observed  In 
the  behavior  of  dissociating  substances  in  the  liquid 
and  solid  states  when  evaporating  from  a  full  surface- 
So  long  as  a  substance  Is  solid,  the  residue  retains  its 
original  composition,  but  a  liquid  separates  into  its 
components:  this  amounts  to  a  proof  that  a  solid  in 
volatilizing  does  not  pass  through  the  liquid  state, 
and  that  so  long  as  a  substance  remains  solid  it  can- 
not dissociate.  The  results  obtained  lead  the  authors 
to  provisionally  doubt  the  existence  of  complex  mo- 
lecular groups  iu  liquids. 

The  object  souglit  in  Professor  William  Ramsay-s 
paper  on  luolecular  volumes  was  to  ascertain  whether 
the  boiling-points  of  compounds,  under  equal  press- 
ures, really  afford  suitable  points  for  a  comparison  of 
the  molecular  volumes.  The  experiments  made 
decisively  show  that  in  methyl,  ethyl,  propyl,  iso- 
propyl,  and  isobutyl  alcohols,  and  ether,  the  value  of 
the  group  CH2  is  by  no  means  constant:  while  at  the 
boiling-points  of  the  liquids  at  low  pressures,  the 
value  is  approximately  constant,  fluctuating  between 
17.5  aud  22,  at  high  temperatures  the  difference 
l)ecomes  much  more  apparent,  attaining  at  pressures 
of  20,000  mm.  (which  was  the  highest  measured)  the 
greatest  irregularity. 

Professors  Goodwin  and  Marshall  are  studying  the 
solubility  of  chlorine  gas  in  solutions  of  metallic  chlo- 
rides; aud  iinding  that  other  experimenters  have  been 
observing  the  expansion  of  solutions  made  by  dissolv- 
ing Fi  molecules  of  the  salt  in  m  molecules  of  water, 
and  that  consequently  these  contain,  when  diluted, 
neither  the  same  number  of  molecules  of  the  salt  nor 
of  the  water,  they  have  arrattged  their  experiments 
so  that  this  ratio  shall  remain  constant  throughout 
the  observations. 

Sir  H.  E.  Roscoe,  speaking  in  regard  to  the  dla- 
mantiferous  deposits  of  South  Africa  and  the  ash  of 
the  diamond,  showed  that  silica  and  iron  oxide  form. 
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IconHllueiiteof  ihe diamond.  li  is  arurlous 
f»rt  ■  Ti-'ii  ihwe  yellow  diamonds  are  healed  out 
ol  th  the  air  Ihcy  lose  ihoir  color,  and  re- 

>  Ht  loii;^  as  they  are  not  exposed  to  the 
Uiiy  Iiiiinti4li»u*ly  rt'Kahi  it. 
A  ili'«i»j'-*io»  on  chHinlcal  changes  in  ihoir  relA- 
tlov  to  m[cro-»n;iiiti««ni»  wa-t  Ofjened  by  Professor 
fnmJcUnd.  lie  ftrata'd  Lhut  oiituct  iu;l.iun  had  been 
k#li1  l«^  \jfs  uf  (.no  kinds,  —  Ihal  ndicre  both  of  llie  bod- 
ie*        '  !it  a  chiinge,  uud  that  iu  whicli  one  of  tiie 

b'  died    unchanged.     The   last  was  called 

CA  'fi.     The  clifviigt^H  tAkiiig  pUce  in  organ- 

ic' !i.*d  been  referred  to  the  last  class,  but 

or.  listry  had  proved  them  to  belong  to  the 

6r  mixed  bodies,  both  analytical  and  syn- 

tji*  ■.-...  >  iwinixcs  lake  place;  but  )n  general  the  first 
t«k*f  |lla«^e  in  the  bodies  of  animals,  .ind  the  last  lu 


re  ?—■'■'- 

of 

Ih.-  -..;. 

Mtigdoni 


§^ 


Thh  enables  ua  to  detenulne  to  which 
iiigdoms  a  body  belong,  and  judged  by 
a  the  microcosms  belong  to  the  animal 
Stiltttde  ferments,  on  the  contrary,  act.  by 
contact  wilhtitir  giving  of  themselves.  Tht'  changes 
hicb  iJji*«e  soluble  fi'rmenta  produce  were  tlien 
wn  In  a  aeries  nf  tables;  and  it  was  seen  that  the 
lUng  Attalytical  p'rtcth^ns  wvre  usually  quite  aim- 
but  weri?  atlendetl  by  the  evolution  of  heat. 
Qeforrinfi;  to  this  |H>int.  It  was  suggested,  that  us  allo- 
troptc  and  i^oTueric  changes  often  convert  potential 
lain  kinetic  rner);>.  ii  ml^lit  be  possible  to  maintain 
fife  iIin»M.rh  iTh'-p  changes.  The  reactions  produced 
V'  .  lisms  were  next  shown  in  a  scries 

ii<  :  uith  illustrations  of  their  forms. 

Tb«  T9A  —  o.iscs  were  far  less  simple;  but 

to  tdtn'  -    ;i-  with  the  Saccharomyces  cere- 

«1ti«a,  it  is  a  <;ut;silon  how  far  the  by-products  are 
due  to  the  action  of  the  mlcro-organi^^m.  llie  power 
nt  ibflMT  or^nisras  to  rc^Ut  chemical  substances  gen- 
cntfy  and  high  teui)>cratures  was  shown,  yot  spongy 
Imn  quite  destroyed  them.  Il  is  of  the  utmont  im- 
}iafft^nrr  m  discover  some  simple  agent  for  destroying 
ti  .  which  U  harmlea.1  to  man. 

iig  thi«  topic,  Professor  rtoseoe  pointed 
<t_  tbttt  one  ferment  produces  only  one  re- 

*  bat  this  was  probtibly  into  In  tboae  more 

:  reactions  which  attend  disease.  Dr. 
i.itvd  (hat  he  was  able  by  slow  stage*  to 
MchanffR  the  environment  of  a  micro-organism,  that 
•TTfv'.nKllT  it  lived  under  conditions  eulirely  unlike 


tkoto 


:ie4,  .\nd  that  he  had  cultivated  the  most 

ucd  ones  In  solutions  which  contained 

'  whatever.     Dr.  Dewar  culled  atten- 

rful  preservative  power  of  hydrogen 

Unu  one-hundredth  of  one  per  cent  wUt 

uma  indetlnltely.     Il  does  not,   however, 

K  indeUnilely,  on  account  of  the  physical 

.•'  milk  clobule^,  while  It  has  no  action 

'le  ferments.    He  Iwllevcs  the 

t  u>n  of  the  ferments  to  be  due 

■''  the  alcohol;  and  Iih  pi^inted  out 

u*t*!ria  tlie  most  delicate  agent  we 

"S  "xygen,  and  the  most  accu- 


on  Bomc  points  In  the  compoEition  of  solU.  This 
was  ft  continuation  of  the  paper  presented  to  tlie 
American  asjtoeiallon  two  years  ago;  and  It  is  sought 
to  show  that  the  view  which  has  l)eon  maintained, 
that  a  soil  is  a  laboratory  and  not  a  mine.  Is  erroneous; 
for  not  only  the  facts  lulduced  by  the  authors  in  this 
and  other  papers,  but  tlie  whole  history  of  agriculture 
so  far  as  we  know  It,  clearly  show  that  a  ferlile  soil 
is  one  which  has  accumulated  within  il  tbe  residue 
of  ages  of  previous  vegetation,  and  that  it  becomes 
less  fertile  as  this  residue  is  exhausted.  The  results 
of  many  analyse-S  and  experiments  with  tbe  soils  of 
Mauilubii  and  other  prairie  lauds  were  cited  iu  evi- 
dence. 


M- jo£.it  t.iwt-s  -uui  Dr.  Ollhert  presented  a  [>aper 


PROCEEDINGS   OF   THE   SECTION   OP' 
GEOLOGY. 

It  fs  impossible,  in  the  limited  space  at  our  dis- 
posal, to  do  any  thing  like  justice  to  the  large  number 
of  interesting  papcn*  presented  to  this  section,  and 
to  the  dlRcnssioiis  called  out  by  ihcm.  Moreover, 
coming  prominently  before  (he  section  ns  there  did, 
such  questions  as  glacial  action,  cAitses  of  tbe  ice 
age,  foniiatlon  of  the  basins  of  the  great  lakes,  the 
origin  of  coal,  melamorphism,  and  the  many  ques- 
tions connected  with  the  archean  rocks,  and  when 
these  questions  were  discussed  by  men  like  Dawson, 
Ilall,  Gelkie,  N'ewberry,  Hunt,  Bonney,  and  by  many 
younger  though  no  less  earnest  workers  in  geology, 
it  is  eaaicr  to  imagine  than  to  describe  in  detail  the 
interest  attaclied  to  such  an  occasion. 

The  number  of  papers  presented —  lifly-one  —  waa 
too  large  to  admit  of  satisfactory  discussion:  and, 
even  hurried  over  as  they  were,  il  was  necessary  for 
the  section  to  meet  again  upon  a  fifth  day,  instead  of 
completing  Its  work  in  four  sittings  as  was  originally 
anticipated.  Many  of  the  topics  pivseiited  were 
passed  over  so  lightly  as  rather  to  discourage  tbe 
presentation  of  papeni  containing  the  results  of  long 
and  patient  labor.  Even  the  important  quefttious 
treated  of  by  Dr.  Blanford  in  his  opening  address 
were  lost  sight  of  except  as  lie  occasionally  called 
them  to  mind. 

While  the  discussions  were  sufficiently  animated, 
—  «ume  of  them  perliaps  even  more  so  than  was 
seemly,  —  the  animation  was  due,  to  a  considerable 
extent,  to  tbe  tenacity  with  which  each  one  held  to 
his  own  theories,  rather  than  to  any  considerable  array 
of  facts  brought  forward  to  sustain  them. 

The  section  met  in  the  lecture-ruom  of  the  Kedpath 
museum.  A  full  audience  heard  the  address  of  Dr. 
Blanford  tlie  chairman,  and  toward  the  close  of  Its 
deliver)'  Lonl  Lan^downe  was  one  of  the  listeners. 

At  the  close  of  the  address,  in  accordance  with 
English  usages,  a  vote  of  thanks  to  the  speaker  was 
proposed  by  iSIr  William  Dawson,  who  commended 
Dr.  Ulanford's  presenting  a  subject  so  full  of  debata- 
ble matter  as  likely  to  excite  the  greatest  interest  and 
discussion,  tiecouding  the  motion,  Dr.  Selwyn,  direc- 
tor of  the  Geological  survey  of  Canada,  referred  to 
instances  similar  to  those  mentioned,  which  occur  in 
Vancouver's  Island  and  in  parts  of  Australia  not  re- 
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forrcil  to  ill  the  atWre.-s  by  ilie  chair.  The  general 
imprussiou  mado  by  tho  addn'ss  seemed  to  he  tliat 
the  problems  presented  wore  not  only  Important  ones, 
but  loo  much  so  to  admit  of  much  discussion  here, 
and  that  they  can  he  >olved  only  by  a  hirge  amount 
of  observation  and  tield-worlc. 

The  ttMi  papers  pre^-ented  during  the  first  day's  ses- 
sion, witli  one  exception,  related  to  the  geology  of 
the  dominion. 

The  paper  of  Mr.  Gilpin  upon  gold^niining  in  Nova 
Scotia,  tliat  of  Mr.  Brown  u[}on  tlie  apatite  ib'posits 
of  (^iieliec,  and  tliat  of  Mr.  Merritt  upon  tlie  locali- 
ties aiul  output  of  ('con«>mic  minerals  in  Canada, 
were  more  or  less  statistical,  and,  although  important 
in  themselves,  ilid  not  admit  of  much  discussion. 

A  short  paper  by  Mr.  Fntnk  Adams  of  the  Geologi- 
cal survey  of  Canada,  upon  the  occurrence  of  Nor- 
wegian 'ai)atilbringer*  in  ('anada,  and  its  asst>oiatod 
minerals,  although  uiH)n  a  subject  mineralogical 
rather  than  geological,  was  a  valuable  contriI>utlon  in 
itself,  and  tlrow  forth  an  interesting  discussion  by 
Ilr.  G.  II.  Williams  of  .Tolins  Hopkins  University. 
Recent  studies  of  optical  auftmalies  seen  in  many 
minerals  seem  to  show  that  not  a  few  substanees  have 
ditTurent  crystalline  forms  at  different  temperatures. 
One  of  tlie:iie,  pyroxene,  has  a  tendency  to  pass  into 
hornblende  wlieu  the  t4'miM*ratun*  is  lowered.  Na- 
ture nuiy  acct)mplish  the  same  thing  l>y  pressure. 
Sni'h  cliunges  have  been  (diserved  tiv  Dr.  Williams  in 
certain  rocics  in  Maryland  iind  Xew  Yorlc.  where 
M'hisiose  structure  and  tliese  changes  appear  to  l»e 
co-exten'iivo. 

Mr.  Iloneyman's  paper  upon  tlie  goology  of  Hiilifax 
Harbor  was  strongly  di-sented  from  by  Dr.  Selvvyn, 
sup|«>rted  by  Professor  llltchcoclc,  win*  insisted  that 
the  rocks  at  that  l<>callty  were  lower  Cambrian,  and 
not  archean  as  stated,  exceja  perhaps  in  isolated 
masses. 

Till.'  coal-fields  ot  the  ilominion  were  treat*'*!  of 
directly  an<l  indirectly  by  Mr.  liailey  of  the  Canadian 
survey  on  tlic  Acadian  basin  in  American  geology, 
Mr.  (Jilpin  on  tlie  *listinctive  features  of  the  Nova 
Scotian  coal-field,  and  by  Mr.  Hndden  on  tlic  coals  of 
<.*anaila. 

Till!  Acadian  basin  borders  upon  and  Inclndes  the 
Gult"  of  St.  Lawrence,  Xew  Brunswick,  Nova  Scotia. 
Newfoundland,  and  Prim'e  Edward  Island.  di[)ping 
on  all  sides  toward  the  gulf.  Within  this  great  basin, 
the  most  imi>oi'tant  coal-fields  are  tlioM-  of  (.'uniber- 
land.  Piclou.  and  Capo  Breton.  Tlie  lieds  are  more 
ur  Ic'-s  folded.;  the  axe>  of  the  foliis  are  east-west; 
and.  except  whore  lliey  have  been  coinpHcatoil  with 
older  >trata.  there  are  no  serious  faults.  Ditftirences 
between  di>tncts  within  this  meat  iKisin  an.'  prtibably 
duo  to  Idcal  Inlluenccs  in  the  oriiiinal  basiu.  rather 
than  to  isolation.  Attiiition  was  called  by  Dr.  Sel- 
wyii  to  ihi;  contrie^t  iH'tween  this  broken  region  and 
the  less-disturbod  country  iidjoiuing  il  to  ilie  west 
and  north-west,  which  ho  considered  was  due  to  the 
Ihnitiiig  of  the  disturbances  by  tlio  great  Wt.  Law- 
reneo  and  Clianipiain  fault.  This  fault  is  supposed 
to  follow  up^the  .St.  Lawrence  Hiver  from  somewhere 
in  the  gulf,  to  (Quebec,  where  it  leaves  the  stream. 


and  swings  more  strongly  to  the  south,  and  passes 
down  Lake  Champlain  to  somewhere  in  the  vicinity 
of  the  Hudson  Hirer.  To  the  east  of  this  great  fault, 
the  nicks  are  metaau>rphnsed|  folded  and  broken, 
while  to  the  west  they  are  but  slightly  disturbed,  and 
dip  at  low  angles.  Besides  the  coal-fields  occurring 
in  the  St.  I^awrence  basiu,  the  two  other  localities 
within  the  dominion  producing  coal  were  referred 
to;  one  extending  from  the  97th  parallel  to  the  hA-*t 
of  the  Ilocky  Mountains,  the  other  on  VaDcouver'i 
Islautl.  Of  the  three  fields,  the  first  is  in  the  carbon- 
tferous,  wliile  tlie  last  two  belong  to  the  secondary  or 
tertiary  formations.  But  little  is  known  as  yet  of 
the  coal  of  north-west  British  Columbia,  while  that 
of  Yancouver*s  Island  is  said  to  be  the  best  on  tbe 
west  jcoast. 

Mr.  Panton's  contribution  upon  the  Silurian  strata 
of  lied  River  Valley,  Manitoba,  was  of  local  interest, 
and  n>f(?rred  to  a  structure  that  is  not  Indicated  npoa 
the  new  geological  map  of  the  dominion,  for  want  of 
sufiicient  information.  The  same  material  is  already 
in  the  hands  of  the  Canadian  surrey,  and  will  appear 
in  due  time. 

The  principal  discussion  of  the  first  day's  meeting 
was  called  forth  by  Professor  Ciaypole*3  paper  upon 
the  crumpling  of  the  eartli's  crust  as  shown  by  a  sec- 
tion across  Huntingdon,  Juniata,  and  Perry  counties 
in  Peniixylvania,  a  distance  of  sixty-five  miles.  Tbe 
si>eakcr  showed  that  the  folding  of  the  strata  along 
this  line,  and  especially  of  those  in  Cumberland  val- 
ley, lias  caused  a  shortening  from  an  original  leuctli 
of  about  one  hundred  miles  to  the  present  sixty-five 
miles.  Although  Professor  Clayindu's  methotl  of 
obtaining  the  original  length  of  this  tine  was  a  mathe- 
matical one.  and  though  the  folding  of  the  Cumber- 
land-valtcy  strata  is  a  series  of  overturns,  such  an  ex- 
tensive contraction  of  the  earth's  crust  was  more  than 
the  8eclb>n  wils  pn*pared  to  accept  without  questiuii. 
Doubt  was  expressed  in  regard  to  tho  trust  wort  bineu 
of  tho  data;  while  another  member,  in  endeavoring 
to  solve  this  very  problem,  basing  his  estimates  upon 
Professor  Lesley's  maps,  had  computed  a  contraction 
of  eighteen  miles  over  a  part  of  the  section  where 
Professor  Clayi)oIe  had  made  out  thirty-two.  It  was 
also  suggested  that  the  thinning  uf  the  beds  by 
crushing  in  the  folded  parts  had  been  left  out  of 
account. 

It  was  rci)lied  to  tliesc  objections,  that  the  data 
wei-*!  as  trustworthy  as  it  w^as  possible  to  obtain;  that 
absolute  accuracy  was  not  claimed  for  the  figures, 
for  in  such  a  case  it  was  impossible;  and  that,  at  tlie 
least  estimate,  the  eigiiteeu  miles  remained  to  bo 
accoiuited  tor  over  one  part  of  the  section  line.  The 
po>sible  thinning  of  the  beds  had  been  left  out  »f 
account,  beeause.  if  surh  a  thing  had  taki.'it  place  in 
this  instance,  il  was  more  than  counterbalanced  by 
the  tangential  presstne  that  caused  the  folding. 

The  20l.h  was  devoted  to  the  discussion  of  phe- 
nomena relating  to,  and  supposed  to  be  tlic  results  of, 
glacial  action.  Professor  Lewis  spoke  uiK>n  the  mar- 
ginal kames  of  Pennsylvania  as  distinguished  from 
the  moraine;  and  Dr.  Newberry  followed  with  a  short 
lecture  uiK>n  the  last  phases  in  the  evolution  of  tbe 
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Korth  Ain^ricAii  M>niliicnt.     He  |Kiint«d  nut  the  evi- 

'llUl  (*)tmiLtA  «l  tl)l>  CUUtO  of  ttlff  llllu04!I)P 

svbicli  were  stM.»»  followtnl  by  the  ag«i  of 
••  5oiithcrn  lliiill  iif  the  k'e-slieot  iicross 
as  far  iis  It  \Hi'>  been  ol>s*^rvL*d,  aiul  ex- 
llef  In  iwi^glAciul  poriud.t. 
t8  wt'rt' OiH'tisjii'*!  (tigpilu-r,  ]'roffla*or 
•  was  unable  to  <lr:iu-  any  slinrp  liae 
iimln«9  and  knuics,  fur  Lhcy  raergf^  into 
1.  1 1  .thor  ill  such  M  miHiiier  Uint  one  cniinot  say 
S;'-  <»m»  l»yive,^  off  rtinMlio  olliHt' begins.  Karnes 
ur  r».'i:vn]«Ml  as  |>:inly  tiii*raini(*,  Atitl  pftrlly  offtiibLrla- 
dal  cirigin ;  and  li*  wa*  in  acrunl  with  I>r.  Newberry  in 
rvsarU  tn  tlie  break  in  tlicglnt'la)  periotl.  Sir  William 
IHwvon  WAS  InrlintMl  tn  think  that  wntor  was  largely 

H* '  ■    '  In  pHHtiicIng  the  wnrk  ntlrlbiitcd  tu  ic**. 

o  the  evidences  In  cusiern  North  Anior- 
v.urni  inter^lll  dnriiii;  the  ice  Jige.  Dr. 
VJwyn  briHiy  propowd  a  |M>SBlble  explanation  of  the 
i;op.^. — t  '-  Hcr  of  ice  tn  excavate,  In  solid  rocks, 
W-  n)«*«  (»f  th«^  grt^ftt  Ukes.     Ue  referred  to 

th^  1   ileounijiosiliori    of    rnoks   observed    In 

Ai;  1  tn  the  gneiss  of  Brazil.      In  Australia 

ll>:  isftton  was  sometimes  two  hnndred  and 

#1'  ,•;  and   he  thousiht  it  po^silde  that  ice, 

mr  a  region,  wotihl  l>e  able  m  niakc  such 

Ui*  ■••-  i"f  the  i^rtat  l;ike^.    Professor  Spencer, 

;-ily  of   Ml^snuri,  contributed   SLmie  of 
f  his  own  work  wjK)n  the  subject  of  the 
bu.«in  of  l>ake  Ontario,  which  led  liini 
til  t  thii  lake  b.isin,  at    least,  was  not  of 

fU     •  rp'fessor  Ilall  of  New  York  called 

ittMiKlon  to  tlie  fart  that  the  axe»  of  tliu  lakes  are 
•tesg  iLe  Hn^'*  i>f  ont(.>n)p  of  ih«  rocks,  and  tluit  the 
tn«iiu  a  -d  in  ihe  »nfter  material. 

Fnur  iiributions,  relating  in  one  way  or 

1)1  '  lie   ulacial   {Kiriod,   were   read    without 

B  ion;   and    the   theories  concerning  the 

b  '^n'  taken  up.     The  Ke v.  Mr. 

Ui  ^  as  oo«ndcal,  terrestrial,  and 

utt<««M«aicjii.  The  lir^l  class  wa^  not  regarded  as 
Vc^by  fif  cf>n»lderartnn,  while  terrestri.il  theories 
«r-  '  ly  dlft[M«»>C(l  of  :ui  bt'ing  niorc  or  te«s  un- 

to Attenlinn  was  directed  especially  to  the 

tfr  Croll,  a  combination  of  the  precession 

ill  :  ..  ity  tlieories.     tt  was  held  that  the  p.\rt 

if  Cru«r*  explanations  regarding  fn{;s,  deflection  of 
QiTTMnt*.  ^imI  llt<*  like,  would  supi^ort  any  or  all 
••.  Uis  conrluvtou  was,  that  the  altera- 
nts and  winds  soeiued  to  be  the  most 
*<?§  tlius  far  supkcsumI. 
,.f  C'rt*ir«  theory  regarding  the  greater 
i1i'«  nrbit  \va8  attaokvd  i»y  Mr. 
■  t  pnfH-<r.  He  couM  not  uon- 
[  Hit-  .-.irili  =  MUiial  temperature  having  been 
t-r  nf  ibe  »nn'»  heulin;;  power  twliig  less,  and 
Ihaft  iL       '  '     '  Ml  einild   not    have  dei>eudvd 

9paa  f(~  lie  re^urdei)  H  ;i8  a  loi*:!!  plie- 

i>ti.    In-'  :  •  .1' ri.ii  aud  <.M.'e:inic  cnrrvniB, 

ira«  no  sirs^luu  on  Llu>  o(>th»  the  day  being 

OT0- (/•  •  >^-     To  the  Eitglish  geologists 

ttcAcottiMi  'mc  one;  and  under  thoguid- 

of  BurtuN-ri^  •■!    till"  gf»ologlcftl   survey  of   Can- 


ada,  and  of  the  local  committee,  they  viflltetl  Ottawa* 
Ausahle  Cha^m,  T.ake  Memphreniagog,  Quebec,  and 
various  tocaltties  in  the  immediate  vicinity  of  Mont* 
real. 

The  piYtminent  r|ucstlons  coming  before  theaecUon 
on  the  1st  were  those  re^^arding  arehaeau  nx-ks, 
Profess4tr  Boniioy  "pcned  the  question  with  alengtliy 
pajior  upon  these  riK'ks  in  Enf;land,  and  ma<te  somo 
coniparisims  with  those  of  f.'ana<lii.  Dr.  T,  Sterry 
Hum  followed,  treating  of  t)»e  eozoic  rocks  of  North 
America,  The  paper  was  a  r/sur«^  of  6ome  of  Dr. 
Hunt's  old  work.  As  might  have  been  ex|H.-c'ted,  the 
very  use  of  the  word  'eozoic'  wiis  followed  by  ^lonte 
shaking  of  the  head  among  tl)«*  members;  and,  at  the 
close  of  Dr.  Hunt's  reading,  the  use  of  the  word  was 
criticised  as  takin*:  for  granteil  a  ijueMtlon  which  fs 
still  In  dispute.  The  writer  held,  however,  that  his 
use  of  the  word  did  not  depend  solely  upon  whotber 
llic  supposed  Kozoon  canndcnso  were  the  remnitis  of 
a  living  organism,  butupon  the  evidem^s  of  organic 
life  having  come  into  existence  at  or  alK>ut  the  geolo- 
gical age  referreil  to. 

Professor  Hall  discus«ied  tlie  question  at  some 
length,  and  expiTSsed  theconviction  that  thesotulion 
of  the  problem  lay  in  the  study,  not  of  large  masses 
of  rock,  but  in  the  study  of  junctures. 

Every  one  wu*  interested  to  hear  what  Sir  Wltllaui 
Dawson  would  say  upon  this  question.  He  appeared 
to  speak  with  some  hesitation,  due  doubtless  to  the 
ojiposition  to  his  u ell-known  theories.  Ue  hiul  biU 
little  to  say;  urging  as  a  reason,  that  he  w:\s  but|Kiorly 
qualified  to  discuss  the  i|ueiition  from  tlie  ^taudpoint 
from  which  it  was  being  viewed.  —  natnely,  that  of  a 
chemical  geologist.  Ho  said  that'  be  had  spent  his 
time  in  trying  to  find  fossiU  in  these  rocks,  .ind  had 
got  but  lilLle  thanks  for  his  labor.  He  would  not 
enter  the  question  in  regard  to  Ko7.oon  liere.  A 
co-laborer  has  the  whole  matter  In  hand  now,  and 
will  Soon  publish  all  that  Is  known.  Major  Powell 
was  called  upon,  but  limited  himself  to  laying  that 
we  were  not  much  disturbed  by  the  question  in  the 
.States,  but  were  limiting  ourselves  to  mapping  the 
regions  covered  hy  tlu'se  archean  rocks. 

The  paper  by  Prof.  J.  D.  Dana  upon  the  southward 
ending  of  a  great  synclinal  in  tlie  Ta<^nic  range  was 
read  by  Professor  Brewer,  and  eliciLe<l  some  very 
heute<l  and  severe  protests  on  the  part  of  Dr.  Hunt. 
Ue  insistetl  tliat  the  structure  referred  to  wa»  known 
tweuty  years  ago,  that  the  metamorphosis  of  sedi- 
mentary betis  assumed  by  Professor  Dana  wa*  unten- 
able, and  that  there  wai  no  vestige  of  a  i>roof  of  such 
a  thiug.  Professor  Brewer  replied  in  behalf  of  Pri>- 
fessorDaiia,  that  recent  and  thorough  work  had  been 
done  in  the  region  referred  to,  and  that  nothing  was 
stated  upon  assumption.  Major  Pom  ell  was  astounded 
that  Dr.  Hunt  t>hould  ^peak  as  lie  did,  if  the  structure 
wa9  aa  represeuted;  and  he  called  upou  him  lo  either 
give  hit  reasons  for  such  statements,  or  to  retract 
them,  for  the  only  way  to  attack  such  a  question  was 
to  attack  the  structure.  Pntfessor  Hall  opp<ised  Dr. 
Hunt's  position,  and  vouched  fortheflrueture  as  rep- 
rtviented;  and  Dr.  Selwyn  spoke  of  the  existence  tu 
British  Columbia  of  crvstallinc  rocks  in  the  carbon- 
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Weroiis.  Mr.  Toplny  of  the  Eiigliftb  survey  then 
spoke  of  the  general  Acceptance,  by  tbe  various  Euro- 
pean survey!),  of  the  theory  of  the  change  of  sedi- 
mentary to  crystalline  rocks;  and  here  the  discussion 
of  the  ftrchean  rocks  ond^t. 

Members  of  the  Kngiiah  survey  exhibited  innps  col- 
oreil  so  a^  to  represent  tlie  solid  i;:eolo;cy:  and  others^ 
of  the  same  places  showing  tiie  geology  as  it  Is  actu- 
ally seen  u|>on  the  surface,  that  Is,  including  th« 
drift.  This  latter  was  regarded  as  valualde  in  ef»n- 
nection  with  questions  of  water  stupply.  Doubt  waa 
expressed,  however,  about  the  value  of  such  surface 
umps  save  for  local  and  temporary  purpo«es^  and  it 
was  suggested  that  some  inetbud  be  devised  by  which 
it  would  he  pos-Hlhle  to  represi-nl  both  solid  and  sar- 
face  geoluKy  upon  the  same  sheet. 

The  plan  of  Mr.  Gilbert,  of  tlic  U.  S.  jteological 
survey,  for  n  subject  bibliography  of  North  American 
geologj*.  elicited  aoine  discussion,  The  section  evi- 
dently felt  a  ikH^per  interest  in  tills  paper  than  It  was 
ntudy  to  express  on  so  short  a  notice. 

A  brief  account  of  his  work  upon  the  Jurassic 
mamniAlB  of  America  wa.f  given  by  Professor  Marsh. 
Stx  years  ago  no  Jurassic  mammal  was  known;  but 
five  years  ago  they  were  found  in  Wyoming,  and  from 
one  pocket  alone  from  three  to  four  hundred  Individ- 
uals have  been  taken,  representing  eight  genera  and 
twenty  specleA, 

Sir  William  Dawson  si>oke  at  some  length  upon  the 
ancient  laud  flora  of  tite  old  and  new  world,  calling 
attention  to  the  striking  correspondence  found  in 
countries  widely  separated. 

Two  pftleonlological  papers  by  Mr.  G.  F.  Mathews 
were  spoken  of  in  high  terras,  i»pecially  by  tlie  Cana- 
dian geologists;  and  the  hope  was  expressed,  that  If, 
Oi  had  been  au^^ested,  one  of  the  Canadian  papers 
should  be  published  in  full  by  the  associatioti,  the 
oue  upon  the  primitive  Conocor^-phean  should  be 
selected. 

A  paper  by  Prof.  J.  Milne,  upon  the  earthquake 
phenoinetia  in  Japan,  referred  to  the  mechanical  ditfl- 
cuitles  to  be  dealt  with  In  his  obsurvations,  and  de- 
scribed a  new  earthquake  house  he  has  l>u{lt  upon 
lai'ge  balls  resting  ui>ou  iron  plates.  Three  hundred 
and  eighty-seven  earthquakes  had  been  ohfervcd  by 
bim,  eighty-seven  per  cent  of  which  came  from  the 
sea. 

Sir  William  Dawson  then  went  over  the  leading 
facts  worked  out  by  Dr.  Ilall  in  his  forthcoming 
geology  of  Palestine. 

The  last  paper  presented  was  by  Mr.  P.  nallett, 
and  consisted  of  notes  on  Nff^ara  Falls.  For  Ameri- 
can geologists  they  contained  nothing  new. 

It  will  be  seen  that  nothing  striking  or  new  wai 
presented  to  the  section;  indeed,  some  of  the  pro-> 
ductlons  have  been  served  up  already  a  number  of 
times  and  In  various  forms.  Dut  any  thing  different 
wai  hardly  to  be  expected.  The  meeting  was  re- 
markable for  bringing  together  workers  in  geology 
from  every  quarter  of  the  globe.  From  Japan  was 
Lymaut  and  a  paper  was  read  from  Milne;  from  India 
were  Blanfonl  and  Ball;  from  Australia  were  Blan-* 
ford  and  Selwyn;  from  Africa  wa^  T.  Kupert  Jonea; 


from  Palestine  was  Profesior  Baueniinn,  and  a  paper      | 

was  read  from  Hull;  from  Hraxil  wa^  Ilr.ivT  .r:  frnm 

England,  Scotland,  and    Ireland,   w< 

meml)era  from  tho*e  cnuntrl««;  from 

Hall,  Nettberry.  Marsh,  Powell,  ami 

whilu   the   Canaitian   workers   were    r 

Dawson,  Selw}'n«  Whlteaves,  and  Adams. 


PnOCEEDlNGS    OF    THE    SBCTmy    "^ 
BfOLOOr. 

Is  opening  the  biological  »ection  Thui-i 
28.  the  pr»'8ideni  of  that  s«.*clion.  Prof.  H.  > 
delivered  an  address  ui»on  the  physiology  .  i 
life.     Well  lilted  as  Professor  M-'M-ley  is 
the  subject  of  ileep-sra  life,  on  account  of  lit' 
j)articl|»ition  In  it-s  Invesligatlou  during  the  v<  .   . 
of  the  Challenger,  bis  a^ldress  wo*  not  only  a  '*ri*- 
cal  and  discriminating  review  of  »ora««  of   ibe  U--: 
rcKults  arrived  at  liy  othrr  ohservern  and  expert 
ers,  but  was  8upplenn'nt«'d  by  many  valtiable 
mentfi  and  sug>;esiions  of  his  own. 

Mr.  C.  Spence  Bate,  of  Plymouth,  Kng..  raad 
paper  on  llio  geographical  difttribuibm  of  rl- 
nms  Crustacea,  wlitcb  embo<]ied  many 
notes  on  form,  color,  habit«,  iind  hahttats  ot  mui't-ih 
genera  of  these  animals.  In  allufiirm  to  polntA  mei 
tloncd  by  Mr.  Bate,  Professor  Mo*i"ley  %aid  tljot 
deei>-8Ca  fr>rnis  either  bad  very  large  eyt^s  ')r  had  na 
eyes,  and  that  there  mtist  be  a  source  of  light  In  ihs 
deep  sea;  that  source  was  pho»pborescence.  but  Iti 
light  must  be  very  dim.  The  quci>ition  was  sUU  on- 
auBwernK  wh«<lher  the  larvae  uf  doep-3i*a  crustacea 
were  found  ul  the  surface,  as  are  the  larvae  of  othet 
cnistaccans,  and  hod  to  descend  two  or  Tiiree  miles 
thraugh  the  ocean  tu  reach  their  fc*;dlng  gn>uni)s  u 
adults. 

Prof.  W.  J.  Sollaa.  of  Dublin,  read  a  k-^^  «'.r.«.f 
on  the  origin  of  fresh-water  faunas.     Tb«-  ! 

culMes  in  tlie  way  of  most  marine  animals  , 

inhabitants  of  fre*h  water  were  considered  under 
three  different  heads:  lirst,  the  time  requti^iin  fur  t\.e 
animals  to  adapt  themselves  to  the  m^v 
second,  the  greater  severity  of  eUruate  c\,  .  -  i 
by  animals  in  fresh  water  than  in  sail  water:  and 
thinl,  the  inability  of  marine  animals  with  fi 
swimming  larval  stages  to  enter  the  mouths  of  frveli 
water  alreanis,  or  to  breed  In  flowing  i»lreatns  it 
they  gained  ;iccess  to  them.  In  regard  to  climate* 
It  is  a  fact  thai  many  marine  form<4  become 
water  ones  as  we  approach  the  tropics.  Bui 
of  the  climate  of  fresh  water  is  not  alone  su 
to  account  for  the  absence  from  It  of  many  f 
well  representee!  in  marine  faunas.  Prnf**^>.ir 
bad  prepared  an  extensive  table,  com. 
and  by  familie^s  the  animals  of  in't>\' 
salt  water,  and  Hnds  as  a  rule,  witli  some  ox 
which  he  accounts  for  by  pecu)tarltle«  of  llfn-h 
that  fresh-water  animals  carry  their 
them  during  the  earlier  stages   of  *i  i 

they  develop  by  buds  or  italobbislJi.     >ume  martnr 
forms  liave  poased  from  the  oceau  into  manlnt^,  and 
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iU>  Ptreamfi;  wUlle  otber  forms,  especially 
V  earlier  geological    Times  owe   lliflr  Iransfrr 
lb    «'iUt3r  to   iltp  chAii^ing  of    inariTie   into 
i^TfttS.     Profe«flor  SolJaji  rerievred  some  of 
lost*  which  the  origin  of  certain  fresli-wntrr 
tTe  to  geological  ]teriorlK  and    changes^  and 
some  of  tbo  causes  oC  moOiticalion  of 
Of  ptidongaUon  of  enibryouic  life  of  marine 

tb«*  •uccotding  day^  n  few  papers  upon  tiie  geo- 
dl>tribiitio[t  iif  ariiiiials  were  presented. 
DtdiMtii  p«>iiited  out  tlint  many  of  the  most 
isiic  fpecies  of  Uie  ohiropterons  fnnna  of 
havff  ibeir  nearest  allies  not  In  Che  Oriental 
>  Elhlopian  region,  And  instance4l  the  pres- 
ipccies  of  o^Ttain  genem  of  bats  in  Mada- 
id  Australia  which  were  poorly  or  not  at  all 
t«J  In  India.  Wo  aro  iherefore  obligefl,  for 
other  reaaons,  to  suppme,  that,  at  a  com- 
dy  rrct:nl  )terii»il,  a  chain  of  islands  connected 
|Mcar  witli  Au*trulia:  the  islands  being  ftnffi- 
y  far  apart  to  prevent  the  distribution  of  ter- 
^  maminals,  yet  near  enough  to  permit  the 
d  |Ki»*»i£e  of  flying  ispecies.  Later,  u  tem- 
Hinection  of  a  ••inillar  kind  probably  ex- 
■twuen  M.Ldiigascar  and  India.  Treating 
tiraJ  distribution  uf  aulniuls  in  a  les^  general 
w.is  a  pA^wr  by  Mr.  Howard  Saunders  on 
iphical  dtslrtbulionof  the  Laridiie  (the  gulls 
I),    with    special    reference    to    Canadian 

bcijislriltution  of  plants,  Profe'oor  Asa  Gray, 

hJirk»i  on  the  characteristic  features  of  Nortlt- 

n  vegrtAlion,  called  attention  to  the  refem- 

hd  the  difft-reneps  between  the  flora  of  North 

and  ihttt  of   Europe,  and  to  tlie  ranges  of 

ibtaTiceti  and  differences.     The  itimilurity 

Erres  of  the  Atlantic  bonier  to  those  of  Europe 

llndcd  to,  and  it«  cause  disoufifteil ;  and  mention 

'  fbe|d»'asiir>»  which  tiie  European  botanist 

•'nee  in  finding.  !n  the  new  world,  plants 

wild  which  are  cultivated  in  the  gardens  of 

Among  the^e  are  species  of  RhodiMlendron, 

Hum.  and  Coreopsis.     Turning  to  the  dlffer- 

Cween  the  flora  uf  Europe  and  America,  the 

kf   species  of  trees  and  shrubs  In  the  latter 

was  illnstrated  by  numerical  comparisons  of 

»•«!  of  oaks  and  of  manyother  trees  in  Canada 

•e  found  in  England.     Besides  the  far  more 

\%  kinds  of  leguminous  trees,  and  the  remark- 

lih  \u  species  of  Compositae  which  Is  notlce- 

.nieriou..  there  are  many  tropical  plants  which 

urtiiward  into  the  United  Stales.     Such  arc 

;re«i,  and  Sarracenia,  Passiflora,  Tillandsia, 

Iftirous  other  herbaceous  plants.     After  dis- 

Of  the  part  wliich  the  ice  of  the  glacial  period 

Ibe  distrihution  of  plants  over  Europe  and 

»«rU'a,  Profesnor  Oray  reviewed  the  charac- 

of  the  (\ora.  of  the  middle  and  western  por- 

v..^it.   \fnHric-a.     This  paper  was  one  of  the 

Tieral  committee  voted  to  print  in 

, iingii^ 

dy  eonnecud  as  It  Is  with  the  question  of 


the  distribution  of  trees  in  the  United  States,  atten- 
tion may  he  railed  to  tlie  Jesup  cidleciion  in  lite  New- 
York  museum  of  natural  history,  whiclt  was  briefly 
described  in  a  paper  by  Prof.  A.  S.  Bickmnr<\  This 
collection,  besides  illustrating  the  wood,  bark,  leaves, 
aTid  other  parts  of  the  trees  nf  the  United  States,  by 
dried  specimens  or  by  figures,  inside  the  museum,  is 
Buppleinented  by  having  the  trees  abijut  the  museum 
numbered  tu  correspond  with  the  ftpecimeiis,  so  that 
immediate  reference  can  be  made  to  the  museum  by 
any  uno  who  wishes  to  learn  morv  about  a  tree  seen 
in  the  park. 

On  tlie  question  of  the  affinities  of  different  groups 
of  animals,  as  shown  by  their  anatomy  or  develup- 
Tuent,  several  papers  of  importance  were  r4>Ad;  but  of 
the  great&H  value  was  the  announcement  made  in  a 
brief  telegram  from  Prtdesi^or  Llversedge,  iu  Aus- 
tralia, announcing  that  Mr.  W.  H.  (  aldwell,  who  is 
in  Australia  in  order  to  study  the  developtneul  of 
some  of  the  curious  animals  found  there,  had  dis- 
covered that  tiie  Monotremata  are  oviparous,  and 
that  the  egg  is  meroblastic.  No  statement  wns  given 
in  the  telegram  as  to  whether  the  fuels  were  deter* 
mined  as  regards  Ornitborhynchus  or  Echidna;  but 
the  main  points  of  interest  are  the  di^'overy  of  the 
oviparous  habits  of  a  mammal,  and  the  meroblasiic 
development  of  its  egg,  as  in  reptiles,  iiiince  the  eggs 
of  marumnU  are  regularly  huloblastic.  Tills  shows 
that  we  must  lurn  to  the  reptiles  for  the  ancestors  of 
the  mammals. 

Pmf.  0.  C.  Marsh  read  a  paper  on  tlie  classification 
and  afnnitles  of  dinosauriun  reptiles.  It  was  replete 
with  facts  derived  from  the  large  amount  of  material 
which  has  been  accumulated  within  the  last  half- 
dozen  year.^.  Three  orders  were  recognizable  in  the 
herbivorous,  and  one  order  lu  the  carnivorous  dino- 
saurs. In  the  carnivorous  groups  we  have  forms  with 
greatly  enlargi**!  pelvis,  and  animals  that  sat  down. 
One  «>f  them  which  was  found  the  past  year,  Cerato- 
saunis,  exhibits  new  characters  for  a  dinosaur.  The 
vertebrae  are  smooth  in  front  and  concave  behind. 
The  pelvis  is  made  up  of  three  coissified  bones,  as  it 
is  in  birds,  and  nut  (»f  sepanile  bones  as  la  Archae- 
opteryx  and  in  other  dinosaurs.  Ceratusaunis  also 
agreed  with  luJult  birds  iu  having  the  three  metA- 
tar*al  bcjne*  coosslfied.  The  dinosaurs  are  thus  shown 
to  i>e  ven'  closely  related  to  blnla;  and.  in  answer  to 
a  question.  Professor  Marsh  called  attention  to  the 
correspondence  between  the  double  fitenium  of  larger 
dinosaur?  and  the  ossification  of  the  stenium  from 
two  centres  in  young  birds. 

Prof.  A.  Milnes  Marshall  showed,  in  a  paper  on 
the  mutual  relation  of  the  recent  groups  of  echiuo- 
denn«,  that  Car|ienier  was  correct  in  regarding  the 
central  capsule  with  its  radiating  axial  cords  in 
Comatula  as  the  central  nervous  system,  while  the 
subepithelial  bands,  which  Ludwig  and  others  have 
regarded  to  be  the  true  nervous  system,  are,  in  reality, 
nervous  in  character,  hut  of  subunlinale  Imjiortance. 
Professor  Marshall  has  proved  these  points  by  a  series 
of  conclusive  experiments,  which  he  contlurtiHl  at 
Naples  upon  the  living  animals.  In  regard  to  the 
homologaea  of  the  pans  of  the  nervous  system  of 
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equalorlttliy,  which  had  an  objeclivo  of  eight  Indira 
ftpertnro,  and  a  focal  length  of  about  forty-seven 
inches.     The  cxposuro  wu-'*  cvt-r  five  minutes. 

The  dianu'Lcrof  the  sun  is  ahom  tliree-eisrhllis  of 
an  inch,  am)  tlio  coronal  outline  is  In  genoml  quite 
Ihirly  ininntes  from  ihe  awn's  limb.  Streamers  extend 
more  than  twice  this  distance  from  the  limit. 

There  is  no  great  arnonnl  of  detail  in  this  picture, 
as  wa*  to  he  expecieil ;  and  we  Khali  look  for  the  pub- 
lication of  the  pl»»tograph8  of  shorter  exposure  with 
interest. 

One  important  fact  Is  stated  by  M.  Janssen;  to  wit, 
that,  «o  far  as  liia  pliutographii  have  been  examined, 
they  »how  no  trace  of  an  intra-mercurial  {Planet. 

—  Mr.  Cochery,  the  French  minister  of  ikisIs  and 
telegraphs,  according  to  the  Science  monthly,  repons 
to  the  French  aca<dcmy  of  sciences,  that  there  were 
in  Franr.'e.  during  the  first  half  of  the  year  18M!(from 
the  beginning;  of  January  to  the  end  of  .Tune),  the 
following  slrnl^i's  of  lightning.    In  .l.'iiumry  thi're  waa 
a  stroke  injuring  a  man  who  carried  an  open  um- 
brella with  metal  ribs.     In  February  thert*  were  no 
strokes  at  all.     In  March  there  were  four   strokes, 
damagiiig  unpnilected  buildings  and  a  hi^h  oak-tree. 
In  April  there  were  only  four  strokes,  injuring  sev- 
eral persons,  sonic  poplar  trees,  a  wealliercock,  a  bell- 
tower,  and  an  isolated  building.     In  May  there  were 
twenty-eight  strokes,  killing  two  men.  seven  cattle, 
three  horses,  and  injuring  several  persons  and  two 
horses,  as  well  as  numerous  trees  and  houses.     The 
trees  were  oaks,  chestnuts,  poplars;  and  several^ of 
the  Btrrtkes  attacked  the  chimneys  of  the  houses.     It 
Is  notahle  that  a  gilt  wooden  figure  of  Christ  in  front 
of  the  chiircli  of  Bonsecours  (Seine  itiferieure)  was 
struck,  nlthough  the  church  ha.*  a  lightning-rod  on 
Itt     huring  the  month  of  June  the  total  number  of 
strokes  largely  increased;  there  being  no  le^8  Uian  a 
hundred  and  thirteen,  or  from  three  to  f<utr  n  day. 
The  daily  number  varied  during  the  month,  hut  was, 
if  anything,  larger  at  the  end  ihan  at  the  beginning 
of  the  month.    Seven  men  were  killed.    About  forty 
persons  —  men,  women,  and  children  —  were  Injured. 
Some  seventy  animals  were   killed,  including   fifty 
sheep  and  a  dog.    Many  trees,  oaks,  popl.'irs,  elms,  firs, 
were  struck.    A  common  object  sirnck  ii  llie  U^ll  of 
some  church,   the  chimney  of  some  house,  or  the 
'weathercock  of  a  barn.     ^H)me  of  the  Htrokes  were 
received  by  the  lightning-rods  of  buildings,  and  did 
no  harm,  except,  perhaps,  fusing  the  point  of  the  rod. 
On  the  other  hand,  several  accident*  to  buildings, 
and  in  one  case  death  to  a  bori^e.  (Kcurred  within  a 
comparatively  short  distanceof  a  lightning-rod  [from 
fifty  to  eighty  metres).     Isolated  trees,  and  animuls 
under  them,  appeared  to  have  sufifered  most.     Kaln 
and  hall  accompanied  most  of  the  storm.><. 

—  Mr.  Frederick  John  Smith  writes  to  the  Eleetrieal 
rniev!  as  follows:  — 

"  t'oiiHttlirahUi  trouble  Iim  been  felt  hy  thoH*  who bk engaged 
in  prnctlc*!  jirublemi  cviinrclnl  with  HiM;on<lKrj' buttvrioc,  nrla- 
In f  from  ImiierTrctloitw  lb  the  vt'Ml  fur  huldlnic  Lhe  <lUul«  ncfil, 
and  a)«ii  rnnii  i1h>  taM  tbut  Mm  ])lnli*«  i>f  u  rlmrKvd  •nnadtiri-  tMit- 
trry  cjiiinot  he  llfictl  out  of  tbi>  liquid,  in  urrlor  tbftt  any  rpi|ulred 
Rffn  tDAv  !>«•  rT]>>>itt'.|  to  ihr-  Aotlnii  <-if  tliL-  iicld.  wlthuut  ibo  real 


•  '  III*  rrdorcd  (i-itd  on  ibr-  kHt)i>   : 

by  th?  oxyKpn  t>f  thi*  nir.    To  n 

rlt^l  uiit  thr  foMuwliifc  inrLbodK  -    :  .  ■   ■ 

|>oUvry-wtiro  aboiil  two  vvtiUmrlrM  ihlck. 

Kbout'l  bo  iivoldcil  lu  tlir  tnoiiMInf?  af  ihc  ■•. 

ttol  •tMn>l  ihr    prrtcra*  of  coollliir  wi-ll,    whUii    n  i  ■ 

■fl'luiii  crmrk   during  cooMnft.      Tbc*«  roufrh    por 

wamitMl  »luw1y  lu  aiiOTcri,  to  ■nrh  a  ifTi'- 

wait  intllM  fully  whrn  rubboil  a«inn«; 

Iritf  rvinuvfd  fpnin  Ibc  oven,  nrv  partly 

tbit  in  m«df  t»  niD  well  ovur  tb«  wh«li!  iiiiit  i  •ui:- 

A*  WKin  MB  Ihv  waji  hcglitu  (o  Ml,  ll  !■  jK'urt-d  oui.    ■ 

put  im-Hy  luuuol,     A  ct-ll  nomndecUDiJo  Add  wrU.   ■ 

nohl  doc«  not  crvcp    iijt  lbi<  i^ldi  a  uf  ihtt    rcll.  aa    l< 

commrm  tflikin)  roll.     Aniiib#r  nifihod,  n»f«l  at  *•■ 

tbiiii  the  unc  jij#t  nionllonifl,  wtw  lo  make  Ocml  Ium 

iT^iiirvd,  atitl  place  InoblBlbcin  car4-bov«*«  [bcid 

•u  that    tbcro   wua  a    ppace   uf   ahout  -   - 

tbfui.    'i'biB  «jia[<D  waa  tilled  with  en 

the  Ciird-box  b«*lng   ruinnvt'il,  n  piTd'.  i 

TbU  mt-thud  U  mon.><.'u>tly  Una  thi*  lakt,  UuiUm*  ii"  fl 

gri'wtfr  ■iruitulb.    Tbo  te«t  <>r  two  yean"  cunttabi .  ■ 

that  bttib  Uiifc*  funuB  uf  Bt.'C(ltll^,:     '  ." 

ticnt  nnd  liivtlntf.     Wlii-ii  u»\u\t   i 

lory.  It  wuulii  tniitt-tlmtit  bo  ('tiii\ 

•Oflic  imrl  \jf  the  plntcit  lo  tbi>  acUam  ut  iUc  >tiluie  actil.  b«t, 

ttdn^it  now  nrv,  DiU  cdnnoi  b«*dCiri««liboiii  tli*  pa/tufiJicti 

wblcb  urtr  lifted  tiut  bdnK  "t  f>nc<<  *£t> ')  tygmuf 

air.    To  pn-vt-ni  ibi«  noiton  mktntr  p'  •  ■  Mr  An 

out   of  (be   liquid  Inlu   llir   VHpor   *>I    I  r  »wrr«l  It 

pLTimeiita  with  dtfrcrrnt  gtBv;  tliU  itpptrarrd  luaiitwfi  w*ll,  b4 

to  bv  DABlly  mnnaift'd).     by  thU  tni>an*  the  Injnrlou*  actlno  tmok- 

tloned  1*  pri>\'cnii.'d,  iiiid  nity  n-<]iilrt>d  auioQiti  of  aurfaov  i*f  picM 

nay  br  c<xp()««d  to  the  aitlori  of  th<-  dilute  acid.** 

—  The  Ihrue itcieutijif/uesltites,  that,  notwlthiitAnil- 
ing  the  ravages  caused  by  the  Phylloxeni.  France  if 
tlie  country  which  furnishes  commerce  with  the  treat- 
est  ljuantity  of  wine.  Of  the  buiidred  and  tifimi 
millions  of  heclnljtres  produced  by  Kurope  In  H?fl, 
France  funiished  thirty-four  millions;  while  Ui« 
average  from  Italy.  Spain,  and  Austrian  Flungxry 
waa  only  from  twenty  to  twenty-five  uiillinns.  and 
that  of  Germany,  Portugal,  Turkey,  Greoce,  Uoian*- 
nia,  and  Switzerland,  varied  from  four  million*  m 
Portiii,'nl,  to  one  million  in  Swiliterland.  At  pn^wnl 
France  supplies  its  lack  of  harvest  by  lmi>orting  wines 
which  it  again  eX|>orts,  doctored,  and  mixeil  with  Its 
own.  It  receives  wines  esp«*ciall>  from  $|ULin.  tU]5, 
Portugal,  and  Greece.  It  treats  the  »ettJiti^,  tin 
residuum  of  the  native  harvest,  with  supu-,  aicotinl, 
and  water,  and  thus  makes  wines  known  s»  lbs 
'second  vat.*  It  also  makes  wine  of  raisins  recrivcd 
from  neighboring  high  countries  and  from  Syria.  To 
the  rai.sins,  .softened  in  water,  sugar  and  alcohol  art 
added,  one  kilogram  of  raisins  yleliliog  from  tliire  to 
four  litres  of  a  harmless  wine.  This  manufacture  b 
carried  on  especially  at  Marseilles,  at  Cett*.  at  Bor- 
deaux, and  at  Bercy.  The  importat  ion  of  raisins  into 
France  amounts  to  seventy  lhoiL»and  ton*,  represent- 
ing thirty  eight  million  francs:  these  ntlslns  glre 
about  three  inllllon  hectolitres  of  wine.  The  wlnei 
of  lhe  second  vat  amount  to  about  the  lanie  qtmn- 
tlty. 

—  Victor  Giraud  writes  from  Karcmn  In  goo4 
health.  He  had  spent  a  month  on  Lake  liangwcoln, 
where  several  errors  of  the  charts  of  Livlngsiotie  were 
corrected,  among  others  the  position  of  the  Luapulu 
River,  which  really  comes  out  of  the  suuth-wesl  part 
of  the  lake,  instead  of  the  north-west.     This  |j*rt  of 
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FjiittfinAken  wUh  el|;btraeii.  the  [vniftin- 

irari  waItIiic  Tor  GIrftUil  near  Kaxombe. 
t^  ->'■!,  tlii*ir  \u>i\i  was  filially  nbaii- 

<if  3I'triilKitttitA.  At  ten  days* 
•1.  ii.ii  the  chirf  t»f  the  Miiaumi,  wbo 
in  sfDil-captivity  two  nirmttiA.  Finally 
rroMcd  ItAlma.  luid  reached  Taugan- 
KArwma  Uy  ihe  Hth  of  February  last.  Gi- 
lo remiiin  there  aUmt  a  month,  then  to 
im,  and  attempt  to  reach  LeopoIdvJUe 
^3ianingu  and  the  Lunlaha  on  about  the 

p  Levlnhac  has  left  Talwra,  and  ie  mnmen- 
t-ud  at  Zan7.il)ftr.    The  BlallonB  under  his 

cm  w^n*  flourisltinf;  at  last  accounts,  as  were 

th«  Vhrvs  du  SaintrEsprlt 

d  nnuirDcUtureof  Ihe  Chippewa  Indians*  ia 
int*  ot  an  tn»tniciive  linuuislic  article  In- 
r  W.  \V.  Cooke  in  the  July  number  of  the 
»«Ojibw^  names  of  one  hundred  and  twenty- 
,  moat  of  them  with  tlieir  etymologies,  arc 
l«d  In  this  paper;  und  U  may  be  safely  said 

ft  nainmlisl  can  obtain  the  Indian  equiva- 
«o  many  ppeci&i  ^ritli  no  much  accuracy  as 

done  by  Cooke.  Tliese  Indians  pive  names 
Iter  rrsldt^iils,  since  at  Hint  time  bird-life  Ia 

that  *-a^li  one  is  accurately  noticed;  but  of 
r«?»id«nls  ihey  know  with  diBtiiictness  only 
nied  fur  food. 

ted  by  Cooke,  nearly  one-half  of  the  bin] 
Iven  by  Bishop  Uara^a  in  bis  celebrated 
llcUotmry  have  wrong  definitions.  If  true, 
^  to  show,  that,  lo  lake  down  correctly  the 

uivalrnis  fur  objects  of  nature,  the  collector 

a  linguist  and  a  naruralist  at  the  ^auie  time; 
by  no  lueaiifi  certain  that  the  Indian  namett 
and  other  anIniaU  do  not  sometimes  shift 
ft  object  to  another  similar  one.  Hidgway, 
.bb,  and  others  have  paid  considerable  atten- 
te  gathering  of  Indian  terms  of  natural  his- 
I  It  In  desirable  that  other  naturalists  follow 
mple,  giving  Ihe  etymology  of  each  name,  If 

7  local  names  occnrrinK  along  the  Mosel 
SlddleBhine  have,  through  Iheir  quaint  and 
Minds  proved  attractive tohistorlans  and  lin- 
Iiul>erl  Marjan.  Iheir  most  recent  investiga- 
JuKt  publifched  the  fourth  Instalment  of  his 
vscarches  (Itheinische  orlsnanieit,  39  p.)  on 
<rt,  in  which  he  follows  the  only  true  method 
k*  the  origin  of  nuutes,  which  ia  the  histrtrlc 
t«  varlv  orlhographifs  of  names,  as  found  in 
uDiors  and  in  the  more  ancient  mediaeval 
ntM,  necessarily  come  nearer  to  the  original 
u  the  name-fumis  we  use  to-ilay:  heticc 
s««  his  conclusions  upon  the  earlier  forms, 
majority  of  Insianceit  his  results  meet  our 
■  The  most  ancient  topographic  names  of 
A  arc  CVllJc;  but  the  names  of  Low-I.atin 
aucc  origin  far  exceed  the  Celtic  ones  In 
the  Grrman  names  l>eing  late  additions. 
rva  ia  derived  from  nucaria  («'/ta),  '  walnut- 


grove;*  Tholey  from  tilielum,  'linden-grove;*  Kiir- 
nieten  from  carjtinrtum,  'honi«heech  grove;'  Z'ins 
from  un<^fa.  'agricultural  field;*  t^Iperuch  from  U(- 
piua,  a  roan's  name.  In  the  mountainous  tracts  of 
the  Ilunsruck,  Malfeld,  and  Klfel.  our  author  dis- 
covers a  considerable  sprinkling  of  Slavic  names,  but 
neglects  to  follow  up  their  elynious  through  all  the 
eight  or  ten  Slavic  dialects  known  to  u».  The  exist- 
ence of  ijlavic  nanies  in  Ihe^e  western  countries  la 
explainvd  by  the  hieturic  fact,  thai,  after  a  Gothic 
war,  the  emperor  Constantlnus  settled  three  hundred 
thouHand  Sanuatae  in  various  parts  of  the  Uontan 
dominions,  a  part  of  which  can  be  historically  traced 
to  the  llunsnick  and  to  the  plateau  of  Lan^res  in 
France  (about  A.D.  3A4).  Prof.  A.  Bacmoihter  had 
previously  (IS70)  attempted  to  trace  local  names  of 
Bavaria  and  eastern  Wiirtcroberg  to  a  Slavic  origin. 
—  We  reproiluce  from  La  yaiure  a  cut  illustrating 
an  experiment  which  shows  the  pressure  of  the  uir 
most  markedly.  A  thin  strip  of  hoard  is  rested  OQ 
the  edge  of  a  table,  its  inner  end  Iwing  covered  by  a 


sheet  of  paper,  as  shown.  -  When  arranged  U>  this 
manner,  it  will  be  fnunO  that  a  sharp  blow  may  be 
given  the  board,  without  effect,  even  if  it  would  fall 
of  ila  own  weight  without  the  paper. 

—  At  a  meeting  of  the  Uoyal  aslronomical  society 
on  June  13,  Mr.  Hanvard  reiul  a  pa|M'r  on  the  cause 
of  blurred  patches  in  instantanenus  photographs  of 
the  sun.  If  the  image  of  a  bright  star  in  a  reflect- 
ing telescope  is  observed  out  of  focus,  ripples  of  light 
may  be  seen  passing  across  Lite  bright  disk,  which  is 
really  an  image  of  the  .•i|>eculum,  with  the  !iat  pro- 
jected ou  its  centre.  That  these  ripples  are  Uue  to 
the  unequal  refraction  of  heated  alr-curruMils,  Mr. 
Ranyard  showed  by  placing  a  hot  iron  in  the  tube 
of  the  telescope,  which  increases  the  distinctness  of 
the  ripples,  as  well  as  the  velocity  with  wlilch  ihey 
move  across  ihe  image.  In  the  image  of  a  uniform 
bright  disk,  their  effect  ia  to  give  rise  lo  areas  of  greater 
and  less  brightness,  which  float  across  the  lield  as 
the  healed  air  H&cs.  This  was  proved  by  means  of 
instJintaneonn  photographs  of  Ihc  sun,  taken  with  a 
heated  Iron  in  the  mouth  of  the  telescoi^.  and  when 
the  sun  was  near  lo  the  heated  roof  of  a  house. 


266 


SCIENCE. 


[Vou  ly.,  Nfv 


—  An  announcement  is  made  In  the  Emtith  tne- 
ctumic^  that  oil-bparinjc  strata  exist  ii»  the  nelgh- 
borhotMl  of  Slhi,  soiuliern  Afghanistan:  and  the 
government  Iwve  determined  to  procure  tfie  neces- 
•ary  machinery  for  boring-operation*,  which,  it  is 
•aid,  will  Ira  commenced  next  winter. 

—  Mr.  C.  L.  Prince  of  Crowborough  hai  presented 
to  the  Uoyul  astronomical  society  a  Rreal  rarity  in  the 
Bhaiw  of  It  copy  of  Sherburne's  poetical  translation 
of  Marcus  Maniliun,  ItlTfi.  Tlie  volume  is  valuable 
for  the  extensive  list  of  oriental  astronomers  It  con- 
tains, and  M  aa  EuRlish  translation  of  Manlliiis*s 
Astronomicfm  poeticon.  Mr.  Knobel  said  thnt  for 
six  years  he  had  searched  all  the  bookselloni*  cata- 
logues without  finding  It.  The  library  of  the  Koyal 
observatory,  Greenwich,  came  into  possession  of  a 
copy  by  purchase  four  or  five  months  ago,  and  It  may 
seem  not  a  Utile  remarkable  that  two  copies  of  so 
rare  a  W'>rk  should  come  to  light  almoi^t  at  the  same 
time. 

-—A  full  list  of  the  papers  at  the  International 
conference  on  education.  In  connection  with  the  In- 
ternational health  exhibition,  appeared  in  JVature  for 
July  10. 

—  Numlxjf  xiil.  of  the  signal-service  professional 
papers,  recently  issued,  contains  the  results  of  an  ex- 
tended investigativni  by  Professor  William  Ferret  on 
the  *  Temperature  of  the  atmosphere  and  earth's 
surface.*  This  is  Mr.  FcrrePs  first  memoir  completed 
since  Ills  engagement  under  the  chief  signal-officer: 
it  is  characterizG<t  by  the  same  comprehensive  mathe- 
matical treatment  of  physical  problems  that  marked 
the  '  Meteorological  researches*  which  he  undertook 
a  few  years  ago  for  the  coast-survey.  The  broad 
subject  of  meteorological  temperature  Is  arranged 
under  four  heading*.  —  first,  the  relative  dUlribullon 
of  solar  radiation  on  the  earth's  surface  (the  mean 
vertical  intensity  of  solar  radinflon  for  one  day  at  the 
top  of  the  atmosphere  in  here  tabulated  for  twenty- 
four  epochs  in  the  year,  and  for  every  Leu  decrees 
of  lalilu<Ie  in  the  northern  hemisphere);  second, 
the  conditions  determining  the  relations  between 
the  inteniiities  of  solar  radiation  and  the  resulting 
temperatui^s,  in  which  the  dlatherraance  of  the 
atmosphere  is  considered;  thirti,  the  general  subject 
of  actinomelry,  in  which  two  series  of  experiments 
give  the  mean  solar  coustunt  as  2.'J55  and  1.1K)1,  and 
from  the'^e.  compnred  with  others,  the  value  2.2  is 
taken  as  most  probable  (it  is  here  concluded  that 
stellar  heat  U  lu'-lgnlficant.  and  that  there  is  no  aen- 
slble  tempei-ftture  of  ftpace;  fourth,  the  distribution 
of  temperature  on  the  earth's  surface,  and  its  varia- 
tions, where,  among  many  concluBions,  there  may 
be  mentioned  the  determination  of  — lOU^  C.  as  the 
approximate  mean  temperature  of  the  earth  with- 
out an  atmosphere;  0.'21^  as  the  share  of  dark  heAt 
radiated  vertically  fnmi  the  earth's  surface,  which 
efcapes  through  the  atmosphere  into  space;  and  the 
difference  between  mean  equatorial  »nd  polar  t-em- 
peraturet  on  a  dry-land  »*arlh  at  considerably  more 
than  US'*  C,  oceun-currents  tieing  chiefly  responsible 
for  diminution  of  this  extreme  condition. 


—  The   English  bark  Churchstow,   Capt.  Adaiu^J 
reports  that  in  a  voyage  lo  Colnmb<>.  Teylon.  hh'-  Ml 
in  with   large  quantities  of  puniici»-stone.  Frb 
18t>4,  in  latitude  18°  south,  longitude  Til"  ••»•! 
pumice-stone  was  partly  covere*!  with  hart 

—  It  seems   that  Mr.  Cailletei   has   pi'ii'  ..    

method  for  liquefying  oxygen;  since  thi.«  hmlv  mxv 
be  obtained  in  sufHrlencly  Urge  *jiiaiiritie8  in  a;>|i«ar 
in  the  form  of  a  colorless  liquid,  very  vwlaiile,  txtA 
much  rt^sembllng  liquefied  sulphurous  acid.  The 
author  bogan  by  liquefying  ethylene  hy  the  sid  (d 
solid  carbi>nic  scld  .tnd  pressure.  Uy  nieans  *^t  titH 
he  liquefied  formene;  and,  by  the  cold  produced  flar 
ing  the  e  vaporization  of  the  formeue,  oxy^^vn  « 
finally  liquefied. 

—  Nature  states  that  the  educational  itatintir* 
Japan  for  the  past  year  show  that  the  nutnlirr  t 
common  scht>ols  throughout  the  country  i»  *>■  ■^. 
being  an  increase  of  3^)U  as  compared  with  ■ 

ing  year;  while  the  number  of  scholars  |t     .      . 
an  increase  of  .>IH}.9tJ0:  and  the  number  of  teachortift 
84,7tt5,  being  an  increase  of  8,147. 

—  Miss  Amelia  Kdwards,  the  honorary  secrMary  <4 
the  *  Egypt  exploration  fund.'  has  made  a  oominuoK- 
cationin  the  .deademj/ about  the  remains  of  tlie«taltte 
of  Hanise.<t  II.,  found  by  Mr.  FVtrie  at  Tanit. 
remains  are  of  red  granite.  Thestutu«uf  iCamaaal 
the  contemporary  of  Mow?«,  was  overturned  bj 
of  his  successor*,  Sheslmnk  1 1 1,  iiy  an  exact  ex 
nation  and  phutography  of  all  which  whs  f<iutid,  Mr 
Petritt  has  come  to  the  conclusion  that  the  atat 
must  have  had  a  height  of  a  hundred  and  fifteen  f 
and  thus  exceeded  all  the  monuments  of  that  Mtt% 
hitherto  known.  The  great  toe  of  Ukc  statue  has 
circumference  of  a  foot  and  a  half. 

—  From  a  communication  of  Dr.  S.  Glasenapp. 
the  Imperial  university  at  KL.  PeU^rsburg,  tu  the 
Russian  newspapers,  there  are  in  Hussia,  as  we  leant 
from  JV'u/ure,  the  following  private  obsorvntiirlrs :  on* 
at  Pervin,  near  Torjok,  in  the  government  of  Tier, 
belongiuu  lo  Ucn.  Maievsky ;  another  at  Bunakutka, 
in  the  government  uC  Kharkoff.  belonging  to  Pntice 
Liven ;  and  one  at  Odessa, l>elonging  to  Mr.fiJldr^ihrifB. 
A  Polish  guntleuiau,  Mr.  Wuczihowski,  is  iMiildinjC  a 
private  observatory  at  Uelkuve,  near  I{n«<dau ;  xnd  a 
Husslan  gentleman,  W.  P.  Engelhardt.  has  a  fine  ob>j 
scrvatory  at  Drtisden,  equipped  with  an  excellen 
twelve-inch  refractor  and  a  large  spm^troseope 
well  as  a  selection  of  the  best  physical  luitrumenU. 

—  Professor  Milne  of  Japan,  says  the  Ath 
has  established  in  the  Iiikashinia  coal-mine. 
Nagasaki,  an  underground,  or,  as  he  prefers  to  rail  i 
a  ceiachthonic,  obser\'atory.  This  colliery  is  worked 
for  sctme  considerable  distance  under  the  »«ta ;  and  l( 
is  purposed  to  establish  a  regular  system  of  obvert-^ 
tions  on  temperature  and  pn'ssure,  and  on  ii  .-  ii.t^v 
earth* tremors,  and  the  escape  of  gas,  caret 

if  any  connection  exists  between  them.  »nd  .  

ing  a  couiparifton  between  surface  and  aubterraoeaa 
phenomena. 

—  An  Interesting  statistical  statement  on  the 
of  shorthand -writing  has  been  iaauiul  by  the  17 
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)C»tli''n  MS  ihe  (Kucond  of  its  fteries  nf 
»r  1S»4.  Accorapuoied  by  li  bibliography  of 
»o  txr  u  .Vnierican  and  KiigUsli  authors 
i€^i,  containing  about  foi^rteen  buittlrefl 
ine  lh»u  M  m«ny  Gerni*n  works  are  known, 
Lti(in«  arv  ahuntUul  in   other  countries. 
btive  view  vf  n  btiiidrtfd  And  tnrelve  alpha- 
\0/Ki  to  ItS^S  la  ghen  on  a  Binele   sheet. 
koriband  lia»  largely  lncrea>ed  in   the 
Within  the  past  five  years.     In  WasIi- 
iiuiikgtfmeDt  of   some  of  our  scientiHc 
ihelr  present  extended  scale,  would  be 
ibie  wUhout  it.     Ceruiinly  the  efficiency 
•errice  it  vastly  Increased  by  Its  use. 

number  of  ^f^:m9r^e  delta  Societfidegli 

Uatiani  cunlnins  a  paper  by  Dr.  J.  Hil- 

••  Preralfcre  tftude  sur  les  observations 

ilu  ftol*jil  faites  ii  I'Observatoire  do  Neu- 

!Sfi2  ^  1883,"  in  which  these  observaiiona 

with  reference  to  a  supposed  variation 

»ar«iit  Angular  diameter  of  the  sun,  due  to 

^nt  wilb  the  perirMllcity  of  tlie  solar  spots. 

•e«nis  to  point  toward  the  coincidence 

,4i!unet«rs  with  the  epoch  of  maximum 

«f  Ibe  sun's  surface. 

raiU'band  spectroscope  has  a  rival  in  the 
of  the  stars,  as  shown  by  the  studies  of 

btitigny  (  BulL  acaii.  toy.  Hfi'j.^  April,  18841. 

tbal  blue  scintillation*  are  more  frequent 
■oacli  of  rain,  and  considers  this  the  result 
ter  (}uantUy  of  water  In  the  upper  atmos- 

n  the  basis  of  the  recent  continued  diminu- 
If*  scintillations,  Uie  author  ventures  the 
for  Belghiui,  that  the  series  of  rainy  years 
with  187»)  U  now  happily  ended,  and  that 

[  drier  years  is  about  to  begin.  The  obser- 
of  value,  but  the  exten^^lnn  of  their  con- 

O  far  into  the  future  does  not  seem  justifled. 

icchini  baa  recently  issued  two  reports  of  his 
connection  wltli  rainfall,  —  Nula  sulla  osaer- 

viometricbe  cte^uitenellesLasioni  forestall 
tbrosA  e  dl  Cnnsiglio;  Le  febbri  malaricbe 
or«  neibi  provincia  di  Roma:  Ruina,  1884. 
^hlbits  ibn  rifSuUd  of  rain-measurer  from 
fM^  in  open  Helds  and  under  trees.  The 
lalter  to  the  former  was  from  0.74  to0.tV4 
lree«,  and  0.76  under  beocli-treea,  and  the 
s  lncreas.e>l  in  months  of  les-s  r.iinfnll. 
lot  are,  however,  open  to  variation;  as  they 

I  only  a  oingle  gauge  for  the  beech-trees, 

t  two  for  the  fir-trees. 

itton  of  toalarial  fevers  to  the  weather  In 

ce  (if  Konie  la  a  more  extended  study.  A 
ables  gives,  llrst  the  uiuuberof  cases  of  fever 

aus  parts  of  the  province  recorded  for  the 
tWT  of  each  of  the  twflve  years  from  1871 
hm  the  perccnta^s  of  fever  to  population, 

n  average  annual  ratio  of  rt.t)77  per  cent, 
minima  of  •l.'dA  tn   1878,  and  2.4U  in  1882, 

Ine  ^  mnxinium  uf  11.42  In   1H7W.    These 

t  next  compared  with  rainfall,  cloudiness, 

rv,  ami  winds;  and  there  U  found  a  clear 


correspondence  between  the  fall  of  rain  in  March, 
April,  and  May,  and  the  fevers  of  July,  August,  and 
September;  an  inverse  relation  between  the  cloudi- 
ness in  June^  July,  and  August,  and  the  fevers 
of  the  third  quarter;  a  minimum  of  fever  with  a 
maximum  of  Kirocco  winds;  and  certain  indistinct 
relatione  of  the  other  elements.  All  these  resulla 
are  well  indicated  in  dta^^ms,  as  well  as  in  tables. 
They  give  an  Increased  value  to  the  careful  study  of 
rainfall. 

—  llie  Elertrieal  rctieta  states  that  the  Jabloch- 
koff  electric  candle,  tlie  pioneer  of  all  arc>lighilng 
on  a  practical  scale,  has  cease<l,ftfl<»r  a  period  of  more 
than  five  and  a  half  years,  to  illuminate  the  Thames 
embankment,  by  reason  of  ibe  termination  of  the 
contract  with  the  Metropolitan  board  of  works.  The 
lights  were  put  up  in  1S78  for  a  three-month!*'  trial: 
consequently  the  works  were  not  of  a  permanent 
character.  Yet  the  lighls,  with  the  exception  of  a  few 
occasional  mishaps,  have  given  general  satisfaction. 
No  more  exposed  position  could  have  been  selected 
for  such  a  trial,  and  tlie  successful  working  of  the 
system  under  the  circumstances  still  further  pntvca 
Its  value.  It  Is  an  open  secret  that  the  price  (one 
and  a  half  pence  per  hour  per  lamp)  paid  for  the 
lights  resulted  in  a  considerable  loss  to  the  company. 
Prom  the  rei-ent  aildress  of  .Sir  J,  Bazalgelie  al  the 
opening  meeting  of  the  Institution  of  civil  engineers 
this  season.  It  appears  that  twice  the  illuminattng- 
power  is  obtained  on  the  embankment  from  the  Jab- 
[ochkoff  lights  as  could  have  been  obtained  from 
gas,  if  the  same  money  were  expended;  in  other 
words,  the  price  should  have  been  threepence  |>er 
hour,  as  compared  with  the  same  light  from  gas. 

—  According  to  the  i^eruc  urifntijiquf,  June  21,  % 
distinguished  officer  of  the  French  army  ha^  studied 
the  recently  discovered  coal-beds  in  Algeria,  and  who 
gives  interesting  details  in  the  following  pas<iage  front 
a  letter  to  the  Geographical  society  of  Paris;  — 

It  was  at  Bou-i^aada,  that  I  flrnt  heard  of  the 
coal  reported  to  be  found  in  Algeria.  Coal  is  found 
all  along  the  oued  iiou-Saada,  —  a  large  river  mean- 
dering thnnigli  a  country  forme*!  of  almost  vertical 
(80°)  strata  of  reddish  limestone.  These  strata  lie 
parallel  to  the  course  of  the  river,  so  that  it  seems 
often  10  flow  between  two  quite  regular  walls,  whose 
summits  are  worn  by  the  winter  raln>».  This  for- 
mation belongs,  I  believe,  to  the  lower  cretaceous. 
The  traces  nf  coa]  visible  in  the  strongly  eroded  ciitp- 
pings  which  form  the  bed  of  the  river  are  very  slight 
(from  .tHU  of  n  metre  to  .(MKJ  of  a  metre ):  they  seem 
inseparable  from  the  grayish-blue,  sandy  strata, 
which,  at  least  in  the  exposed  portions,  are  very  small. 
This  sandstone  is  hard  and  compact,  often  spangled 
with  bi-ight  grains,  which  are,  without  doubt.  Iron 
pyrites.  These  are  the  first  indications  of  the  beds 
in  question. 

Mr.  Pinard.  who  devoted  himself  to  an  examina- 
tion uf  this  beil,  had  shafts  sunk  at  the  places  where 
he  bad  determined  the  presence  of  cropping^.  There 
are  three  of  tho&e  shafcs,  —  two  very  near  each  other, 
3.6  kilometres  from  the  oasis  toward  the  south,  on  the 
left  bank  of  the  oucd:  and  ibeihirdisabalf-kllometra 
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fartb<*r.  At  ray  visit  all  werp  fillei!  with  water,  so 
that  I  could  study  only  what  had  been  reiiiovcd  from 
them.  The  excavatious  consisted  of  sandst^tne  like 
that  mentioned,  and  of  large  piec*'.4  of  niarne,  l>lack 
•aiidKlont*,  foliated,  and  enclosing  thin  strata  of  I'ua), 
which  in  snine  places  measured  .01  of  a  uietie  in 
thicknei>8.  Hninoi-sof  Hie  officfra  slnlioned  at  Uou- 
Saada  slate  that  pieces  nf  ruiher  hai-d  coal  have  been 
taken  (rum  the  shafts,  and  that  the  ilrutuui  encoun- 
tered was  at  limes  almost  a  mutn,*  thick.  Thii*  cual, 
on  breaking.  Is  bright,  compact,  and  of  a  e^od  ap- 
poarancu,  burns  well,  with  a  beautiful  flame,  and 
gives  a  light,  britiiatic  coke. 

—  The  Prussian  minister  of  instructlou  has  pub- 
lished an  opinion  on  the  overwork  in  schools  through 
tho  medical  deputation  sent  to  hiin  on  the  subject. 
The  evil  exists  not  only  in  the  upper  and  middle 
dosses  of  the  high  schools,  but  In  tlie  earltor  school 
years.  It  is  strongly  recommended  that  pupils  should 
not  be  received  into  the  elementary  schools  until  the 
completion  of  their  seventh  year,  and  not  iuu*  the 
gymnasial  sexta  until  tlieir  tenth  year. 

—  The  UQW  German  orthography,  supposed  to  be 
more  phonetic  than  the  old,  is  to  be  made  official 
next  year  in  the  Grand  Duchy  of  Oldenbui^. 

—  Two  important  g4?<>graphicul  works  are  projected 
at  Si.  Pctersburji.  One  is,  according  to  Professor 
Veniukoff.  the  preparation  of  a  grand  monogriph  on 
the  physical  goograpiiy  of  Kurnpean  Kusi-ia.  Several 
members  of  the  imperial  geographical  stHTiety  have 
been  constituted  a  committee  to  elat>oratc  the  project. 

The  seconti  is  tlie  preparation  of  a  good  general 
map  of  the  same  region,  for  the  use  of  the  puhlic,  to 
replace  that  is>ued  by  the  society  in  liiMUt.  The  selec- 
tion of  matters  to  be  omitted  or  retained  Is  to  be 
made  by  specialists,  and  approved  by  an  editorial 
commi'siou.  The  execution  will  be  in  the  highest 
style  of  cartography. 

The  report  on  the  imiQcatlon  of  Russian  geodetic 
and  topograpliic  work  has  been  elaborated  by  the 
commUsion.  and  submitted  to  tlie  general  government 
for  ap[)roval. 

—  Revoll  has  returned  to  Zanzibar  from  his  explo* 
rations  among  the  Somalis.  Although  prevented  by 
a  state  of  things  resulting  fnmi  the  disturbances  in 
the  Sudan  from  carrying  out  his  origiiial  plnnn,  he 
made  good  nse  of  his  forced  sojourn  at  Guelidi  and 
on  the  Uenadir  coa»t.  lie  devoted  his  attention  to 
the  archeology  and  natural  hisiory  of  this  region,  and 
has  hruiight  bock  valuable  collections  and  notes  on 
the  reiiources  and  productions  of  the  countr)'. 

—  Useagara  mission  station  has  l>een  visited  by  fam- 
ine due  to  drought.  The  Rev.  Bloyet  writeif,  that, 
notwithstanding  this,  the  jteople  about  the  station 
are  well  disposed. 

—  The  work  upon  the  canal  between  tho  gulfs  of 
Corinth  and  Aegina  Is  l>elng  i:nergetically  pushed, 
and  another  year  will  prodably  see  it  completed. 
Advantage  will  be  taken  of  tlie  vestiges  of  the  canal 
begun  by  Nero,  The  trench  will  be  a  straight  line, 
about  six  l(ilometr«M  in  length,  including  the  basins 


at  either  end,  and  crossed  by  two  hridgva.  Tbi| 
greal««t  height  of  the  ridge  to  be  pl»*rce«l  (s 
seventy  metres.  The  completion  of  tin*  oiiiall 
sliorten  the  distance  between  the  Adriatic  poni' 
those  of  western  Turkey, — .Sal'inica,  C<>nst«tiUh<iii)s,^ 
i^myrna,  etc.,  nearly  two  hundred  tnilcs.  a 
veAsels  from  the  Atlaiilic  aU>ut  half  as  much, 
enabllnc:  them  to  escape  much  dangiTous  navi]^ 
The  tariff  will  be  fixed  at  one  franc  per  ton  for  vesseoj 
from  the  Adriatic,  and  half  a  franc  for  othem.  TUi^ 
monthly  movement  of  tonnage  is  at  present  aboai| 
137,00t>  tons,  nioftly  in  small  vessels,  the  local 
being  extremely  large.  The  euntracl  for  eiiuli 
canal  has  been  taken  for  about  Ave  million  di 
and  there  la  no  reason  to  suppose  that  this  wED 
exceeded. 

—  The  important  question  of  a  port  of  «mbarliatii 
in   south-eastern   Brazil  for  the   r«*giou   a' 
lagoon  or  e^ttuary  known  as   I.Agoa  dos   i 
recently  been  discussed  by  the  engiii''or>    i 
and  Slohel.     On  the  border*  of  the  l.i^i*  n   nrf  ihsi 
important  colonies  of  Porto  Allegre.  liu*  UrAodc,  and' 
Pelotas.     Uy  steamers  of  light  draught  comniunlca>- 
tiun  is  had  with  an  extensive  interior  regi-T 
ing  a  large  population.     The  entrauco  to  li 
however,  U  composed  of  ashallow  passage  •■ 
by  shifting  sands,  where  the  bad   weather  uf  a  di 
may  obliterate  the  effect  of  dredgings  during  scvefai] 
montlis.     The  peninsula,  which  extends  tx-iwecn  the 
lagoon  and  the  Atlantic,  has  been  suppftsed  to  lie  ofj 
a  sandy  or  jiorous  nature,  unsuitable  for  t>rrmaiirBt 
works.      Recent   investigations   by    thtf    alrave-mea* 
tioned  gentlemen  show,  however,  that  this  Idt^  1*J 
erroneous,  and  that  the  foundation  of  the  peninkula' 
is  a  compact,  hard  clay,  well  suited  for  excavaiiun. 
These  engineers  prot>uBe  to  select  a  favorable  spot, 
where  a   large  fresh-water  lake  exists,   to  dig   ootj 
a  small   basin    at    the   coast   capable   of   contalnlof 
several  large  vesseN.  and  to  counocl  it,  by  a  cuul 
deep  enough   to   admit   the   largest  ships,  with  liit 
above-mentioned  lake,  which  Is  to  be  dredged  out  la 
form  an  extensive  basin  or  purt.     As  the   Lagoa  dot' 
PatoB  is  too  shallow  to  accomniodate  lari^e  shipt.  tbtf 
freight  is  to  bo  transferred,  by  a  railway  elgbiera 
kilometres  long,  to  the  point  when*  the  light -draught 
vessels  of  the  lagoon  can  be  reached.    The  pn»jf<iort 
ask  (Mdy  an  authorization  to  make  and  maintaiti  tJiej 
works  without  subsidy  or  guaranty.     The  HraiUi(tM\ 
»ietnir:u(jtr  states  that  it  is  now  practically  certain  ibi 
this  importrtul  work  will  b«  carried  out,  thereby  )tiT-| 
ing  the  coUlni9t^  excellent  facllitiijs  for  curuoterce, 
the  want  of  which  has  hitherto  crippled  the  devdt 
meut  of  a  rich  and  healthy  region. 

—  Tlie  government  of  the  Argentine  ConfederalJun»  | 
in  the  hope  of  obtaitdng  water  by  arte.^ian  borliip* 
has  ordere<l  an  investigation  of  the  geology  oi  thel 
San  Luis  district.  Water  U  generally  found  only  at 
a  depth  of  one  hundre<l  and  eighty  feeu  PnCai»t«j 
water  Is  UF^ualiy  reachi'd  at  that  depth  ;  but  at  I'pj 
Pencoso  only  Hall  wntor  was  fctund.  though  at  a| 
height  of  flfreen  hundred  feet  above  tlie  sea,  wblkj 
at  Cuijadea  the  water  is  hot,  reaching  70°  F. 
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FRIDAY,  SEPTEMBER  10,   18S4. 

COMMEXT  AND  CR!TICIS^f. 
TiiK  Pbi!a<1elpliia  meeting  of  the  AraericflQ 
Lion  is  cre<Uteii  wilh  being  the  most  sue- 
up  to  this  time.  The  total  ntteiKluncc 
wsi»  1,249.  Great  Britain  contributed  303; 
PeniksyivAaia,  246;  New  York,  161;  Massa- 
clkQ»eLls,  87 :  Uiatrict  of  Columbia,  84  ;  Xew 
Jcnicy,  58;  Ohio,  57;  Connecticut,  32;  and 
Vir^niAr  22,  The  roerabership  was  increased 
ntaiij*  Iwenty-fivc  per  cent,  515  new  members 
being  elected,  and  the  number  of  members  up 
10  this  meeting  being  2,033.  Tbo  number  of 
p&pera  read  was  larger  tkaa  ever  before ;  and 
tt  {;•  to  be  boj^cd  tlmt  tbo  wceding-out  of  the 
trivial  nuttters  so  oftea  otl'ered  was  carried  to 
a  grvater  extent  than  usual.  There  was  a  gen- 
erml  feeling  that  there  was  too  much  going  on. 
A  Urge  portion  of  the  physiciats  were  engaged 
aa  etxeanlucTB  at  the  electrical  exhibition,  and 
wrrc,  of  «>iir3e,  interested  in  the  meetings  of 
the  electrical  conference-  Somewhat  less  sci- 
ence, and  somewhat  more  time  to  enjoy  the 
Jm>lc«Utig,  would  be  more  in  accordance  with 
the  d«^ir«B  of  many,  if  one  may  judge  from 
the  opiuiona  expressed  on  the  way  home.  A 
|)ro|>o>«iUon  to  confine  the  reading  of  papers 
ta  the  morniugs  would  have  met  with  many 
■opporters. 

Tae  lotcmational  association,  which  has 
Lly  advocated  by  Dr.  C.  S. 
a  more  assured  existence ; 
tbanks  to  the  fund  of  twenty  thousand  dollars, 
which  will  be  irstablished  through  the  libcrnLity 
nf  Mrt.  RlizalfCth  Thompson.  Of  this  fund» 
6Te  thouAand  dollars  h»vc  already'  been  paid 
lo  Ibi!  aA8<K*iatioD  ;  and  five  thousand  more  will 
be  paM  B^xt  year  on  condition  of  ten  thousand 
bving  -  !u  other  sources.    The  income 

ftom  U-.-  .•".  .  is  to  be  dcvoletl  to  research. 
Kot  oo!r  did  Mr».  Thompson  give  liberally 
to  IhU  new  9oci«ty,  but  also  gave  one  thou- 


sand  dollars  to  the  Amcricau  association  for 
the  advancement  of  science,  to  be  used  in 
researches  on  light  an<l  heat,  Mrs.  Thompson 
tidccs  great  intercBt  in  the  recent  marvellous 
advances  in  the  application  of  electricity  and 
felt  a  desire  to  contribute,  as  far  as  lay  iu  her 
power,  to  the  advancement  of  our  knowledge 
of  the  forces  of  nature.  Appreciating  the 
unity  of  energy,  whether  displayed  as  heat  or 
light  or  electricity,  Mrs.  Thompson  gave  the 
money  for  researches  as  to  the  nature  and 
sources  of  light  and  heat,  in  the  hope  that 
more  may  be  learned  of  the  connection  which 
may  exist  between  heat  and  light  and  elec- 
tricity. 


Congress  passes  laws  to  favor  science  and 
literature  in  importations ;  and  the  troosory 
olllcials,  under  the  pretence  of  protecting  tho 
revenue,  iuteri>oae  vexatious  requirements, 
which  defeat  the  purpose  of  congress.  Are 
the  treasury  officials  so  devoid  of  administra- 
tive skill  that  they  cannot  devise  some  way  to 
further  the  end  of  congress,  and  protect  the 
revenue  at  the  aarae  lime?  Have  colleges,  for 
instance,  no  rights  under  the  laws  which 
treasury  oillcials  are  liound  to  respect?  What 
is  the  use  of  congress  giving  colleges  the  right 
to  import  current  periodicals,  duty-free,  if 
these  protectors  of  the  revenue  cause  delays 
and  expense,  to  incur  which  were  worse  for 
the  colleges  than  to  pay  duty?  Under  recent 
decisions  of  the  treasury,  each  successive  part 
of  a  porioflical  for  a  public  institution  must  be 
made  the  matter  of  a  distinct  oath,  involving 
'  time  and  money,  and  the  passage  and  re-pas- 
sage of  documents  between  the  college  and  its 
agent  at  the  port  of  entry.  If  all  the  wita 
these  treasury  officials  have  spent  in  devising 
these  vexations  are  not  exhauste<i  by  the 
process,  they  may  perhaps  calculate  what  new 
endowments  colleges  will  now  need  to  help 
these  officials  protect  the  revenue  !  It  is  hard 
to  contemn  the  witless. 
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AMoNfi  tlic  incctingH  which  have  just  been 
hold  in  rhtluddpiiiu,  was  a  friendly  and  in- 
fortnnl  gathurinf^  of  Homc  of  the  contributors  to 
JScieyice.  About  tliirty  ixirsons  came  together, 
and  liHUiiied  to  Honic  statements  which  were 
made  on  the  part  of  the  managers,  and  cx- 
preHsed  tlieir  vitsws  in  resi)ect  to  the  i)osition 
which  thiH  Journal  has  talccn  and  may  take. 
The  ton(!  of  the  meeting  was  in  all  respects 
cntrournging.  A  review  which  had  been  made 
of  tint  suhumplion-list,  by  our  publisher,  shows 
that  th<*s(!  pages  now  reach  the  chief  scientific 
instiiutionH  and  the  chief  scientific  workers  of 
the  country.  An  effort  will  next  be  made  to 
Bccure  an  exteuHion  of  the  circulation  among 
other  intelligent  and  etUicated  classes. 


Our  contributorH  were  invited  at  this  meet- 
ing, and  are  always  invited,  to  bear  in  mind 
that  not  only  Science  as  a  journaU  but  science 
in  higher  and  broader  aspects,  will  be  best  pro- 
moted by  enlisting  the  attention  of  the  general 
reader  to  the  results  which  arc  attained  in  all 
departments  of  knowledge.  This  can  only  be 
done  if  our  friends  will  write  as  persons  who 
are  specially  informed,  to  persons  who  are  not 
gpoeially  informeil,  on  the  subjects  treated  in 
our  eolunins.  One  of  our  most  valued  con- 
tributors says  that  the  man  who  is  eminent 
in  one  department  may  have  only  an  ordi- 
nary knowloiige  of  other  subjects  :  the  greatest 
nstronomer  may  be  a  tyro  in  entomology  ;  the 
best  of  chemists  may  have  no  conception  of 
elliptic  functions.  Science  in  its  articles  should 
be  readable  throughout;  and,  if  our  friends 
will  continue  to  help  us.  we  shall  soon  reach 


lETTEHS   TO   THE  EDITOR. 
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i  3 1  jT. './ >./  j-,>v,i /aitA, 
PhoBphorescence  in  the  deep  sea. 

Tho  r^'.'.ow'f.c  i\ir-ur.»:^h  bv  Pr.  S:u<Ier,^  the  nalu- 
ra'is:of  :1:iM;  :;c::r.hAs  it  bAi''yos.':\:vii  :l:enotiooof 
lh'*o  »V..-'h.i-.o  "Atoy  wrltti':'.  rvlrii-.l.tv  '-h^*  proiootive 
r.4::;rv  if  :hc  •,*ho^p':.'n?*i''*:;oo  of  iv!.k^;L-  ainmrkls. 
Ho  c'..'*is  A  co.ieri".  iie>or::»:ioii  of  pUosphorescouoe  in 
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marine  animals,  and  the  probable  nature  of  it,  as 
follows :  *  Immer  aber  ist  ee  eln  von  au8$eii  kommen- 
der  reiz,  welcher  das  leucbten  hervorbriogt,  so  daas 
wir  Tielleicht  die  erschelnung  als  elne  BchutxTorrich- 
tung  fiir  das  tier  betrachten  durfen.'  Be  further 
says,  on  the  same  page,  'Wir  durfen  vlellelcht  anneh- 
men,  dass  es  vorviegend  rote  und  orange  atrahlen 
sind,  welche  in  dlese  tiefen  gelangen  (2-300  fadea), 
dass  die  blauen  und  violetten  schon  vorher  absorbiert 
und  reQektirt  werden.  Daraus  wurde  slch  dann  die 
vorwieg<*nd  rote  farbung  der  Cnistaceen  ala  eine 
schutzfiirbung  erklaren  Tassen,  wie  die  vorwiegend 
blaue  der  am  tage  enschelnenden  geschopfe.' 

ALEXANDEB  AOA88IZ. 
Newport,  Bcpt.  12,  ISU. 

Fish  remains  In  North-American  Silurian  rocks. 

Tlie  Rev.  W.  S.  Symonds  seems  somewhat  disturbed 
by  my  letter  of  July  11.  He  apparently  fears  lest 
the  honor  of  yielding  the  earliest  nsh-remains  should 
pass  from  England  to  No^th  America. 

My  note  to  Science  was  purposely  made  very  short, 
but  1  was  quite  aware  of  the  fact  that  a  sinrjle  speci- 
men of  Scaphaspis  Ludensls  (not  flsh-remains)  had 
been  found  in  the  lower  Ludlow  rocks.  Mr.  Symonds 
will  excuse  my  reminding  him  that  Sir  C.  Lyell  men- 
tions this  discovery  by  Mr.  Lee  at  Leentwardine  in 
1859.  The  statement  may  be  found  in  hU  Elements 
for  1865 :  not  having  the  book  at  hand,  I  cannot  name 
the  page.  Professor  Lankester  also,  in  lStfi9,  refers 
this  S[>eoies  to  the  lower  Ludlow.  To  have  been  un- 
acquainted with  the  fact  would  therefore  be  inex- 
cusable. 

Mr.  Symonds  will  probably  be  surprised  to  leant 
that  I  am  a  native  of  the  county  (Herefordshire)  in 
which  lie  has  himself  done  so  much  excellent  geo- 
logical and  archeological  work.  I  have  been  famil- 
iar fn>m  boyhood  with  much  of  the  country  vhidi 
forms  the  'huntlug-grounds'  of  the  Woolhope  club, 
and  vi^iilcd  some  of  them  as  lately  as  1S79. 

As  an  abstract  of  my  paper  will  shortly  appear,  I 
refrain  from  giving  details  at  present. 

E.  W,  Cljltpols. 
B.  A.  A.  S.,  HootK*!.  Aug.  S0. 

Korean  cnrioa. 

The  article  In  .Scf^-nce,  Xo.  62,  entitled  '  Korean  cu- 
rios/ contains  some  error».  excusable,  however,  when 
one  considers  the  difficulty  of  speaking  through  two 
languages,  and  getting  the  iuformation  filtered  tttck 
through  the  same  channel.  For  ihe$e  corrections, 
and  the  brief  information  embodied  in  them.  I  am 
indebted  to  one  of  the  Korean  emKis^y.  Mr.  Tu.  who 
has  been  with  me  constantly  for  several  months,  and 
who  now  speaks  very  good  English. 

Tlie  ring  worn  u[>?n  the  th-^mb  of  Min  Tong  Ik 
(who.  by  the  way.  U  not  a  princv.  bur  a  noMe  is  the 
Chinese  thumlvrlnj  worn  in  a^^.'le:y.  by  m^ans  of 
which  the  bowstring  is  drawn  back.  Theis*  ring?  are 
often  very  ex]vnsive.  I  was  sbo»r.  one  tn  Canton 
valued  at  one  hundred  ar.d  i^fty  «i-:'.lars.  ir-i  ^•>me  are 
valued  much  higher.  The  K.'rv*::  arvh^ry-rlni:  for 
the  thumb  is  neirly  always  of  horr:-  ar.i  e£u:*Iy  dif- 
ferent in  $hape. 

The  amber  beAd  i*  ::>•*  -*>?*syL"i>  :sr«>r:e«J;  as 
amber  is  found  :r.  Kor^a.  A::i  is  rw;;-  ii^f-*  bv  the 
Koreans  .i*  beiiu  a  kin^i  o:  ^i~  ir:r:£  zi-~.  Yhey 
regard  the  be*:  asi  o!des:,  wL:,-ii  i*  -i  '.z-'  ■x"'!.?r.  as 
being  three  thousAr:J  years  c.i.  :i-*  iiri-s:  and  pi>}r> 
es:  as  bein^  one  ;b  .^uiar.l  t-*at*  ::-; 

The  bu5;~-*»n  tvprvsenCAl  tr:  F^  4  ca^  zc'r  5w  wwn 
by  high  oficials^    <>&«»  cif  "^be  Itk  rink  wear 
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^  while  officers  of  the  second  and  third 
rv'Id  ones.    Theso  buuon-s  arc  secured  to 

■  y  band  inaile  of  hiiir  and  not  of  velvet, 
■1  iiiven  for  leaving  the  wife  at  home  — 

'    r  clothes  would  not  have  stood  the 

i  V*  —  wjis  ft  polite  excuse  only.    So- 

1  ii.wo  rendered  it  impossible  for  any 

ing  llieir  wives  with  them. 

'<>  the  extraordinftry  crystals,  my  inforra- 

:  has  seen  the  region  where  they  occur, 

■  wondrr>  of  it  are  beyond  description. 
*  ,-  I. ,.  1.,^;.,.,  (1,0  5),(^re  for  a  distance, 

^'u  miles. 

I.  regarding  them  rw  crys- 

i;  for  Mr.  Vu  »»yi  they  nre  white,  and 

"■.  and  assume  brancblng  fonns  like  trees. 

!  lowpr  at  £;reat(*r  heights  even  than 

ven  by  Mr.  Kunz.     This  region  fs 

!*-'  ^tf  Korea,  and  ha*  never  been 

The  Chinese   have  in  vain 

'  lo  visit  tliis  place. 

Bdwakd  S.  Morse. 


COMPAHATIVE  STUDY    OF  THE 

AS:iOCIATWNS. 


I       To  tta  on  Ibis  side  of  the  Atlantic,  the  op- 
f    pOftunity  lo  profit  hy  the  contrast  of  tlie  two 
AMOciAllon  mcctin^R  jiisi  closed  ought  not  to 
ttc  lost ;  Aiul  the  dei^ire  to  take  advantage  of  it 
IT  a  somewhat  extcnde<l  comparison 

ci^ u  liftsocialions. 

CoDcrntiag  what  may  be  called  the  '  pliys- 
tad  f<*at(ir<^  *  of  the  two  meetings,  their  rela- 
ttoD  to  each  other  may  be  readily  seen  by  an 
iHpectioo  of  the  following  statistics :  At  the 
KoDtrea.1  meeting,  the  total  registerod  attend- 
Aoee  wskh  1,773,  of  wliich  nearly  half  crossed 
Um  oomn,  aud  about  six  hundred  were  classed 
M  *old'  ujcralicrs.  Tlio  total  number  regis- 
tercrl  wji»  wmiGwIiat  below  the  averugc  of  the 
pwtten  years,  which  was  1,889,  not  including 
last  ycaar's  meeting.  The  largest  meeting  ever 
brill  by  Ilie  BritUh  association  was  at  Manches- 
ter, in  iJifil.  when  the  registry  was  3,944 ;  the 
mallest-,  in  rv^cent  years,  at  Swansea,  in  IddO, 
lb«>  nuroVn'r  >»eing  899.  The  number  of  registered 
tr  *  I'hiiadclphia  was  1,201,  the  great- 

*'  ;    ever  on  the  rolls  of  the  American 

n  at  one  meeting.     It  is  not  unlikely 

tttai  lLc  i*xc4^S8  of  more  than  live  hundred  in 
tbs  iDciiibrrship  of  Uie  British  iLSsocintion  over 
Qttt  of  tiie  AmcHcAD  is  to  be  partially  attrib- 
iiloiltoUiei  t;  '  :  ifitiou.  which 

ewfinrsUK  'rlo  members 


of  one  class  or  another ;  while  the  policy  of  the 
American  association  has  been  to  invite  and 
to  welcome  all  who  att^  intereateti  in  the  pro- 
ceedings^ regardless  of  membership. 

At  the  Montreal  meeting,  the  total  number 
of  papers  read  was  ;i27.  At  Philadelphia,  304 
papers  were  read.  The  number  of  papers  on 
mathematical  and  physical  science  was  ten 
greater  in  the  American  than  in  the  British 
association.  In  the  latter,  however,  the  num- 
ber of  physical  papers  was  greatly  in  excess,  as 
those  concerning  pure  mathematics  were  dis- 
posed of  by  a  sub-section  in  a  single  day. 

In  addition  to  the  regular  papers,  there  were, 
in  the  various  sections  of  the  British  associa- 
tion, more  than  fifty  re|x>rts  presented,  coming 
from  committees  appointed  at  previous  meet- 
ings for  the  consideration  of  special  subjects. 
Of  similar  reports  in  the  American  association, 
it  cau  hardly  be  said  that  there  were  any,  such 
as  were  offered  being  mostly  confined  to  a 
few  words  declaring  '  progress,*  asking  for 
continuation,  and  promising  something  in  the 
future  ;  and  even  this  much  was  only  obtained 
after  much  labor  on  the  part  of  the  presiding 
otficer. 

As  to  the  general  character  of  the  meetings, 
it  may  be  said  that  both  were  above  the  aver- 
age. Sir  William  Thomson  declared,  at  the 
closing  session  of  the  British  association,  that 
it  was  one  of  the  most  satisfactory  ever  held  ; 
and  both  he  and  Lord  Rayleigh  declared  that 
the  meetings  of  section  A  were  far  above  the 
average. 

It  can  be  affirmed  without  boasting,  that 
Americans  (citizens  of  the  United  Slates) 
contributed  in  no  small  degree  to  insure  this 
success.  At  least  forty,  or  about  one-eighth, 
of  the  entire  number  of  papers  read,  came 
from  them.  They  joined  in  several  of  the  im- 
portant discussions,  and  generally  with  credit ; 
and  some  of  them  —  Newcomb,  Rowland,  and 
possibly  others  —  presided  over  sections  at 
various  times.  It  is  well  worthy  of  note,  that, 
of  the  five  papers  recommended  to  be  published 
in  extenso^  one  was  from  Professor  Gray,  and 
another  from  Professor  Thurston. 

The  Philadelphia  meeting  of  the  Am 
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association  was  doubtless,  all  things  consid- 
ered, the  most  successful  yet  held.  The 
work  done  in  sections  was,  in  general,  of  a 
higher  order  than  usual ;  and  we  are,  in  turn, 
indebted  to  the  visiting  members  of  the  British 
association  for  valuable  assistance  in  *  bnng- 
ing  up  the  average.'  Many  of  them  presented 
papers,  and  took  part  in  the  discussions  whi<?h 
now  and  then  arose  in  various  sections. 

The  greatly  iuferior  quantity,  if  not  quality, 
of  the  work  done  by  our  special  committees,  is 
unquestionably  due,  to  a  great  extent,  to  a 
fact  already  referred  to  in  these  pages.  The 
committees  of  the  British  association  are  aided 
by  grants  of  money,  as  much  as  $7,500  being 
allowed  at  the  Montreal  meeting.  Could  the 
committees  of  our  association  obtain  such 
grants,  their  work  would  undoubtedly  be  vastly 
more  satisfactory.  Besides,  being  thus  re- 
lieved from  the  purely  mechanical  drudgerj'  of 
the  work,  the  feeling  of  responsibility  would 
be  much  greater,  aud  each  committee  would 
recognize  the  necessity  of  justifying  its  exist- 
ence, and  of  showing  that  the  money  given 
as  aid  had  been  well  invested. 

On  the  whole,  it  will  be  admitted  that  the 
British  association  does  its  work  upon  a  higher 
plane  than  that  occupied  by  the  American. 
Its  sectional  work  shows  more  that  is  really 
new  and  of  lasting  value,  and  less  that  is 
trifling ;  although  there  has  been  a  steady  and 
healthful  improvement  in  the  character  of  the 
American  association  during  several  years 
past.  It  may  be  well  to  remark  here,  that 
there  are  at  least  a  few  of  the  ablest  and  best 
men  in  American  science  who  have  continued 
to  exhibit  no  interest  in  the  American  associa- 
tion ;  and  that,  if  the  association  is  not  precisely 
what  they  believe  it  ought  to  be,  the  fault  lies 
at  their  own  doors.  No  others  should  or  could 
be  so  influential  in  shaping  its  course  and 
moulding  its  character. 

It  may  be  well,  however,  to  turn  from  the 
consideration  of  these  graver  differences  be- 
tween the  two  associations,  and  notice  briefly 
some  of  those  distinctions  which  are  more 
personal  in  tht^ir  nature,  between  the  members 
themselves. 


Our  English  cousins  certainly  possess  afa 
enviable  capacity  for  recognizing  the  amusing 
side  of  aflTairs.  At  Montreal  one  came  to  ex- 
pect pleasant  little  outputs  of  the  mildest 
humor  in  the  midst  of  the  profoundest  scien- 
tific dissertations.  Your  formula  might  be  torn 
to  shreds  by  severe  criticism,  but  your  fnn  was 
welcomed  without  examination. 

In  the  matter  of  paying  compliments,  and 
mo'\ing  thanks  in  an  easy  and  graceful  man- 
ner, our  English  cousins  have  the  advantage 
of  us.  It  is  the  almost  universal  custom  for 
the  chairman  of  the  section  to  thank  the  reader 
of  a  paper,  and  often  in  elaborate  terms.  This 
consumes  a  good  deal  of  time,  and  it  is  a  ques- 
tion whether  such  wholesale  compliment  is 
desirable.  It  was  observed,  however,  ihit 
the  distinguished  and  genial  presiding  officer 
of  one  of  the  sections  made  use  of  two  quite 
different  formulae  for  expressing  his  appreci- 
ation of  the  merits  of  the  pa{)er :  in  one  case 
hoping  "that  the  section  would  join  him  is 

thanking  Professor  for   his   interesting 

and  important  communication  upon  this  sub- 
ject ; "  aud  in  another,  ''that  the  section  would 

join  him  in  thanking  Professor  for  hia 

communication  upon  this  interesting  and  im- 
portant subject."  The  imix)rtance  of  the 
proper  arrangement  of  words  was  never  shown 
to  better  advantage. 

The  undemonstrative  character  of  the  Ameri- 
can as  compared  with  the  Englishman  was 
exhibited  in  the  public  meetings  of  the  two 
associations.  The  American  association  hai 
seldom  had  so  felicitous  an  address  from  a 
retiring  president  as  that  of  Professor  Young, 
and  the  probability  that  it  was  not  generally 
heard  throughout  the  vast  academy  of  music 
was  the  only  excuse  for  the  fact  that  its  many 
good  points  failed  of  that  recognition  which 
they  so  richly  deserved.  This  failure  was 
commented  ujwn  by  an  Englishman  in  a 
remark  to  the  writer,  that  such  an  addreM 
would  have  been  much  more  frequently  ap- 
plauded in  England.  "We  constantly  inte^ 
rupt  a  speaker  to  applaud  him,"  he  said,  "if 
for  no  other  reason  than  to  afford  him  a 
breathing-spell." 
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THE   CARSON-CITY  ICHSOUTES. 

TiiK  foe&il  footpnots  upon  the  layora  of 
fitorie  Id  the  quarry  at  Carson  City,  in  the 

,tr  of  »vflria,  have  excited  iinich  interest 
woA  discustfiou,  not  only  by  reason  of  the  num- 
twr  an<1  eronping  of  animals  represented,  but 
Mpeci :<  -e  some  of  the  tracks  have  a 

rofigh  ice  to  such  footprints  as  a  man 

of  gre  \[\xX  mnke  in  walking  upon  soft 

ino'i.  lie    reports  and  raenioii-s  have 

a^  -oared,*  n-garding  these  tracks ;  and 

hi   , ^.iiia  and  Nevada  there  has  been,  and 

conlinueit  to  be.  a  great  diiferenre  of  opinion  as 
U>  the  ori^n  of  the  tracks  which  resemble  the 
imprints  of  human  feet.  These  tracks  occur 
in  a  lighi»  gray-colored,  coarse  sandstone  for- 
mation, of  the  inauuu^lian  a^e  of  the  tertiary, 
lying  in  nearly  horizontal  beds,  with  thin  pail- 
ix^  or  layers  of  clay  at  intervals.  The  src- 
ODO  point  directly  above  one  of  the 
'"Of  IrackA  is  as  follow* :  — 

SAtid;  elAf 18  Inches. 

S«m!tivnc 4  feet. 

CXmj  .........        \  itivXu 

S«nil»tone 16  fyet. 

Fine  clay 2  feet  2  inches. 

Coarse  ««ndBtone 10        '* 

Sandy  ctay,  with  tracks   ...      3        '* 

S*nd-tone 18  to  24        " 

flay  layer,  with  iracrks      .       1  to    2         *' 

SazjJsloue  bvluw  Ib^tjuarry  0oor,3S  feet. 

The  tracks  represent  at  least  ten  different 
iiDals,  as  follows :  Elephas,  or  the  mam- 
>lh ;  elk,  or  American  reindeer;  Bos,  or 
_jffalo;  horse;  wolf;  tiger;  i^eccary;  Mylo- 
don,  or  a  giant  sloth;  the  so-culled  ^Ilomo 
Nt-vadensis  ;  '   birds. 

lioncs  and  teeth  of  the  elephant  and  of  the 
hcirae  have  al.^o  been  found  in  the  sandstone 
brtis  abo\e  the  i^-hnolitcs.  There  are  also 
casts  of  slielts  of  Anodonta,  and  an  abundance 
of  cavils  of  reeds  and  aquatic  plauts,  directl3' 
overlying  the  layers  of  silt  or  mud  on  which 
tbe  tracks  are  found. 

The  sequence  of  events  is  plainly  recortled 
ifl  iljee«  beds.     The  floor  of  the  quarry  marks 

»  fc"  tiirlnt*  f.fin.t  nt  »li.«  C*raon  •late  prison.  By  n.  W. 
n  .  ■<(.  iirufi  »r..  Auk-  7,  18»2. 

ritcks  fuuiitl  III  the  roeki  of  Cainon 
^Tr.    Prvc,  Cat.  acad.  «c.,  Aug.  27, 

PriMMorlr  ^iot|*rlnU  In  ih*"  ■AiwUtonv  quarry  of  ihe  Nevada 
Ic  {•r*>.r,     pri>.^rlpti.-m  hy  CnAntn*  Duatton  Uibbbs.  C.K.. 

^  ■  ■  .    ilitKnimti  of  footpHni*. 

iftiti.  rr.,  AuKUfft,  18S3.     (Abctniet 

I.,  , 

i>.  C.   MjI.mi.  .if>fr,Jovm.  *f.,  No.  162  [3]  iirl.,  Augual, 

tin. 

Tr,  <'>r»..n  txttpiinu.  lUnort  of  TrofeMor  Oeorob  I)a- 
»ii  ■i''iiiuf  ibfi  C«llf<)rnmaca>loiny  of  aclcncca,  Augu«t, 

l> 

t  the  Cvfton  quiHry.     W.  P.  Blakx.     TruHt. 
<^aA.  «cat£.  itrtt  an4  9ctenct4,  Fabriwry,  18M. 


the  close  of  a  period  of  strong  currents  of 
water,  depositing  sand.  A  period  of  quiescence 
ensued,  with  the  deposition  of  a  fine  clay  or 
silt.  This  was  drained  of  water,  and  became 
tirm  enough  for  animals  to  walk  upon  it  and 
leave  their  tracks.  This  layer  is  separated 
from  a  second  clayey  layer  bj'  about  eighteen 
inches  of  sand,  marking  an  overflow  and  a 
second  i>eriod  of  quiescence  and  dryiug-up. 
The  tracks  are  most  numerous  and  distinct 
ni^on  this  second  layer.  Immediately  over  it 
we  find  several  inches  in  thickness  of  fine 
clayey  sediment,  penetrated  by  aquatic  plants, 
witli  the  remains  of  fresh-waUn-  shells,  indicat- 
ing the  existence  of  a  shallow  lake  or  lagoon 
for  a  considerable  |>eriod.  The  overlying  coarse 
sandstones  show  the  influx  of  strong  currents, 
bearing  the  sand  and  the  l>oues  of  animals 
from  some  point  beyond,  and  higher  than  tlie 
tracks. 

It  is  probal)lo  that  these  deposits  were  formed 
near  the  mouth  of  a  comparatively  large  stream, 
subject  to  f1oo<ls,  and  flowing  into  a  shallow 
lake.  Such  conditions  are  not  unlike  those 
we  now  find  all  along  the  eastern  base  of  the 
Sierra  Nevada,  where  mountain  torrents  pour 
out  into  elevated  valleys  without  outlet,  and 
form  broad  lakes,  which  vary  greatly  in  their 
extent  at  different  seasons  of  the  year.  Dur- 
ing the  season  of  the  melting  of  the  snows, 
the  lakes  cover  a  much  greater  area  than  in 
the  dry  fwnuson,  when  the  rivei-s  cease  to  flow, 
and  the  lake-water  disappears  by  evaporation. 
Largo  areas  of  the  shores  of  such  lakes  then 
become  exposed,  and  are  gradually  dried.  If, 
as  in  the  ciise  of  the  deiwsits  under  con»idera- 
tion,  the  upper  clayey  sediments  are  untlorlaid 
b}*  coarse  sandstone,  the  clay  layer  is  rapidly 
dried  by  under-draining,  and  affords  a  firm 
footing  for  animals  in  search  of  water.  This 
need  of  water  may  accouut  for  the  uumber  of 
animals  which  crowded  together  at  this  place. 
It  is  possible,  al^o,  that  a  warm  spring  existed 
there,  as  at  the  present  time,  drawing  animals 
toward  it  from  the  surrounding  deserts. 

The  saiulstoue  surface  is  distinctly  marked 
by  raindrop  pita  and  by  ripple  or  wave  marks. 

Tracks  of  the  mammoth  or  elephant 

These  appear  as  a  series  of  circular  depres- 
sions from  three  to  six  inches  in  depth,  and 
averaging  twenty  inches  in  diameter.  The 
most  important  series  is  forty  feet  long,  and 
has  ten  distinct  footprints.  Most  of  these 
have  a  raised  margin  or  border  of  clay  in 
ridges,  due  to  the  great  pressure  and  squeezing 
of  the  ciay. 
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The  stride  of  the  elephant  which  made  the 
tracks  here  represented  was  about  five  feet 
eight  inches,  and  the  straddle  three  feet  five 
inches,  measuring  from  outside  to  outside. 


TraokB  of  man  [so  called),  or  mylodon  (?) 

The  long  and  curved  tracks,  which  have 
excited  the  greatest  degree  of  interest  from 
their  supposed  human  origin,  extend  in  several 


sions,  although  some  of  the  tracks  show  a 
more  abrupt  depression  at  the  supposed  bed 
than  at  the  other  end. 

In  order  to  explain  the  great  size  of  the 
tracks  on  the  theory  of  their  human  origiti, 
and,  further,  to  explain  a  peculiarity  in  the  fonn 
of  some  of  them,  it  has  been  asserted  that 
sandals  were  worn.  This  peculiarity  consists 
in  a  fiat,  tabular  surface  or  border,  extending, 
like  a  terrace,  from  an  inch  to  two  or  three 


# 


Fio.  1.  — Tracks  of  the  elbpbant. 


different  directions,  but  generally  in  straight 
direct  lines.  The  longest  series  has  forty- 
four  tracks,  and  is  a  hundred  and  twelve  feet 
long. 

Another  set  of  tracks  is  the  most  distinct 
of  all,  and  is  ui)on  the  upper  layer  of  silt  or 
clay,  two  feet  above  the  general  level  of  the 
quarry  floor.  A  rubbing  upon  paper  twenty- 
seven  feet  long,  covers  twelve  tracks  of  this 
series,  and  shows  the  general  form  and  the 
exact  sequence  and  position  of  these  tracks. 
The  imprint  on  the  paper  being  formed  by 
rubbing  with  a  graphite  pad,  it  gives  a  more 
accurate  idea  of  the  shape  of  the  tracks  than 
any  drawing  made  with  hard,  sharp  outlines ; 
for  none  of  the  outlines  are  sharply  marked, 
but  the  depression  gradually'  shades  ofl*  into 
the  generally  plane  surface.  For  this  reason 
it  is  not  easy  to  state  definitely  the  exact  size 


inches  wide  along  the  inner  margin  of  the 
track.  This  is  thought  by  some  to  be  the 
impress  of  the  sandal.  The  tracks  having  this 
peculiarity  are  shown  of  full  size  in  figs.  1  to 
5,  attached  to  the  memoir  of  Dr.  Harkness. 
While  he  is  fully  confident  that  these  are  the 
imprints  of  sandals,  he  points  out  a  very  sig- 
nificant fact, —  '*  that  the  impression  is  upon 
the  same  plane  in  each  of  the  diagrams,  and 
that  there  is  no  indication  of  toe  or  pad  or  arch 
in  any  of  them  "  (p.  7). 

A  critical  examination  of  these  tracks  hav- 
ing the  partial  border  of  a  flat  surface,  showed 
that  this  flat  margin  marks  a  parting  or  divid- 
ing plane  in  the  sediments  along  which  the 
claj'-like  layers  separated ;  such  portions,  ap- 
parently, as  were  not  crushed  and  broken 
through,  being  lifted  off  as  the  foot  of  the 
animal  was  raised  and  carried  forward. 


luftwt. 

Fio.  2.  — Tracks  rbsbmblino  tub  imprint  or  human  fbbt. 

(From  the  plan  by  Gibbet.) 


•  ■K4 


^>.. 


>e  Tracks.  They  may  be  said  to  be 
.".  y  Aom  nineteen  to  twenty-one  inches 
r^.i.»  and  from  six  to  nine  inches  in 
phe  form  is  curved,  not  greatly  un- 
T  curve  of  the  human  foot.  The 
[epression  is  irregular  and  trough- 
at  the  centre,  as  if  the  greatest 
"^^V  exerted  there ;  in  this  respect  dif- 
■  -^^^^ly  froni  the  impress  of  a  human 
^:  '^ithout  the  heel  and  toe  depres- 


The  fact  that  it  occurs  irregularly,  sometimes 
on  one  side  of  the  track  for  a  short  distance, 
and  sometimes  on  the  other,  and  irregularly  at 
the  end,  and  is  sometimes  entirely  absent,  goes 
to  show  tbat  it  was  not  produced  by  a  flat, 
rigid  surface.  Besides,  we  cannot  conceive 
of  a  fiat  sandal,  such  as  would  be  i-equired  to 
make  a.  flat  imprint,  permitting  the  central  part 
of  the  track  to  be  so  greatly  depressed.  And 
in  walking  with  sandals,  the  toe  in  leaving  the 
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k>  especially  in  a  sofl,  muddy  Burrace,  tends 

I.  and  Ihrovr  back  the  mud  townitls 

art  of  the  track,  whereas  the  conditions 

icks  aro  reversed.     A  longitudinal 

Lion  of  one  of  these  tracks  would  be 

1y  as  in  the  diagrnm,  the  greatest  depres- 

i»ein2  in  l!ic  middle. 


Ftc.  V— Cautti!t-«K(.TioN  or  lurusasioh'. 

he  bremith  of  the  track-way,  or  straddle,  ia 
next  great  olijoction  to  tbc  theory  of  human 
in.  'iTie  whole  breadth  is  from  twcnty- 
t  to  thirty  inches,  whereas  man  requires, 
nikiug,  not  over  ten  or  Iwrlve  inches.  If 
uko  the  ottiiuary  stride  of  a  man  six  feet 
.  at  twenty  to  twcnly-fom*  inches,  the  ratio 
he  hrendlh  of  space  re(|uircd  in  walking 
-  -p  is  as  ten  or  twelve  to  twenty 
lour,  or  1:2;  while  in  the  tracks 
rt  Us  lUc  ratio  is  as  twenty-eight  tolwcnly- 
Q.  lUv  step,  in  f»ct.  Ix^ing  less  tliun  the 
Jdle.  Hiis  alone  is  fatal  to  the  hipodnl 
TT,  and  in  favor  of  the  <iuadrupedal ;  fur 
i  the  quadrupedal  theory  the  length  of  st,o|i 
ly-six  to  aixty-tivo  inches,  and,  the  width 
g  twenty-eight  to  thirty,  the  ratio  of  the 
h  to  thu  length  is  nearly  as  one  to  two. 
here  are  also  evidences  of  a  duplicntion  of 
Ics  made  by  the  hind-feet  overstepping  the 
•iut»  of  the  fore-feet.  This  has  been  par- 
utnted  out  by  Professor  Davidson  in 

Uk  trucks  of  this  scries  all  have  the  appear- 
rof  being  made  by  an  animal  with  short 
,  for  it  is  evident  that  there  was  a  slid- 
in  and  out  of  the  foot,  particularly  in  the 
gh-flhuped  impressions  of  the  lower  horizon 

'hen  first  oix^ned,  these  are  always  filled  up 

II  /-^'inpressed  mass  of  clay  and  sand  ;  and 

traces  of  a  coarse,  se<lgy  grass  or 

v.ii K'H  aro  found,  as  if  it  had  been  pressed 

Q  under  the  foot  into  the  clay. 

[io  opinion  of  Professor  Marsh,  that  these 

m  were  formed  by  one  of  the  edentates,  is 

in  Aceonl  nith  the  phenomena,  and  appears 

n<»re  reasonable  when  we  giA'e  due  weight 

'  iliat  some  of  these  animals  are  be- 

ave  walked  partly  upon  the  side  of 

oot  and  leg,  thus  carrying  their  great  claws 

vU  a  way  that  they  lell  no  imprint. 

ink(?) 

'the  supposed  elk-tracks  there  are  thirteen 
ciurnoe,  each  track  from  four  to  five  inches 


long  by  three  and  one-half  wide,  average  step 
eighty  inches,  and  breadth  of  track  thirteen 

inches. 

Deer. 

The  aeries  referred  to  the  deer  is  twelve  feet 
one  inch  in  length,  and  includes  ten  tracks  of 
an  animal  with  a  sharp- pointed  hoof,  triangular 
in  form,  measuring  two  inches  by  two  and  one- 
half  inches. 

Birds. 

The  bird-tracks  are  numerous,  and  are  gen- 
erally about  six  inches  in  length  and  breadth, 
showing  four  toes,  us  in  the  tigure. 

It  is  well  to  note  that  the  intense  interest 
attaching  to  the  question  of  the  human  origin 
of  some  of  the  tracks  has  greatly  overshad- 
owed the  importance,  geologically,  of  the  whole 
series  and  the  lessons  to  be  learned  fixjm  them. 
There  has  not  been  such  an  important  dis- 
covery of  fossil  tracks  since  the  unearthing  of 
the  fossil  footprints  in  the  sandstones  of  the 
Connecticut  valley.  These  last  were  discov- 
ered in  1800,  and  served  to  stimulate  and  to 
foreshadow  our  knowledge  of  the  forms  of  life 
between  binls  and  lizards.  The  venerable  Dr. 
Hitchcock,  the  author  of  *  Ichnologj-  of  New- 
England/  in  contemplating  the  evidences  of  the 


Pia.  -1.  —  DlKD-TBACK. 

so-calle<l  bird-tracks  of  the  Connecticut  valley, 
was  led  to  exclaim,  *■*  Indeed,  some  of  the 
tracks  of  these  natrow-toed  l)ii)eda  hav**  such  a 
resemblance  to  the  feet  of  some  lUflrd.  that  I 
anticipate  the  discovery  of  (tool  ttelh.'* 

He  cite^  Owen  as  saying,  beftire  fussll  foot- 
prints were  known,  that  '*  a  single  foot-mark  of 
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^  cloven  hoof  indicatea  to  tlie  obaervcr  the 
toTms  of  the  teeth,  of  all  the  big  t>oiies,  thighs, 
ahoulilera,  and  of  the  trunk  of  the  body,  of  the 
animal  which  left  the  mark.**' 

W.  P.  Blake. 

MUI  Rock,  New  TUren. 


THE    VIRULENCE   OF  CULTIVATED 
ANTHRAX    VIRUS. 

Experimental  studies  on  the  artificial  attenuation  of  the 
m/ecti&us  properties  of  the  bacillus  of  Anthrax  bif 
means  of  cultivation.  By  Dr.  R.  Kocu,  Dr. 
Gaffky,  and  Dr.  Loefflkr. 

Mitthfilungen  nus  dem  Kai$erlichen  gesuntiheits-amte. 
Ziceiter  lanti.  Berlin,  1881.  (Extract  from  the 
publication  of  the  imperial  board  of  health  of 
Germany.) 

Pasteur's  announcement  that  the  parasites 
of  malignant  Anthrax  were  capable  of  changing 
their  characteristics  when  cultivated  under  cer- 
tain conditions,  and  tUnl  when  thus  modified 
they  «>uld  be  used  for  protective  inoculation, 
aroused  the  greatest  interest  among  investiga- 
tors. Such  a  statt^ment  coidd  not  be  accepted 
without  confirmation  at  the  hands  of  other 
observers;  and  none  were  bettor  lUted  for 
this  task  tlian  the  Royal  health  commission  of 
Germany,  at  the  head  of  which  stands  Dr. 
Kobert  Koch. 

The  experiments,  which  were  instituted  un- 
der his  direction,  have  been  carried  on  for  two 
yeara,  and  have  shown,  tiiat,  although  the  ba- 
cilli could  be  rendered  liarmless,  their  protec- 
tive power  was  not  so  great  as  was  expected. 

The  original  communication  of  the  French 
aavant  was  not  exact  in  the  details  by  which 
the  ex(>eriment3  were  to  be  carried  ont,  and 
Koch  had  to  employ  much  time  in  preliminary 
studies.  This  cannot,  however,  be  <'onsidored 
as  lost,  since  many  valuable  facts  have  been 
obtained  by  it. 

Accvi-ding  to  Pasteur,  if  the  cultivations  were 
kept  at  a  temixsrature  constantly  maintained 
between  42°  and  43°  C,  the  virulence  gradu- 
ally decreased  until  the  ninth  day,  when  it  was 
entirely  lost.  By  removing  a  specimen  on  any 
day,  and  allowing  it  to  germinate  at  a  tempera- 
ture of  37°  C,  its  activity  at  that  stage  could  be 
periieluatecl*  and  thus  any  degree  of  virulence 
tiiat  was  rtJquireii  could  bo  preserved.  Two 
such  cultures  of  different  strength  were  used 
for  protective  inoculation,  the  weaker  of  which 
was  called  the  premier^  and  the  stronger  the 
deuxi^me  vi^ccin. 

Koch  commenced  his  investigations  iu  the 
following  way-     A  mouse  was   injected  with 
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blood  containing  spores  of  the  bficillus.  whSch 
had  been  kept  five  years,  *nd  was  known  to 
be  of  great  viruleuce. 

The  animal  was  killed  at  the  end  of  twenty- 
four  hoiirs^  and  u  minute  quantity  of  the  splecQ 
was  iMken  on  the  jKjint  of  a  platinum  needle 
which  had  been  sterilized  by  heat,  and  sown  io 
a  glass  bulb  containing  twenty  cubic  cenli- 
melres  of  chicken-houillon  neuLrali/.i.'d  with 
sodic  carbonate.  The  bulb  was  thi^n  sealed, 
and  placed  at  once  in  a  constant-u.* mperataro 
ap|)aratus,  which  was  kept  between  4^"^  aill 
43^  C. 

.Samples  were  token  daily,  and  tested  upoa 
animals ;  but,  contrary  to  the  promise<l  resnlt, 
the  growth  was  found  to  be  as  deadly  for  small 
animalH  on  the  ninth  as  on  the  first  da3\  Fur- 
ther cultivation  proved,  however,  that,  io  % 
period  varying  fram  eighteen  to  twenty-mne 
days,  tlie  infectious  pro|>crty  was  entirely  lost* 
although  the  external  appearance  of  the  bacil- 
lus was  unaltered.  Thus  far.  I'asteur's  asser- 
tion was  substantiated,  except  in  regard  to  the 
length  of  time.  A  portion  of  this  was  taken, 
and  allowed  to  grow  at  an  ordinary  temiJera- 
turc  for  two  years  ;  and  during  this  time  tliere 
has  been  no  evidence  of  a  return  of  virnlfnec, 
nor  has  tlie  form  changed.  These  bacilli  are 
as  immovalilc  as  the  active  ones;  their  ends 
appear  sharidy  truncated  ;  they  form  long  fiU- 
ments,  in  which  are  developed  oval  glancing 
spores.  Vaccimition  with  this  entirely  inac- 
tive form  did  not  give  immunity  agaiuat  inocQ- 
lation  with  the  virulent  one. 

Those  of  a  slight  degree  of  force  were  next 
tried.  At  the  end  of  twenty-four  da^'s  a  cul- 
ture was  obtained  which  would  kill  mice,  bol 
not  guinea-pigs  or  other  small  animals,  but 
still  did  not  render  them  safe.  This  particular 
form  Koch  speaks  of  as  •■  mouse  anthrax.' 

It  was  tliought  that  perltapsthis  represeDtedl 
the  second  and  the  inactive  form,  the  first  vac- 
cination  of   Pasteur.      Accordingly,  a   sliecp 
was  tried,  but  it  succumbed  to  the  maliguaut 
form  as  quickly  as  ever.    It  was  next  projx)se<I 
to  use  three  or  more  preventive  inoculations; 
and,  accordingly',  cultures  from  tlie  tifleenthday 
wore  taken  as  the  first,  from  the  eleventh  as  the 
second,  from  the  ninth  as  the  third,  and  from 
the  firth  as  the  fourth,  and  these  were  followed 
by  the  virulent  form.     In  this  manner  seven, 
sheep,  seven  rabbits,  and  eleven  guinca-pii 
were  tried.     At  the  end,  all  the  rabbits 
guinea-pigs,  and  five  of  the  sheep,  had  died. 

In  order  to  determine  whether  there  might 
not  be  some  other  liiU'erence,  specimens  of  the 
vaccinaiing-muterial,  as  furnished  by  PasUur 
through  his  agent,  were  purcliased,  and  proved 
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in  regard  to  thdr  power.  The  first  corre- 
«pottdeil  to  Ibe  *  monse  Antbrnx  *  (that  is,  a  ctil- 
(uro  from  the  eigbtcenth  to  the  twenty-foarth 
tUty).  while  the  sewnd  vaccination  corre- 
sfxmHrtl  tr,  the  ninth  day.  Six  sheep  were  in- 
o*'  iL'se  ;  and  out  of  these,  one  died 

ai;  .  with  the  mali;jciiHnt  form.     As 

ft  iv^uU.  il  cull  he  fitate<U  that,  after  the  most 
cftTpful  protective  vaccination,  an  unconditional 
lannanity  againnt  infective  inoculation  is  not 
reached  in  all  ciiijes.  Koch  thinlv>^  ihat  Pas- 
teur's perfect  success  must  he  duo  U*  the  fact 
tfaAt  the  malignant  anthrax  used  by  him  was 
iM>t  ao  virulent  a.s  he  himself  employed. 

I'he  cause  of  the  *liminution  of  virulence  is 
sirried  by  Pasteur  as  due  to  the  action  of 
ygeu  ;  by  Koch,  on  the  other  hand,  as  due 
to  Uirf^  eflfccts  of  temperature  alone,  even  so 
9V  Miount  as  a  few  tenths  of  a  degree 

t  a  rnaiUed  variation  in  the  length  of 

t:  I  K'd  to  render  the  bacillus  |>orfoetly 

\iu  (htiU^eanV  ex[>e]-inK'nts  also  [k/uU 

in  '    direction;  for  while  it  tot>k  from 

Hi:  iir  weeks,  at  a  lenit)erature  of  J'^.-O^ 

C.,  to  peach  the  desired  result,  it  could  be  at- 
tAimtl  in  »  fuw  days  at  4<{^  C  and  in  a  few 
Uoiirs  nt  4  7""  (\.  wJule  a  few  minutes  sntllced 
if  II  tcmp«)rnturc  of  from  *'iO'  to  .'i^j**  was  used. 
The  lower,  however,  the  lemtjernture^the  more 
sorely  is  the  attenn:ition  preserved  in  later  eul- 
Itvfttiofis,  >Vhcn  developed  in  the  bo<lies  of 
auimals  for  several  successive  ^generations, 
Ko<rh  found  tliat  Iheiv  was  an  orcasional  tend* 
ency.  on  the  one  hand,  for  a  weaker  form  to 
hocomt-  ntore  powerful ;  and.  on  the  other,  for 
u  til  fteconic  wuakfr.     Hut.  as  a  rule. 

Vi-  ^  was  preserved  unalli'rcd.  as  in  ar- 
titlcial  aiUnres. 

The  scientific  fact  that  sheep  could  be  ren- 
flervi  E^ifo  ttiiuinsl  inoculated  antlirax  was  con- 
fij-  .-'  >..  these  cxiverimenls.  The  question 
tfi'  -,   liow  do  the   vaccinated  animals 

tvji'iiKi  themselves  ngninst  natural  infectionr' 
Aa  IB  well  known,  ilitrvrent  kinds  of  animals 
UllTfr  -      ■  ^|H;et.     Cattle,  for  example,  are 

tcr>-  1'  to  artificial  inoculation,  while 

lhi>y  ari:  \ci-.\  often  attackeii  from  a  natiual 
•onri^c.  Pa^tiur  rejijards  thi.*  natural  source  of 
iufcetioii  us  luiicb  lens  liable  to  produce  the 
«ii9ea-«e  than  the  artillcial.  Hi?  method  of 
placing  a  number  of  vaceiiuiled  animals  in  a 
meajluw.  in  which  notorious  ea^es  had  oe- 
oirred.  is  uaimble  of  such  great  errors  that 
it  eauuot  he  rclic<I   upon   for  seientilic  necu- 

nbmt  ts  the  mo«t  common  way  in  which 
UAltiral  Infection  occurs?  One  method  analo- 
%oa9  to  Eiujcuhition  is  from  the  bites  and  stings 


of  insects,  who  leave,  at  the  siime  time,  spores 
of  the  bacillus,  which  may  be  attached  to  their 
botlies.  Another  is  by  the  inoculation  of 
scratches  in  the  mouthy  caused  by  sharp  parti- 
cles of  fodder. 

Koi^h  believes,  however,  that  the  intestine 
itaelf  is  the  common  place  of  entrance  for  the 
parasite,  but  only  when  in  the  condition  of 
spores. 

To  show  this«,  a  portion  of  the  spleen  of  an 
animal  who  hud  died  from  anthrax  was  put 
inside  a  small  ball  of  potato,  and  placed  on  the 
liaek  part  of  the  tongue  of  a  sheep.  In  this 
way  any  danger  of  wounding  the  mucous 
membrane  of  the  mouth  was  avoided.  (Since 
spores  arc  never  formed  within  the  body,  by 
taking  a  (Xirtion  of  the  organs,  as  above,  it  was 
known  that  it  was  the  bacilli  alone  that  were 
introduced.)  Every  experiment  failed,  even 
after  onormnus  doses,  and  thus  provi-d  thnt  the 
bacilli  are  destroyed  in  the  stomach,  and  are 
therefore  noL  in  a  condition  to  |>roduce  init'S- 
liiial  anthrax.  WhL'U,  however,  the  bncilli 
were  allowed  to  produce  spores,  and  these  were 
given,  every  animal  died.  The  examination  af- 
ter death  showed  that  the  s|K>res  had  develo|)ed 
in  the  intestinal  tract,  and  the  bncilli  had  in- 
vaded the  body  from  these.  It  is  Iherefoie  in 
the  highest  degree  probable  that  the  introduc- 
tion of  spores  with  the  food  is  the  most  common 
source  of  natural  inftM-tion.  The  amount  would 
never  be  so  great  at  one  time  as  was  here  imed  ; 
but.  if  smaller  doses  were  re|)eatedly  given,  the 
picture  of  an  ordinary  epidemic  could  be  nearly 
reproduced. 

C'attie  could  not  be  obtaine<l  for  experiment ; 
but  an  examination  made  on  a  cow  who  hnd 
dieil  from  natural  infection  showed  similar  le- 
sions in  the  intestines  to  tliose  found  in  the 
shee|). 

Animals  with  a  single  stomach  could  not  be 
infected  in  this  wa}'. 

Finally  the  etlects  of  protective  inocidatiou 
were  tried.  Ten  sheep  were  taken :  five  of 
these  were  vaccinated  with  material  obtained 
from  Pnsteur.  of  two  different  strengths;  and 
five,  according  to  Knch,  with  cultures  of  the 
lineenlh.  eleventh,  ninth,  and  fifth  day.  They 
wt-re  then  fed  with  spores.  As  a  residt.  two 
of  the  firet  series  died,  but  none  of  the  sec- 
ond. 

From  these  few  yet  unimpeachable  experi- 
ments. Koch  concludes,  that,  for  a  cert-nin  num- 
l>ei  of  animals,  absolute  immunity  can  l>e 
obtained ;  but  he  doubts  whetlver  a  simple 
vaccination,  with  only  two  different  degrees  of 
attvnnation  of  the  virus,  is  sunicieut  to  give 
l)erfect  protection. 
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ETSSLER'S  MODERN  HIGH  EXPLOSIVES. 

The  modem  high  eiplostveSy  nitroglt/cerine  and  d;/na' 
mite:  their  manufacture^  their  use,  and  their  ap}>li' 
cation  to  minituj  and  militarf/  fnginetriny.  By 
Mamuel  Kissleh.  New  York,  ^VUey^  1884. 
11  +  395  p.,  iUuatr.     8°. 

In  this  ^vork  the  author  has  sought  to  ac- 
quaint the  engineer,  the  contractor,  and  the 
chemist  with  the  composition  and  ohuracter- 
istics  of  the  high  explosives,  .ind  with  their 
adaptiition  to  certain  purposes.  He  has  been 
led  to  do  this  from  '^  the  lack  of  authentic 
information  on  the  subject,  and  the  great  in- 
crease in  the  use  of  these  explosives ;''  yet  we 
find  the  book  to  be  largely  a  compilation  from 
such  well-known  works  as  those  of  Abbot, 
Drinker,  ^lowbrny.  and  Berthclot,  together 
with  others  not  so  well  known,  and  from 
vurions  chemical  books. 

Such  a  compilation,  if  properly  selected, 
digested,  and  arranged,  would  be  highly  credit- 
able, and,  in  the  present  slate  of  the  art,  very 
useful;  but  nuforlunalely.  while  the  fundamen- 
tal plan  of  Eisslcr's  book  is  most  excellent,  it 
is  badly  carried  out  in  <letail,  since  subjects 
most  closely  connected  are  treated  of  in  widely 
separated  places,  with  a  consequent  loss  of 
distinctness  and  consecutiveness,  and  the  inti"o- 
duotion  of  an  .nnnoying  re|ietition  and  some- 
times of  conllicting  statements.  Besides,  from 
his  custom  of  copying  many  of  bis  authorities 
verbatim  et  literatim^  he  has  introduced  exam- 
ples of  most  of  the  many  systetim  of  nomen- 
clature known  to  chemistry.  Add  to  this  an 
obscure  style,  and  the  use  of  words  and 
phrases  such  as  '  chlor-metals.'  '  protoxide  of 
azote,'  ■•  resting  acids.*  '  parchemined  paper,* 
and  the  like,  and  we  have  a  confusion  which 
is  most  puzzling  to  the  reader,  even  if  he  be  a 
skilled  chemist;  while,  if  he  be  not,  the  use 
of  a  *■  trituration  of  soda  for  the  determina- 
tion of  nitric  acid,'  of  chloride  of  lime  for 
use  in  a  drying-tube,  of  ammonium  as  a  test 
for  the  solubility  of  silver  chloride,  and  the 
method  described  for  the  transmutation  of  a 
gas  into  a  burette,  may  well  seem  uuintelligi- 
ble. 

Throughout  the  work,  the  author  has  sought 
to  give  due  credit  to  the  various  investigators 
whom  he  quotes  ;  yet  we  observe  that  in  some 
instances  he  errs,  as  when  he  states  that  the 
experiments  on  explosive  gelatine,  which  he 
describes,  were  made  in  France,  when,  in  fact, 
they  were  made  in  .\u3tria  by  Capt.  Hess,  the 
French  account  of  them  being  simply  a  trans- 
lation of  Hes,s*9  pajwr  by  Paul  Barbe.  On 
the  other  hand,  he  erroneously  credits  Iless 


with  the  ni)piication  of  the  various  methods 
described  for  the  quantitative  analysis  of  uitro* 
glycerine  mixtures, 

Many  [x)sitive  statements  arc  made  which 
may  be  questioned.  Thus  Eissler  st.itrf^s  that 
the'  explosions  of  the  fulminates  •*  are  very 
sharp  from  the  extreme  rapidity  of  their 
decomiK)sition,  but.  from  the  small  amount 
of  gas  given  oft',  the  force  exercised  is  not 
very  ffrent ;  "  while  Uerthelot  says,  **  Calcula- 
tion will  show  that  no  other  explosive  knowa 
will  give  in  contact  an  instantaneous  pressure  at 
all  comparable  to  that  of  mercuric  fulminate." 
Again  :  Kissler  asserts  that  *'  nilro'compounda 
of  cellulose  with  more  thau  11.89  %  of  NOj 
contain  nitric  acid  in  the  pores  which  is  not 
properly  washed  out.'*  This  percentage  cor^ 
re^iTOnds  to  the  pentonitrocelinlose,  and  llie 
statement  is  probably  based  on  Kcl^r'e  re- 
searches in  1871) ;  but  Vicille,  in  US82.  fouod 
that  tliorougUly  nitrated  cellulose  yielded 
44,27  %,  corresponding  to  eleven  atoms  of 
NOa  in  the  tuolccule.  Other  examples  might 
be  pointed  out. 

The  above  criticisms  apply  principally  to  the 
Hrst  third  of  the  book.  In  parts  ii.  and  iil.,  , 
which  arc  devoted  to  the  mode  of  use  and  A\y 
plications  of  the  high  explosives,  the  author 
appears  more  at  home  witii  his  subject,  which 
he  presents  in  a  clearer  manner,  and  with  ' 
greater  precision  of  statement ;  and  he  has 
gathered  material  wliich  must  be  of  interMt 
and  use  to  the  engineer  and  contractor.  The 
peru&.nl  of  this  portion  will  also  interest  the 
general  re.*ider;  as  few  realize  to  how  great  ao 
extent,  and  for  what  a  variety  of  pur|ios<'S.  ex- 
plosive substances  are  used  at  the  pre^^enl 
day.  Here  he  will  learn  that  advantage  is 
taken  of  the  enormous  potoiitial  energr  of 
these  ijoiJies  in  the  quarrying  of  atoue ;  the 
mining  of  ores.  coal,  and  oil ;  the  driving  of 
cuts  and  tunnels  for  roads;  the  deepening 
of  our  channels,  and  the  removal  of  reefs  aod 
rocks  from  our  harbors:  the  driving  of  piles; 
the  clearing  of  lields  for  agriculture,  and  the 
sliakiug-up  of  the  soil  to  pi-epare  it  for  v^e- 
tation  ;  the  destruction  of  icy  barriers,  and  the 
breaking-up  of  lar^e  masses  of  metal  Uy  fit 
them  for  the  melting-furnace.  The  climax 
flccras  to  be  reached  in  the  statement,  that,  in 
some  of  the  hydr.-uilic  gold-mines  of  California, 
it  is  an  almost  daily  occurrence  to  fire  blaslfl 
in  which  twenty,  thirty,  or  even  fifty  tliousaad 
pounds  of  explosives  are  U'Sed  iu  a  single 
chai-ge,  —  an  amount  exceeding  that  used  in 
the  blowing-up  of  Hell  <Tale.  Compareil  with 
this,  the  amount  used  for  purely  military  pur- 
[>oses  sinks  into  insignificance. 
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THE  OHIO  AGRICULTURAL  EXPERI- 
MENT STATION. 

Sec<.'nd   annunl  report   of  the    Ohio   a^leuUural  m- 
p<rim<nl-iialion^   for    1883.       Printed    by    order 
of    Uie    tilate     legislature.       Columbus,    Myers 
hrtUhen,  state  prinUre,  1884.     207  p.     8°. 
TiiK  first  impression  made  liy  this  rei>ort  is 
ihm  of  iintisual  industry  in  i:'XpvnmciiUition. 
A  large  amount  of  work  has  bccu  done  u(X)n 
wh«.'at  ,imi  Indian  corn,  as  was  natural,  cou- 
<^riiig   the    location  of  the   station.     Quite 
nsivc  foeding-cTiicriinents  have  l>een  exe- 
cuted :  %nd  a  number  of  minor  subjects  have 
received  more  or  leas  attentioh,  such  as  ohser- 
Uona   on   gai\len-vegotabIe».  fruits,   weeds, 
injurious  insects,  the  testing  of  over  ^\q 
humlri^d  samples  of  seeds  as  to  their  germina- 
tivti  power,  es^>erimeats  on   cutting  potatoen 
for  Si-rd,  etc. 

<}yt>r  forty  pages  are  devoted  to  experiments 
upon  wheat,  and  nearly  a^i  nmny  to  those  ujwn 
Indian  com  ;  snch  subjects  being  considered 
a*  the  comparative  vnlue  of  varieties,  thick  and 
thin  ceding,  winter  protection  and  spring  cul- 
tivation of  wheat,  planting  at  dilferent  de|)ths 
for  com,  methods  of  culture,  application  of 
fertilizers,  etc.  Some  interesting  experiments 
in  crossing  different  varieties  of  corn  are  also 
la  progress. 

The  feeding-experiments  relate  mainly  to 
ilk-prfhiuction,  though  a  few  pig-feeding  trials 
added  :  showing  that  the  same  amount  of 
produces  more  rapid  growth  when  the 
animals  are  protected  from  extreme  cold,  —  a 
which  has  already  l^eon  proved  so  often, 
d  Mfhich  is  so  fully  in  accttrd  with  all  that 
Wtf  know  of  the  effects  of  a  low  temperature 
on  animals,  that  it  would  seem  that  it  might 
DOW  be  accepted  as  established. 


The  experiments  presented  in  this  report  are 
so  good,  and  represent  so  much  labor,  that 
one  can  but  regret  that  they  are  not  better. 
For  example  :  the  field-experiments  on  wheat 
and  corn  give  evidence  of  care  in  planning  and 
in  execution.  They  take  up  imi>oi*tautsubject8, 
and  present  much  food  for  reflection  to  farmers  ; 
but  in  all  candor  it  ranst  be  said  that  they 
Itrovt  nothing.  Passing  over  the  questiou 
which  is  now  being  seriously  asked  by  eminent 
authorities,  whether  field-trials  are  capable  of 
yielding  trustworthy  results,  it  is  certain,  that, 
in  order  that  they  may  do  so,  they  must  be 
executed  with  all  the  precjiutions  which  the 
experience  of  thirty  years  has  suggested.  It 
is  not  loo  much  to  say  that  these  experiments 
are  not  thus  distinguished,  though  thej-  do, 
indeed,  compare  favorably  with  many  others; 
and  when  we  find,  for  example,  the  two  un- 
manured  plots  of  one  series  yielding  respect- 
ively 40.2  and  70.4  bushels  of  corn  per  acre,  we 
must  conclude  that  the  results  of  such  trials 
are  to  be  taken  with  some  grains  of  allowance. 
The  feeding-trials,  too,  while  in  many  respects 
carefully  conducted,  have  just  enough  elements 
of  uneertaint}-  —  short  periods,  estimates  of 
amount  of  hay  eaten,  estimates  of  composition 
of  food.  etc.  —  to  give  rise  to  the  constant  feel- 
ing that  the  results  may  be  accidental. 

It  is,  of  course,  to  be  presumed  that  this 
station,  like  most  others,  has  not  the  means 
to  do  all  that  its  directijr  would  be  glad  to  do ; 
and  a  fair  criticism  should  take  into  account 
the  limitations  under  wliich  such  work  must 
usually  be  done.  At  the  same  time,  certain 
conditions  are  essential  to  the  prosecution  of 
scientific  researcli :  and  experiments  made  in 
disregard  of  them  are  no  better  because  that 
disregard  is  enforced. 


BRITISH  ASSOCIATION  FOR  THE  ADVANCEMENT  OF  SCIENCE. 


PROCEEDINGS   OF  THE   SECTION  OF 
GEOGRAPHY. 

T  I  r!g>  of  tht?  sfictlon  were  held  In  the  Mont- 

is <  urn,  which  was  sometimes  crowded  to 

o^  •^'tpcclally  upon  the  appearance  of  Lleuts. 

i  nt-  [•r«-o.iiJont*8iiddras5wa9  listened  to  with  marked 
ftlt^mllon.     After  the  usual  formalities  were  pa:*sed, 

!(._-  >     'tng«  wero  opened  by  the  president,  who 

^  ■•<l  a  letter  which  he  had  received  from 

Mx i"t  rbomson.  —  recently  returned  from  Afri- 
ca,—  fruin  which  the  following  is  extracted:  "  1  shall 
lure  lo  t«ll  ahoul  siiowclftd  mounlAiiis.  grassy  pla- 
tMiLZr  >^atl  sterile  plains,  of  picturesitue  Uuluted  moun- 


tiilnSf  wonderfully  preserved  volcanic  cones  and  craters 
in  which  the  fiery  forces  might  hare  been  at  work  the 
previous  year,  of  the  charming  crater-lake  Chala  on 
the  slopes  of  Kilima-njaro,  the  stivery  sheets  of  Nal- 
vasha,  MtaktiU),  and  Baringo,  lying  embosomed  in  a 
j^reat  valley-like  depression  formed  by  the  dark  and 
frowning  mountains  of  Man  and  Lykipia^  Not  (he 
least  interesting  subject  will  Ik»  that  of  the  enormous 
volcanic  mountains  El  Gon  or  Ligunyi. 

'*The  people  themselves  are  more  Interesting  and 
unique  than  their  country.  The  Masai  are  in  every 
respect  a  people  by  themselves.  They  have  no  re- 
semblance either  lo  the  true  negroes  or  to  the  Galla 
and  Somal  who  shut  them  In.  They  dislinclly  differ 
in  their  mode  of  life,  their  curious  customs,  fonns 
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of  gOTernment,  and  religious  belief,  not  to  spe&k  of 
their  curiotis  language.  I  am  bappy  to  say  that  I 
have  been  able  to  determine  the  latitude  uf  all  points 
uf  interest  by  astronomical  observations.  &a  well  as 
the  longitude  of  Baringo  and  Kwa-Sunda  near  the 
Nyanza.  The  height  of  all  main  points  has  been 
determined  by  George's  barometer. 

'*My  route  waa  from  Baringo  to  near  the  Nile, 
almost  dnc  west,  returning  somewhat  farther  north. 
Eavisondo  docs  not  extend  bo  far  south,  not  more 
than  20'  aoutli.  The  north-east  ronier  of  the  lake, 
as  represented  on  the  maps,  must  bo  cut  off  if  my 
observations  are  correct."  A  spirited  discussion  en- 
sued, in  the  course  of  -which  it  appenred  that  Mr. 
Thomson  ha<l  hnd  snme  hairbreadth  escapes,  and 
h:»d  endured  the  extremity  of  liungcr.  Professor 
lUvensiein  gave  a  description  of  the  pbyslciil  con- 
furmaliun  of  e(|ualoriul  Africa,  niid  said  that  the 
Masai  were  no  new  race,  but  had  been  met  with 
before.  Ho  instanced  the  Lutuoka  of  Sir  ISamuel 
Baker,  and  M'tt'tja.  the  chief  of  Uganda,  and  quon- 
dam convert  of  Stanley,  as  belonging  to  the  same 

^TOUp. 

Tlie  president  made  a  communicatton  with  regard 
to  Mr.  H.  H.  Johnson's  Kllima-njaro  expediiion,  lo 
the  effect  that  he  bad  been  well  received  by  the 
niler  of  the  district,  '  King  Mandalla/  and  had  been 
given  every  facility  for  the  prosecution  of  his  work 
of  coliectini;  specimens  of  natunU  history. 

Prof.  E.  G.  Kavenstein,  the  recorder  of  the  sec- 
tion, read  an  exceedingly  interesting  paper  on  certain 
maps  and  globes  of  Central  Africa  before  the  seven- 
leenlh  ceuiurj',  which  exhibited  a  complicated  river 
j^ysieni  and  a  congerle  of  lakes.  It  bad  been  sup- 
posed by  certain  geographers  of  eminence,  inchidutg 
Mr.  Major,  that  the  hydrogriiphical  features  were 
derived  frum  actual  knowledge  ubtained  by  the  Portu- 
guese, who  Imd  thus  anticipated  Livingston**,  Cam- 
eron, and  Stanley  by  a  couple  of  centuries.  But  this 
was  not  a  correct  Idea;  as  the  learned  Lndolfus  — 
if  he  had  carried  out  his  intention  of  compiling  a 
map  of  the  whole  of  Africa  ^ — would  have  shown, 
and  would  thus  have  gained  a  place  among  cartog- 
raphers second  only  to  Delisic  and  D'Anvlllc. 

In  order  to  judge  how  far  these  ancient  maps  were 
bnseil  upon  actual  knowledge,  or  were  merely  con- 
jectural, it  woidd  be  necessary  to  examine  the  rec- 
ords of  early  explomtion;  and,  fortunately,  wc  are 
now  in  a  po>ition  to  do  this,  as  Luciano  Cordeiro  had 
brought  to  light  several  of  the  most  ancient  Portu- 
guese records. 

After  a  concise  accouut  of  the  explorations  of  the 
ancients.  Mr.  Kavenstein  narrated,  at  I'uroe  length, 
the  exploration  carried  on  by  the  Portuguese.  He 
said  that  their  knowledge  of  the  coast  dUtricts  was 
pr«tty  full;  and  as  early  as  tlie  sixteenth  century 
tbey  had  heant  of  the  Makoko,  the  great  chief  of 
Uio  Aateke,  as  well  as  of  several  tribes  on  the  middle 
Kongo,  of  the  Zambeze  as  far  ns  Chicova,  and  of  a 
considerable,  portion  of  Abyssinia.  Inland  lakes 
were  mentioned!  by  them,  but  in  so  vague  a  way  that 
their  Identification  with  our  modom  lakes  was  impos- 
sible.    Even  the  Nyassa  seems  to  have  been  unknoftTi 


to  them,  although  merchants  from  Sena  uavigMted 
the  Shtr^;  and  an  overland  trade  was  undoubtedly 
carried  on  by  the  natives,  for  articles  of  Porluguete 
manufacture  actually  reached  Manlca  overland  from 
I^o.tnda,  But  no  Portugxtese  bad  ever  croesed  the 
continent;  as  Grcgorio  Quadra  and  Balthazar  Rebello 
tie  Aragao,  who  attempted  to  do  so  in  l-')2t)  and  IfV^ 
had  failed  at  (he  very  outset. 

With  regard  to  the  ancient  maps,  he  slated  that  the 
earliest  among  them  were  mere  repetitions  —  so  far 
as  the  interior  was  concerned  —  of  Ptolemv.  Later 
on,  the  remarkable  information  given  liy  Fra  Mauro 
on  Abyssinia  wa-*  embodied  in  them.  Ruysch's  map 
(K>03)  is  an  illustration  of  Ptolemy:  'Uul  if  we  took 
the  more  detailed  maps  of  the  perlrHl,  —  Ptgar«<tU, 
illustrative  of  the  '  Congo,^  for  instance,  —  and  trans- 
ferred the  names  there  found  to  their  correct  por- 
tion, we  should  find  that  the  Interior  of  .\frica  was 
a  blank.  A>  an  example.  Harcena,  Colics  {twm 
Ptolemy),  Zahaf,  and  t^aphat  were  names  all  refer- 
ring to  the  great  lake  f.f  Abysj^lnla.  our  Lake  Tsani. 

It  followed  from  this.  thai,  up  to  the  beginning  of 
the  seventeemh  century,  the  Portugne*'e  had  no 
knowledge  of  tlie  centre  of  Africa  and  of  its  great 
river-systems;  although  subsequently  they  had  made 
certain  discoveries  which  anticipated,  in  a  measurr, 
the  information  obtained  by  the  heroes  of  modem 
.\frican  exploration. 

Mr.  Trelawney  Suunders  described  the  remarkable 
journey  of  a  trained  native  of  India  —  Krishna,  or 
A.  K.,  as  he  is  more  commonly  called  —  who  pcoe- 
trated  regions  hitherto  known  to  us  only  through 
D'Anville's  ^(/rift  tie  la  Chine,  which  contains  msp» 
of  Tibet,  derived  from  the  surveys  of  Lama  priests, 
made  In  continuation  of  the  great  Je«uit  work,  under 
the  orders  of  the  famous  emperor  Knenfen.  It  has 
been  all  along  a  most  interesting  feature  of  the  re- 
searches of  the  native  explorers  in  Tibet,  that  they 
have,  in  a  remarkable  degree,  conflrme^l  the^e  Tibetian 
surveys,  allowing  some  Utile  differences  easily  rec- 
ognized. In  the  present  case  the  explorer,  leaving 
Prjevalskl's  route  at  a  point  near  the  source  of  the 
Hoangho,  struck  a  river,  which,  on  placing  :(  reduc- 
tion of  his  work  upon  a  reduction  of  the  I^ama  survey, 
on  the  same  projection  and  scale,  falls  exurtJy,  with- 
out any  exaggeration,  upon  the  course  of  tlie  Mums 
Uf^su.  or  upper  waters  of  the  creat  rtver  Vaiig-tse- 
Kiang.  Nevertheless,  the  conclusion«i  adopted  in 
Calcutta  make  this  river  to  be  the  Yalung.  itueof  Uii» 
great  affluents  of  the  Yang-tse-KiMug. 

After  Some  little  dlscu9*ion  of  a  rnthor  desultory 
nature,  —  in  the  course  »f  which  Mr.  Gordon,  an 
engineer  who  lias  travelled  extenx'lrely  In  India,  as- 
serted that  the  country  on  the  Bacco.  where  aboutftix 
hundrctl  Inches  of  rain  fall  in  a  year,  was  iho  rainiest 
in  the  worid,  —  Mr.  Saunderii  described  lht»  first  gen- 
eral cencus  of  India,  which  was  taken  on  Keb.  17,  IHSI. 
The  entire  population  enumeraUxl  was  25,1,8WI,S21, 
occupying  an  area  of  L:^S2.n;.M  sqnare  miles.  Bt 
then  compared  various  parts  of  thU  lar:'  ion 

with  that  of  other  countries  chietly  I  .  .r4d 

described  the  Indian  house  and  Its  couum*.  J  W» 
census,  which  is  embodied  In  twenty  folio  TOlnmrA, 
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itains  reports  under  tJi(2  following  head«:  areu  of 
l&Uon:  movemeut  of  populntfon;  reiisious  clas- 
McAilon;  proportion  of  sexes  and  religious  divisions; 
indltlon  of  population;  condition  and  age  of  popu- 
ition  by  religion  and  province;  birthphicos,  insanity. 
I'af-niates,  occupations,  languages,  education,  blind 
'^ple.  lepers,  casles.  The  reports  in  general  are  not 
Mfytlr  a  dry  record  of  figures;  but  tlicy  abound  with 
uJon  of  a  most  interesting  character,  concem- 
tU  grand  division  of  the  population  of  the  world, 
feh  stands  second  only  in  number  to  its  srill  vaster 
igUbor,  the  empire  of  China.  It  may  he  useful  to 
It  an  abstract  of  thii  census  may  \ye  obtained 
roUimes. 

Idtfnl  of  the  section,  Sir  J.  llenrj'  Lefn»y, 
le  »*alue  of  the  census,  and  enlarged  upon 
*t  Ihat  it  showed  that  there  were    nearly  two 
lillion  native  Christians  in  India.     In  answer  to  a 
|uestlon.  Mr.  Saunders  said  that  of  this  largo  popu- 
ition  but  W.OiW  were  natives  of  the  United  Kingdom. 
Tbenext  paper  was  un  .Mount  Roraiuia  in  British 
•nlana,  by  Mr.  K.  F.  im  Tburn.  forsome  limeamagla- 
iK' there,  who  proposes  to  examine  the  mountain 
cbiseJy  as  |>o58ible  on  every  f-id<*.  and  to  make  the 
•ul,   should   circumstances  permit.     He  intends, 
toreorer.  to  examine  and  collect  the  flora  and  fauna 
it  the  c<»untry,  and  especially  to  inve^ttigate  the  con- 
llllon  of  the  little  known  Arecoona  Indians  in  whose 
listn'cl  Korainia  llo-s. 
In  conclnaion,  the  recorder  of  the  section,  Prof,  E. 
Ravenfii'in,  n^ad  an  exceedingly  suggestive  paper 
rhe  proper  mcthoil  of  teaching  young  children  the 
udiments  of  geography.    Lie  said  that  the  time  when 
lacherft  of  geography  confined  themselves  to  teach- 
thelr  pupils  a  barren  list  hi  localities  was  fortu- 
lately  past,  and    the  principles  first  enunciated   by 
*e*taloz7i  And  Frubel  might  be  said  to  have   taken 
fair  hold.     But   still    the  geographical  textbooks 
rere  fur  loo  abundant  in  nomenclature,  as  distinct 
>m   an   exposition   of  facts  or  an   explanation  of 
phenomena.      Elementary  geography  sliould    teach 
mx  children  to  understand  the  locality  in  which  they 
live,  to  obBer\*e,  and  to  think  for  t!»em<ielves,  instead 
if  accepiing   the  definitions  presented  to  tliem;  to 
le«rlt>e.  further,  their  experiences  in  language  of 
heir  owii,   instead   of    paraphrasing    the    language 
iide  use  of  by  their  teachers.    This  method  com- 
Hled   us   to  take  our  children  out  of  the  scliool- 
}m,  and  to  bring  them  to  the  locality  which  it  was 
Iwirnhle  to  describe.    The   lesson  which  followed 
rould  be  really  an  object-lesson,  which  lessons  based 
m  a  map  or  a  picture  or  a  model  could  not  be. 
le  cUildrnn  should  he  encouraged   to  observe  the 
10   phenomenon  repeatedly   until   they  have  ob- 
dned  a  clear  conception  of  it.    The  children  would 
ICO  observe  the  fju't  under  consideration  once  more, 
rlih  such  help  as  would  he  afforded  by  the  teacher*s 
ixplanatjon;  and  to  this  would  8uccee<l  a  final  con- 
Idcration   of   the  aubjecr,   within   the  schoolroom. 
IP  subjects  of  this  elementary  study  ought  to  in- 
rclntii-  tli.-  surface  features  of  our  earth,  its  vegeta- 
auna.  and   its  inhabitants.     Atmuspberie 
;;'    n:i,  ai  vttfW  a*  the  celeslial  bodies,  in  as  far 


as  their  movemenU  are  visible  from  our  earth,  should 
also  be  included.  IIo  would  include  the  elements  of 
geology  and  of  natural  science  generally,  in  so  far  as 
they  would  explain  geographical  phenomena;  and. 
iHJsidcs,  he  would  seek  an  opportunity  of  expounding 
the  principles  of  political  economy  and  of  statistics, 
Tlie  range  Wiis,  therefore,  a  wide  one.  The  subjects 
would  differ  according  to  the  locality  in  which  the 
«ichool  was  placed,  as  during  the  earlier  stages  the 
children  would  be  limited  to  subjects  coming  within 
their  sphere  of  observation;  and  only  at  a  more  ad- 
vanced age,  when  the  power  of  imagination  had  been 
develojietl,  would  they  carry  the  young  mind  from 
things  seen  to  things  unseen.  Thus  a  consideration 
of  the  St.  Lawrence  and  its  turgid  tributary,  the 
Ottawa,  would  carry  them  in  course  of  lime  to  the 
great  lakes,  and  to  the  magnificent  forests,  which 
explain  the  color  of  the  water  of  the  rivers.  Thi* 
varions  phenomena  would  not  at  first  be  considered 
systeniutically,  but  as  occasion  arose. 

This  paper  was  followed  by  an  interesting  discus- 
sion; during  which  it  was  remarked,  that  the  main 
diflSculty  in  introducing  such  a  method  into  the 
school  boards  of  England  was  the  examination 
system  there  in  vogue;  as  It  was  necessary  for 
teachers,  if  they  wished  to  retain  their  places,  to 
cram  their  pupils  for  the  examination.  May  not 
some  such  vicious  system  be  tlie  cause  of  the  gross 
ignorance  on  geographical  subjects  which  prevails  in 
our  own  country? 

Mr.  James  Glaisher  read  a  report  of  the  com- 
mittee for  promoting  tlie  survey  of  western  Pales- 
line.  He  first  gave  a  brief  history  of  the  *  Palestine 
exploration  fund.'  which  was  founded  in  1B05  with 
the  object  in  general  terms  of  obtaining  from  the 
Holy  Land  itself  whatever  facts  miglit  be  gathered 
for  the  elucidation  of  the  Bible.  The  work  was  class- 
ified as  follows:  1.  Archeology —  including  excava- 
tions; 2.  Manners  and  customs  of  the  modem 
inhabitants;  3.  Topography;  4.  Geology;  5,  Natural 
sciences,  hotany.  zoology,  etc. 

The  first  work  undertaken  'ufl  the  excavalion  at 
Jerusalem,  which  occupied  the  years  1807-H>70,  and 
threw  a  flood  of  light  upon  ihe  ancient  city.  In  1870- 
1871  a  journey  was  made  through  the  Desert  of  the 
ex<xlus;  and  in  the  autumn  of  1871  the  survey,  on  the 
scale  of  an  inch  to  a  mile,  of  western  Palestine,  wai 
begun.  The  work  was  carried  on  until  1875.  when 
the  party  was  attjwkod  by  the  Arabs.  In  1K77  it  was 
resumed ;  and  in  ISS^i  a  map  in  twenty-six  .sheets  was 
published,  followed  by  a  reduction  of  it  on  one-third 
scale  in  1H82, 

In  1882  the  survey  was  extended  to  the  east  of  the 
Jordan,  but  owing  to  the  opposition  of  the  natives  was 
abandonedafteronly  about  five  hundred  square  miles 
had  been  surveyed.  The  society  is  now  waiting  for 
the  Sultan*B  firman,  without  which  Mr.  Glaisher  stated 
no  alien  Is  allowed  to  remain  more  than  one  month 
in  the  country,  to  go  there  with  a  camera,  or  to  take 
away  the  smallest  specimen.  He  then  gave  a  short 
account  of  the  results  of  the  geological  survey  con- 
ducted by  Professor  Hull  last  winter,  a  full  account 
of  which  is  now  in  press. 
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Dr.  J.  B.  Hurll>ca  said  that  by  comparing  the 
cllmales  of  different  ponlons  oi  ibo  two  bemlsplierea, 
—  western  coaata  with  western,  eastern  with  eaJtern, 
and  interior  divisions  with  interior,  —  it  was  found 
that  raat  areas  in  the  new  world  possessed  soils  and 
climates  similar  to  corresponding  regions  of  the  old. 
With  regard  to  the  coasts,  this  was  due  t-o  the  oceanic 
currents.  As  to  interiors,  Ihey  had  warmer  summers 
and  colder  winters  than  oceanic  regions;  und  in  the 
central  part  of  North  America,  lielween  tlie  parallels 
of  80°  and  oU®  north  latitude,  thfre  w.ts  but  liltle  rain 
in  summer,  and  much  snow  in  winter.  This  summer 
drought  was  due  not  to  the  Rocky  Mountains,  as 
many  had  supposed,  but  to  the  prevalence  of  south- 
west winds.  The  operation  of  these  wiuds  waa  de- 
acril>ed  in  detail,  and  it  was  asserted  that  trees  could 
not  be  induced  to  grow  in  that  arid  waste,  and  that 
the  prairie  once  broken  up  could  not  be  reset.  The 
reverse  of  all  this  was  true  of  the  Interior  of  Canada, 
He  closed  by  remarking  tliat  climates  have  ns  power- 
ful an  effect  upon  the  humiin  race  as  upon  vegetables; 
and  that.,  therefore,  tlie  people  of  this  rcf^ion  of  great 
flummer  drought  would  in  time  become  like  the  Be- 
douin Arabs;  while  Canada  would  be  the  future  great 
power  on  tlie  continent. 

Dr.  Uurlbert  then  read  a  paper  on  Konie  peculiar 
atorms.  He  begau  by  saying  that  he  did  not  believe 
In  the  existence  of  cyclone;*,  although  he  admitted  the 
existence  of  whirlwinds  in  the  West  Indies.  But  he 
thought  that  the  hurricanes  which  swept  our  eastern 
coasts  were  due  to  a  warm  current  of  air,  which,  start* 
ingfrom  the  Gulf  of  Mexico,  proceeded  in  a  northerly 
and  easterly  direction,  and,  meeting  with  a  cold  at- 
mosphere, condensed.  Into  the  vacuum  thus  formed, 
air  poured  from  every  side,  and  the  storm  swept  on 
with  ever- in  creasing  violence. 

Dr.  Ball  said  that  he  thought  that  Br,  Asa  Gray 
would  hardly  agree  with  the  learned  gentleman's  de- 
ductions with  regartl  to  the  future  of  vegetation  in 
the  region  of  summer  drought,  and  reminded  him 
that  It  often  rained  there  when  least  expected,  and 
hinted  that  averages  of  rainfall,  etc.,  were  likely  to  be 
misleading,  lie  also  asked  him  some  questions  as  to 
the  climate  of  the  coast  of  Callforuia,  to  which  no 
satisfactory  explanation  could  be  given. 

Mj.  Trelawney  Saunders  llien  severely  criticised 
the  unscientific  method  pursued  by  the  Dominion 
survey,  borrowed  from  that  of  the  United  States  sur- 
vey, which  bad  been  devised  in  times  of  geodetic 
darkness;  and  he  advised  a  method  of  division  of  the 
land  by  meridians  and  parallels,  which  was  shown 
(the  nest  day)  by  Mr.  heslie  Russell  of  the  Dominion 
survey  to  be  precisely  the  method  pursued  by  that 
survey.  As  to  Mr.  S.iunders's  criticisms  on  the  lack 
of  orographic  informalinn  furnished  by  the  maps  of 
the  survey,  Mr,  Russtrll  replied  th.-xt  the  differences  in 
elevation  were  so  slight  in  the  region  now  being  sur- 
veyed, that  it  was  impossible  to  show  them  by  any 
ordinary  means;  and  that,  besides,  it  was  necessary 
that  the  territory  should  be  laid  out  Into  sections, 
townships,  etc.,  as  soon  as  possible,  that  settlers  might 
go  there  and  take  up  land  without  fear  of  future  liti- 
gation as  to  boundaries  and  titles. 


On  the  fourth  day  Lieut.  P.  iJ.  Ray,  U.S.A.,  aiur 
describing  the  objects  of  the  clrcumpolar  expoli- 
lions,  gave  an  account  of  the  explorailona  and  ob•c^ 
vationA  undertaken  by  him  at  Point  Burrow,  Alaaka. 
He  said  that  the  ground  never  thawed  to  A  grtator 
depth  than  twelve  inches;  and  that  two  year**  car*- 
fnl  observation  hail  s.^iist^ed  him  that  there  U  no 
open  polar  sea,  from  the  fact  that  the  tomperatare 
of  the  sea-water  Is  unvarying  from  the  time  0\e  mh 
closes  in  October  until  it  0{)en5  in  July,  which  cuald 
not  well  be  llie  case  if  tber»?  were  a  lari»e  body  of 
wanu  water  lying  oround  the  poI*.  Beside*,  the 
atmosplierlc  conditions  were  found  to  be  such  as 
would  not  exist  near  a  large  body  of  opcu  water.  In 
addition,  all  diacovcrere  hod  noticed,  that,  although* 
current  runs  to  the  north,  nevertheless  the  *ea  b 
filled  with  old  ice,  which  lie  thought  came/ro»i  ihfl 
north,  and  this  could  not  happen  if  there  is  an  opf  a 
polar  sea.  In  concluding  he  said,  that,  in  la\ing  out 
the  work  for  the  clrcumpolar  expeditions,  the  mij;- 
nctie  pole  had  been  neglected,  which  was  a  great  mis* 
take;  and  he  declami  that  be  wooJd  willingly  go 
there  himself. 

The  president  of  the  section,  in  introducing  LieuL 
Greely,  said  that  his  party  hod  helped  to  solve  one  of 
the  most  difficult  geographical  problems  of  the  day, 
and  that  Lieut.  LockwoiKl  had  reached  the  fartbe»t 
north;  that  they  had  furnished  data  for  determining 
the  compression  of  the  polar  axis,  by  obsenaUoni 
nearer  the  pi^lc  than  any  hitherto  made;  and  that  they 
had  brought  home  the  pendulum  used,  that  it  might 
be  corrected  at  Washington.  He  thought  that  noth- 
ing in  the  annals  of  scientific  heroifrm  exci.'eded  the 
devotion  of  those  hungry  men  in  sticking  to  that 
ponderous  piece  of  metal.  LleuL  Greely'?  paper 
descriptive  of  the  work  of  the  expedition  has  been 
extensively  priii  led  :  and  there  is  no  need  of  mentioning 
here  more  than  o  few  points  which,  indeed,  were  sup- 
plementary to  the  imper  itself.  He  aaid  llial  at  Fort 
Conger  the  ground  thawed  to  a  much  greater  depth 
than  at  Point  Barrow,  namely,  between  twenty-nine 
and  thirty- four  inches:  and  that  with  regard  t(^  on  open 
polar  sea  he  believed  in  the  existence  of  an  open,  but 
not  necessarily  uavigable,  sea  In  that  direction.  H« 
said  ttiat  he  had  only  been  at  his  station  a  short  tltat 
when  it  struck  lilm  that  he  could  Idi  whether  the 
tide  was  flowing  or  ebbing,  by  the  temperature  of 
the  water;  and  by  olwervations  ho  found  that  when 
the  tide  came  from  the  north  the  water  was  warmer 
than  when  It  came  from  the  south,  The  tide  trav- 
elled with  great  velocity;  and  most  perfect  observa- 
tions had  been  made  at  different  points,  in  many  coses 
simultaneously,  which  would  be  publlshi^nl  in  dus 
season. 

Capt.  Bedford  Pirn,  In  offering  his  congratulations 
to  the  explorers  upon  tlielr  safe  return,  said  that  hs 
was  glad  that  Lieut.  Greely  agreed  with  him  as  to 
the  existence  of  a  polynia  in  the  vicinity  of  the  i>oIe, 
and  he  hoped  that  LieuL  Ray  would  be  brought  to 
their  way  of  thinking. 

It  seemed  to  be  the  opinion  of  all  the  speakers,  ttiat 
arctic  exploration  should  be  continued,  and  that  It 
was  especially  important  that  the  magnetic  pole  (o( 
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»fafctiC»pl.  Pim  declared  do  one  knows  the  position) 
ikoald  b«  vUited,  and  %  large  luimber  of  accurate 
ohft«rvaUon«  there  taken. 

'  AS  given  to  the  two  )feiitenant«  in  the 

>'  ii  iiutbiitg  w:u  then  snid  of  geu|;rupliical 

r- 

Haliburlon  said  that  lie  considered  the 
ift^i  "!  ±.rio  the  Ile<1.  describing  the  voynue  uf  his 
M)  lAfU  to  Vliiland,  a  poetic  version  uf  BJHi-ne's 
lojrace  pcvened.  Eric,  driven  from  Norway,  and 
a/ienranis  from  Iceland,  discovered  a  dreary  country, 
vl.  '    '  ■    !    :        ilmd,  avowedly  to  attract  emi- 

'[uently  the  land  sighteil  by 
t  and  cMonized  by  Kric's  family, 
in,  evidently  for  liie  same  object, 
'■'oi.  The  length  of  tlie  short  cit  day, 
of  Eskimos,  the  \or*e  maps,  and  geo- 
p»j'Cicai  rM.iice»,  all  show  that  Vinland  could  not 
h»Te  bem  foutU  of  the  north-westeru  part  of  New- 

iirtou  also  said  that  recenlly  diicovered 
Pvu  j;.  '    ■■•nient*  prove   (hat   the  next  oldest 

CDhmy  A  was  Ttrra  noca,  embracing  Ijib- 

nAor,  N">i iUnd,  and  Kova  Scotia,  which  was 

fipiareil  by  the  Corte  Reals  in  1500-i:iO-J:  and  that 
ttsmbaionft  were  regularly  Issued  lo  them  as  govcm- 
«n  vp  to  l^'iit.  In  1521  a  patent  was  issued  to  Fa- 
pui&m  oi  all  the  lands  between  the  Spanish  colonies 
Mki  *tk«  land  of  the  Corte  lieals/  Ho  had  rectMiUy 
diaeutPitfJ,  whilr'  in  the  A/orea,  that  two  Pnringnese 
tnlnntr*  $ailfHl  thence  to  Cape  Breton  in  1521  and 
liffl,  pr.,r,.l,K  f,-.  St.  Peters  and  Ingonischt*.  The 
i!|aAia:  iiiex(*tl  Purtui^al  to  Spain  in  1580, 

MAtac^  ,.■  -  Spanish  Harbonr  (Sydney)  l»etwecn 
1109 aiu!  \Z^.  He  added  that  Cape  lUce  {V<ibo  ra»o 
«*lMfv  cape*),  the  Bay  of  Fundy  {Fonda — 'deep'), 
■ad  iAhn  PoHtiguese  names,  si  ill  tell  of  tbU  Most 
eaiovy.' 

TW  RcT.  AhXiS  LnMainme  then  said,  that  the 
|iOTlsrc  of  Qupboe  may  be  divided  into  two  hydro- 
pi^ildr  butnn,  —that of  the  St.  Lawrence,  and  that 
bf  lJi»*  rollet-tion  of  lakes  which  fed  the  rivers 
Into  Hnd-un's  Uay.  The  name  of  only  one 
Ukc«  was  known.  —  lake  Mistasaiml.  It  was 
bowrrer,  ihat  there  were  many  others  of 
In  It?  viHnity  and  on  the  peninsula  of 
I'  t  that  all  the  maps  hitherto 

otf  I .  — imi  were  int- xarL    One  thing 

mIj  vsa  ewruiUf  and  that  waa,  that  it  was  larger  than 
libvOstartc. 

PtUit.mtw  W.  Boyd  Dawkins  maintained  that  the 
faoHr  ooBaMtkm  of  North  America  with  Green- 
tai,  lealaad.  and  north- we5t#m  Europe  is  most 
i«dMlf«ly  {Tored  by  the  distribution  of  the  foMil 
itett  aarf  ftftlmali  In  the  eocene  and  miocene  aget. 
1W  tnet  ntf  comparatively  shallow  water  ranging 
pMt  Iceland  to  the  Faruet  and  north- 
•fl»d  which  isolates  tlie  deep  waters  of 
Xnsktr*  !"'pth»of  the  Atlantic,  formed 

'he  migration  look  place,  the 
fa:  i  I  cm  Hue  repre«entingappro!tluiatiily 
4f  iW  mttektnt  shores.    Tlie  barrier  became 
ibe  close  of  the  mloceue  age; 


and  then,  for  the  first  time,  the  Arctic  waters  united 
with  the  Atlantic,  and  arctic  shells  gradually  found 
their  way  southwards  into  the  area  of  the  BriUsh 
Isles. 

Mr.  J.S.  O'ltalloran  then  presented  a  memorandum 
with  regard  to  Winnecke*s  eiploralfnn  of  central  Aus- 
tralia, with  notes  on  the  employment  of  camels,  and 
some  extrnct^t  from  his  jonrnals.  The  reference  to 
camels  reniinde<l  Mr.  Torrance  that  Ihey  were  for- 
merly employed  in  British  Columbia,  but  that  the 
smell  of  the  beasts  so  terrified  horses  tliat  the  govern^ 
ment  ordered  their  use  to  be  discontinued. 

The  president  of  the  section  then  made  some  re- 
marks about  the  poor  attendance  at  some  of  the  meet- 
ings,—  at  one  time  there  were  bnt  four  persons 
present,  be?i*ies  the  officers  and  reporters.  —  which  he 
attributed  to  the  unfortunate  position  of  the  building 
in  which  the  meetings  were  held ;  and  the  section  wm 
then  adjourned. 


PROCEEDINGS   OF   THE  SECTTON  OF 
ECONOMIC  SCIENCE  AND   STATISTICS, 

Tnis  section  ha*  been  in  existence  almost  from  the 
foundation  of  the  British  association,  having  lieen 
or^nixed  as  a  section  of  st.itistics  in  1H33:  econom- 
ics were  added  in  1850.  The  range  (tf  topics  con- 
sidered has  been  very  wiiJe,  and  has  included  sxich 
topics  as  population,  mortality,  eraignillon,  labor, 
crime,  punishments,  debt,  wealth,  ti-ade,  coinage, 
banking,  insurance,  poor-laws,  schools,  libraries,  sani- 
tary regulations,  waier-supply.  pollutions  of  rivers, 
foreBtry,  agriculture,  stock-raising,  imports  and  ex- 
ports. 

The  section  assembled  at  eleven  o'clock  on  Thurt- 
d.iy.  in  Synod  hall,  several  l>locks  distant  from 
McGill  college,  where  most  of  the  sections  were 
located.  Nevertheless,  about  140  persons  were  pres- 
ent to  listen  to  the  address  of  the  sectional  presi- 
dent. Sir  Itichard  Temple,  of  London,  upon  the 
general  statistics  of  the  British  empire.*  It  was  no- 
ticeable that  the  applause  occurred  when  reference 
was  made  to  the  superiority  of  Great  Britain,  and  but 
once  when  comparl<ion8  showed  the  United  States  to 
be  superior  to  the  empire.  A  vote  of  thanks  was  pro- 
posed by  Prof.  J.  Clark  Murray,  of  .Montreal,  and 
was  supported  by  Mr.  EdwanI  xVtklnson  of  BoHton* 
who  highly  complimented  Sir  Richard  Temple  for  hii 
efforts  in  founding  the  school  of  British  economical 
science.  Professor  Murray  thought  this  section  would 
be  more  interesting  to  Canada  than  any  other;  be- 
cause, 1°  it  wa«  not  so  abstruse,  and  2*  it  treated  of 
matters  of  vital  Importance  to  Canadian  voters.  He 
hoped  soon  to  see  a  chair  of  economic  science  in 
McGill  college. 

Sir  Richard  Temple  said  he  woold  accord  the  place 
of  honopto  the  United  Slates,  pnd  called  <m  Mr,  At- 
kinson lo  read  the  first  paper,  «ntitied  *Wbmt 
the  rate  of  wages.'  .Mr.  Atkinton  said  that  the. 
ment  of  Mr.  Hrnrj-  Georgo  In  ftla  •Progreas  and  pov- 
erty,* that  the  rich  are  growing  richer,  and  Ifce  ?•■» 
>  Th*  sddrMa  U  (irtotnl  la  alMUnetla  Stints  tlBt^  ft.  ? 
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becoming  poorer,  »s  a  whole,  was  not  conclusive,  atul 
IhHt  the  extraordinary  circulation  of  the  book  In 
many  languages  showed  how  alMmporUni  w»s  ihe 
quesliou  ul  Ihis  time.  He  ihereforo  suggested.  !n 
reply,  that,  as  it  \h  gftncralty  ennoeii(>i]  tItaL  somewhere 
and  always  there  Is  enough  and  to  spare,  Uio  question 
U  only  one  of  distribution,  not  of  production.  And 
yet  distribution  lie  held  to  bo  subsidiary  to  produc- 
tion, claiming  that  at  no  lime  should  more  be  dis- 
tributed than  was  proiiucod  in  that  period.  That 
disirihuiion  is  lo  1°  taxes, '2°  profit,  it°  labor, —  Ihft 
latt  receiving  all  that  the  oiIkta  leiive,  and  betufi; 
measured  by  waj;e9.  The  true  wagf^  wliieli  is  due  to 
the  laborer  is  food,  fuel,  shelter,  and  other  means  of 
subbisteiice.  Tlie  vast  majority  of  mankind  are 
wage-receivers.  What  determines  the  rate  of  their 
wages  in  terms  of  money?  Hluh  ratea  q/"  toatjea  are 
the  natural  and  neceimity  result  ofloio  cost  uf  produc- 
tion. Especially  is  this  so  in  the  United  States,  whore 
the  people  are  homogeneous,  means  of  inlercommu- 
nicaiion  ample,  and  where  there  Is  no  artitleial  ob- 
struction to  prevent  commerce.  Wages  are  therefore 
the  consequence  and  remainder  over  after  capital  has 
received  its  profits.  This  remainder  Itaa  been  oon- 
BtAUtly  increasing.  This  he  illustralcil  by  elalKirate 
st&tistics,  compiled  from  l\w  books  of  two  Xew  Eng- 
land cotton -factories.  The  profits  declined,  having 
been  2.40  cents  per  yanl  in  I8;i();  MS  in  1840;  I. II  in 
1850;  .011  in  18d0:  M  in  1870;  .4.S  in  1S80:  A'.\  in  1?^; 
and  .41  in  18:^.  Tlie  average  annual  waf;e  per  opera- 
tor had  increased  at  the  above  dates  as  follows:  ^^104. 
$175,  eiW,  $nn,  $240.  ^ar^U,  ?287,  and  *200.»  Profits 
aud  wages  together  showed  a  constant  increase  due 
to  increased  efficiency  and  subdivision  of  labor,  im- 
proved machinery,  and  a  conse>iuent  lower  cost  of 
productiou.  Capiul  atune  made  this  pmsible.  Van- 
derbilt  was  pronounced  tliu  greatest  communist  in 
the  United  States,  In  that,  for  every  cent  he  saves 
from  his  railroads,  he  saves  a  dollar  to  the  masses  in 
the  cost  of  transportation,  and  thus  aids  a  low  cost  of 
production,  which,  in  riirn,  gives  n  liigh  rate  of  wages. 
Mr.  Atkinson  incidentally  pointed  out,  as  again«>t  the 
MftUhusian  theory,  that  as  yet  a  field  ten  miles  -quare 
would  hold  the  iH>pnlation  of  the  earth,  while  one 
twenty  miles  square  would  seat  every  [wrson;  and 
that,  but  for  the  interdependence  of  nations,  an  enor- 
mous part  of  the  products  of  onr  soil  would  rot  as 
valueless.  It  is  our  duty  to  show  the  masse:!  buw,  in 
the  distribution,  each  may  get  his  sitarc;  or,  as  Glad- 
stone has  said,  to  weave  the  web  of  concord  among 
the  nations. 

The  paper  was  discusscti  at  length  by  .Sir  ISivhard 
Temple;  J.  B.  Maij-lin  of  London;  Prof.'Il.  S.  Kox- 
well  of  St.  John'sy  college,  Cambridge;  Mr.  Swire 
Smith,  of  i\\v.  RoyaJi  commission  on  education.  Low- 
field,  England;  DaV'id  Chndwlck  of  London;  and 
Cornelius  WalfonI,  Uie  secretary  of  Uie  Geographi- 
cal society,  London. \  The  general  tenor  of  difcu*- 
bIou  was  highly  compIMmentarj-  to  the  essayisL  Mr. 
Martin  thought  labor  ind  capital  unavoidably  in  op- 
posithui.  not  to  say  anitagonlstic;  and  that  the  rale 
of  wages  would  be  detemnined  by  the  margin  exijt- 
'  All  Qfurw  artt  r>,:Hluccd  to  goM  ImwI*. 


lr)g  between  the  cost  of  wages  and  what  ih"  U(*<»rpr 
U  wilting  to  confine  himself  to  for  a  living.  TImI 
margin  which  so  attracts  emiuntiits  be  found  eica»- 
sive  on  this  continent,  and  was  totally  at  a  loss  to 
explain  wliy  It  required  ten  cents  to  got  his  boots 
blacked  in  Slonircal. 

Professor  Foxwell  said  that  In  Rfcnrdo*$  time  cipi- 
tnl  was  the  starling-fHjint  for  discusalon;  now  It  b 
labor.  Gen.  F.  A.  Walker  ha*  done  much,  by  hU 
political  economy,  to  influence  tliought  in  ETiistand, 
In  the  distribution  in  que-siion,  every  thing  depends 
upon  the  cqunlHy  qf  thr.  baruQtnerg.  As  laborcn 
Iiave  become  wiser,  they  have  bargained  for  a  better 
distribution.  In  the  t'nited  States  this  b:i<i  iH-^n 
potent.  The  diffusion  uf  property  as  a  reserve  i*  a 
very  im^K>rlant  aid  Iv  burguiners.  England  much 
needs  to  educate  its  laborers,  and  secure  a  ilittu-toci 
of  property.  Monopolies  he  liad  reganled  with  dis- 
trust, but  is  coming  to  think  them  desirable:  ttier 
must,  however,  be  under  «ome  public  contnd  and 
restraint.  Ily  pointed  out  that  the  rise  in  fttCti>rT 
wages  had  been  coincident  with  llie  riw  of  labor- 
unions,  and  doubted  whether  capitalists  voluntarily 
raised  the  wage.s.  C^apttal  invested  in  factories  was 
doubtless  receiving  a  lower  percentage  of  pn^At.  Inn 
interest  is  also  lower.  Mr.  Smith  could  aee.  in  ih» 
facts  presented,  only  Adam  Smith's  law  of  supply 
and  demand  regulating  rate  of  wagi>A.  Mr.  CUad- 
wick  demurred  from  the  Smith  <l**trine.  Disturbing 
elements  have  come  in.  By  combiuation  EndlHi 
laborers  have  forced  biglicr  wag*^,  and  the  hours  ai 
labor  per  week  from  sixty  in  1841*  to  tifty-six  and  one- 
half  in  18S4.  Capitalists  have  alw«y»  Icnown  their 
power;  the  laborers,  only  recently.  Gemiutis,  French, 
and  Swiss  work  ciiixty  iionrs,  tiohdy  iKHrnusn  thifjr  do 
not  realize  their  power,  and  combine  fur  a  ruducttoo. 
Mr.  Atkinson  admitted  that  characier.  in  the  Iwt 
analysis,  makes  the  rale  of  wages.  He  thouglii,  that, 
although  legislation  had  attempleil  In  Massachusetts 
to  regulate  hours  of  labor,  the  changes  ciieU  haw 
come  about  naturally,  and  regardlc«6  ihercuf. 

Three  papers  on  savings  banks  ftdlowed.  Mr. 
W.  A.  Douglass,  of  the  Fn^eliold  a:id  savings  socielt 
of  Toronto,  gave  the  hi'^tory  and  dcAcrlL>ed  the  man- 
agement of  loan  and  savings  companies  in  OntArio- 
Starting  in  18Jo,  the  number  has  reached  7;l,  wUh 
asaels  of  !f 79,500,008.  Seven  per  com  is  obtained  in 
Ontario,  and  nine  per  cent  in  Manitob.i,  on  gnml 
mortgages.  Since  1874  the  companies  have  obtained 
some  money  frum  Knglind,  tlie  amount  so  handled 
amounting  to  $*J.'j,(J7U,803.  Mr.  Slrph*;n  Uoume  re- 
marked u|K>n  the  opportunity  thus  presented  for 
England  to  invest  surplus  funds,  and  of  her  duty  U> 
thus  aid  her  colonies.  Mr.  Atkinson  apoUe  ot  tfa« 
8O0,0UO  accounts  averaging  $^k)0  each,  in  M.x«sachu- 
setts  savings  banks,  and  of  the  aceumulatli*n^  mad' 
by  Irish  laborers  Mr.  J.  Cunninaliam  Stewart,  o' 
Ottawa,  sent  a  i»nper  upon  Ihe  history  and  prograsi 
of  |Mtsl-oftico  savings  banks,  which  contained  liie 
statistics  of  the  subject  from  <»11ieial  sonnies.  Aft« 
sixteen  years'  growth,  Ontario  has  57,^3  depositors, 
and  (^tebec  9,3^.  The  dep^wits  amowit  to  tl3.- 
245.000,  one-half  of  which  i«  held  in  Montrwl  and 
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Quebec  city.  Mr.  Thomu  D.  Tim^  also  sent  a 
^prr  cm  domhilon  wvliigs  banks.  Vice-president 
Martin  r<tinarkifU  iip*.)ii  llicse  papers,  ileprecnling  the 
**•"'•"•■'  '-i  p«opli*  to  iroid  ninking  Ihelr  own 
•   bj-  lutnistlng  them  too  much  lo  such 


A  pap«*r  oil  Ihsli  cniignitlon  was  reatl  iu  behalf  of 
Jlr  .Ufn.-<i  A.  Tukc,  ibc  founder  of  Tuko's  emigra- 
V  I.     This  papor  graphically  pictured  the 

a'  lion  III  Coniiaught  and  many  Irish  coun- 

t  .  2<)(>.fOO  fniiiillfcs,   or  l,OO0,iXK)  perftons, 

'•  1    liMlilitiL,'*!   iipver  taxed   as    worth   over 

»-  f'"S  of  from  one  to  ten  acres 

»'  '         il    Xicat  yields   not  over  nine 

n:  iilstonoo,  leavlns:  three  month*'  depeiid- 

«"  liU.     Tlie  least  evil  for  remedying  this 

y  I i  found  in  emigration  to  America, 

Al  m;  of  *ns,50(l  he  htt«  aided  «,4.s2  lo 

*  ■•  uomc  In  tlie  new  world.    Of  Ihls  money, 

t.  -  from  the  yovemment,  and  the  reinaln- 

drr  private  gift*.  Over  fcevonty-seren  per  cent  were 
the  ynun;;  .uid  bcallhy,  but.  too  poor  to  obtain  trans- 
p'  tiey  fitribi'maelves,     Onee  located,  how- 

ev'  af  l«?t'a  IndutttriouB,  atjd  at  once  set  to 

Vrork  lu  9vnd  back  savings  to  their  relatives,  thus 
Cnabliug  them  also  to  emigrate.  Not  leas  than 
•2S.UIMI  wa*  so  roturneij  lo  Ireland  in  1882  and  1883, 
one  ahojvkteiier  ha\lni»  rashi*d  tl.OfXi  of  such  drafts. 
Of  theri>ualie«  funiishlni;  emigrants,  seventeen  i>er 
tail  of  the  popnlallon  wa«  removed.  The  people 
wen  located  in  ltt.>  differciiL  places,  148  iu  the  Unitefl 
StatffS,  and  17  in  Cinada.  Less  than  five  per  cent 
bad  «v«r  iilteri'd  a  complaint  aa  to  their  new  condi- 
tion. Tti*'  paper  was  discussed  by  Mr.  John  Lowe, 
l»"  of  asiricuhiire  at  Ottawji,  and  by  Major 

1'  '  of  Loudon,  b<»th  of  whom  had  observed 

tl  ts  of  Mr.  Tuke's  work,    Tlie  latter  said, 

''i  ..m  will  succeed  best  out  of  Ireland.* 

Mf.  W.  NVettcrarlh,  president  of  the  Mell>ouriie 
chamber  of  oommen't;,  read  a  paper  on  the  British 
Empire  in  N'orth  America  and  Australia.  He  made 
eIatK>r»te  comparisons  between  Canada  and  Au^iratia, 
ami  famished  valuable  facts,  especially  concerninj^ 
lb«*  latter.  He  attmiltrd  that  a  drou'^ht  had  swept 
■way  ten  million  sheop.  but  said  they  had  ?ixty-six 
mUllon  left.  The  dominion  exports  of  1.SH2  were 
la;  jT.irjI.lXX);   the  Australian,  .it  $25r>,000,- 

(»"  ooiisisting  of  \\'i.H>\  and  gold.      Victoria 

]j..  'Xported    t*21U,000.000  sterling  in  gold. 

Tt  i;  has  ^i.tKX)  miles  of  railway;  Australia, 

7  ':    ^       ,,  annual  revenue,  ^rt>XX>.()00; 

A  n'.     Domiuion  debt,  jilo.'J.tVil,- 

0"  m.  -m'.'x.jOO.OOO.     He  urged  the  need  of 

f!  I  ween  Great  Britain  and  her  colonies. 

».'ii  rrni.is,  Vice-president  Martin  read  a  paper 
ou  media  of  eiehange,  or  notes  upon  the  precious 
meult,  apeakiog  of  P  the  metals,  2°  coin,  3°  bank- 
notes, 4°  Instruments  of  credit  The  disiMission 
wa«  panlcIpAtcil  in  by  Mr.  Chadwick;  Mr.  Atkinson; 
Mr.  Sidney  Fisher,  M.P. ;  Mr.  Stephen  Hourne  of 
W-""""'-  Surrey;  Hon.  C.  W.  Fremanlle,  Master 
of  mint,    London;    and    Dr.    James   Ed* 

tiiuixi-  •.'.  l.vtiiduQ.     The  taller  spoke  of  small  bank- 


notes OS  a  most  serious  media  of  Infection,  the  germs 
of  cholera,  small-pox,  scarlet-fever,  etc.,  hfinj*  re- 
tained therein.  Coin  may  be  disinfected  by  heat. 
Th^ paper  and  the  discussion  included  such  topics 
as  Che  advantages  antl  disadvantages  of  coiu.  the 
supposed  gold  depreciaLion  since  ihe  opcnin;;  of 
Araericau  and  Auslralian  mines  the  dangers  from 
inconvertible  notes,  llie  improbability  of  changes  in 
the  Knglifih  sovereign,  tl»e  proper  metlio*!  of  meeting 
the  expense  of  converting  bullion  into  coiu,  the  bless- 
ings of  a  good  hanking-M'Htem,  with  allusions  to  those 
of  the  United  States,  Ru^isia,  and  other  nations. 
Dr.  Edmunds  regarded  the  value  of  gold  as  depend- 
ent on  80  many  variables,  that  its  actual  value  cannot 
he  ascertained.  Mr.  Atkinson  thought  gold  had  lost 
some  of  Us  purchasing  power,  and  Mr.  Martin  thought 
it  had  steadily  increaj>ed. 

Mr.  Michael  G,  Mulliall  of  London,  author  of  the 
Dictionary  of  statistics,  read  a  paper  upon  llio  debts 
of  nations.  The  debts  of  the  leading  nations  in 
1884  he  reported  in  millions  of  dollar^,  as  follows: 
France,  -l.OVo;  Great  Urltaiu,  .'i.7i^;  Kussia,  ;i,775; 
Austria,  2,5-10;  Italy,  2,H«>;  Gormany,  1,«70;  Spain. 
1,650;  United  Slates,  1,52-5;  SpaiiUh  America.  l>75; 
India,  S(H);  Turkey,  740;  Australia,  5.^0;  EuTpt,  .5ti:» : 
Portugal,  63.5;  Dolland,  420;  Belgium,  3lX);  Japan. 
•'^;  Canada,  ItX);  Roumania,  i:^;  South  Africa, 
115;  Norway  and  Sweden,  1(K);  Greece,  HO;  Denmark, 
(W;  Senia.  2(».  Grand  total.  ii27,l"»">,<XH),0<H).  From 
1843  to  1870,  the  annual  increase  averaged  ^lUt.OtHlJiOu; 
from  1870  ti»  lftS4,  *n5,000,iXtO.  The  increase,  bow- 
ever,  has  not  kept  pace  with  the  Increase  of  wealth. 
Of  existing  debts,  sixty  per  cent  stand  for  war  ex- 
penditunf,  and  forty  per  cent  for  improvements;  but 
of  debts  incurretl  since  1848,  fifty-five  per  cent  was 
for  peace,  and  forty-flve  jM?r  cent  for  war.  The  paper 
was  discussed  by  Mr.  Walford.  Dr.  Edmunds,  and 
Mr.  Atkinson.  The  contnicliug  of  war-debts  was 
severely  denounced;  and,  although  the  essayist  re- 
garded debt  as  a  convenient  investment,  as  no  injury 
to  the  working-classes,  and  as  not  to  be  feared,  the 
tiMn>r  uf  criticism  was  decidedly  adverse  to  these 
ideas.  Mr.  Atkinson  especially  criticised  the  bond- 
holder, if  not  also  a  producer,  as  a  burden  ui>on  jioci- 
cty.  To  ascertain  what  burden  a  iiatinnal  debt  is, 
we  should  consider,  not  popniatiou,  not  accumulated 
wealth  even,  but  the  tsnnuat  national  prniiurJ.  Hur- 
den  is  in  ratio  to  uet  savings.  A  people  which  cannot 
s.ive  any  thing  from  the  cin*reul  product  is  unbear- 
ably burdened  by  .i  public  debt.  How  many  laboring 
men  in  Europe,  h**  asked,  can  save  twelve  pounds 
per  year?  The  U.S.  debt,  he  said,  liad  be«n  redueed 
from  eighty-eight  dollars  jwr  capita  to  twenty-five 
dollars  per  capita.  lie  claimed  that  U  reached 
iii3,000,f»f)0,(XX)  at  llie  close  of  the  war.  although  the 
official  debt  statements  never  showed  so  much.  There 
were  outstanding  and  unaudited  liabilities  which 
made  the  difference.  Ucforc  these  had  been  adjusted, 
the  debt  hail  been  reduced  by  a  similar  amount.  He 
prophesied  that  the  progress  of  this  continent  would 
compel  Europe  in  disband  her  armies,  and  pay  off 
her  debts,  in  order  to  get  upon  a  competing  footing. 
A  paper  sent  by  Mr.  J.  McLennan,  upon  Canadian 
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finances^  was  disctisseil  by  Mr.  Stephen  Bourne,  Mr. 
Utile  of  Montrcnl,  Mr.  Atkinson,  Mr.  Thomafl  While, 
Hiul  utliei's.  Some  criticisms  of  Canadian  tariflf-laws 
and  the  sale  uf  public  land*  were  made  liy  English- 
men, and  replied  to  wiLU  spirit  by  Canadians.  The 
latter  usually  professed  to  be  free-traders,  but  de- 
fended the  tariff,  as  require*)  by  very  peculiar  circum- 
stances, such  as  its  proximity  to  the  United  Slatt's. 
The  American  theory  of  the  subdivision  of  public 
lands  uas  vxplaiiietl  by  Mr.  Atlcinson,  wlio  also  illus- 
trated public  9ubsldi/.ing  of  railroatl  schemeb  hy  the 
history  of  the  Hoosac  tunnel.  The  interest  on  this 
debt  would  alone  i>ay  for  trans|>orting  the  bread  of 
New  England  from  the  far  west  to  Boston. 

Major  P.  G.  Cralgle,  secretary  of  the  Central 
chamber  of  agriculture,  read  a  paper  on  agricultural 
production  with  special  reference  to  the  supply  of 
meat.  With  an  increase  in  the  population  of  Great; 
Britain  since  IrttJS  of  16%,  there  ha*  been  but  4%  in- 
crease of  cultivated  area,  11%  increase  in  cattle,  and 
24%  decrease  in  sheep.  Consequently  the  importation 
of  meat  has  grown  from  100,000  tons  in  18«W,  to  :il  6,000 
tons  in  ISTrt.  and  to4-»,000  tons  in  las^?.  The  total 
consumption  in  1868  he  placed  at  l.374,0<N>tous,  <>r  It.X) 
pounds  per  capita;  in  1S$.3,  at  1,774.000  tons,  or  112 
pounds  per  capita.  The  paper  was  discussed  by  Pro- 
fessor Williani  II.  Brewer  of  Yale  college,  Mr.  Atkin- 
son, and  others.  Mr.  Atkinson  said  he  had  tried  in 
vain  to  ascertain  the  consumption  of  meat  per  capita 
In  the  L'uiied  States.  A  year's  supply  of  meal  and 
flour  had  been  assumed  to  include  three  hundred 
pounds  of  the  former  and  one  barrel  of  the  latter. 
To  move  this  year's  supply  from  the  west,  its  place 
of  production,  to  Massachusetts,  costs  but  one  day*3 
labor,  $1.25.  He  also  spoke  of  the  negi-o  rations  — 
three  and  a  half  pounds  of  bacon  and  one  peck  of 
corn  meal  —  as  producing  a  given  amount  of  force 
At  the  smallest  cost  of  any  diet  anionic  any  people  of 
the  earth,  the  cost  being  but  seven  cents  per  day. 
The  reason  is  tliat  the  *  hog  and  hominy  '  are  pt^cul- 
larly  adapted  to  each  other  for  ready  and  perfect  di- 
gestion. 

Professor  John  Prince  Sheldon  and  Prof,  W, 
Fream,  of  the  Dowuton  college  of  agriculture  In 
Salisbury,  read  Interesting  papers  upon  British  and 
Canadiaix  agriculture,  as  did  Prof.  W.  Brown  npon 
Canadian  agriculture.  Papers  by  Gen.  M.  Laurie 
of  London,  John  Carnegie,  M.P.,  of  Peterborough. 
Onl.,  and  Sydney  Fisher,  M.P.,  had  been  prepared 
upon  the  agriculture  of  Nova  Scotia,  Ontario,  and 
Quebec  ;  hut  tliere  was  not  time  to  present  them, 
the  section  having  been  in  continuous  session  for  8ix 
hours.  Propositions  to  prevent  the  entrance  of  cattle- 
disease  from  the  U.  W.  were  repeatedly  nia<le  and  fa- 
vorably receiveij.  It  was  shown  tliat  the  acreage  In 
Great  Britain  ddvoted  to  wheat  and  corn  is  constant- 
ly decreasing,  an^I  that  to  grass  and  pasturage  increas- 
ing. Farra-renti  are  declining,  and  must  continue 
to  decline.  Railiway  charges  there  are  exorbitant. 
Wheat  can  be  bronight  across  the  ocean  cheaper  than 
from  some  counlites  by  rail.  Several  gentlemen  dis- 
cussed (he  papers.  Peter  Price,  an  English  land- 
Owner*  uttered  his\a5tonlshmont  at  what  he  had  scon 


here."  his  best  tenants  are  leaving  hTm,  and  be  naonnt 
rebuke  them.  Ilis  esUle  of  three  hnndneil  and  tlh} 
acres  is  going  into  piL^ture,  and  he  cannut  gel  en^'och 
out  of  it  to  pay  tjixes.  The  thrift  of  Canadian  agri- 
culturists and  the  embarmssroents  of  Givat  Britiln 
were  brought  out  in  the  most  striking  manner,  much 
to  the  satisfaction  of  Ciin.adians,  the  amazement  uf 
the  British,  and  the  amusement  of  Americans. 

On  Munday  a  paper  by  Mr.  Stephen  Bourne  trai 
read  upon  the  interdwpendence  of  the  several  poi- 
Uona  of  the  British  Empire.  .\fti'r  presenting  ••jxaa 
statistics,  Mr.  Bourne  entered  upon  an  exhortaitnn 
to  the  colonies  to  combine  with  the  mother  count;? 
in  refusing  to  buy  from  nations  which  enforce  pro- 
lertion.  *We  should,'  said  he,  'teach  the  nations 
that  we  have  a  world  of  our  own.'  H«  woaM  Dot 
answer  protection  with  protection,  but  with  ab»>lat« 
cessation  of  trade  with  those  who  are  not  •f»3^ 
traders.'  Sir  Uichard  Temple  suggrsted  that  Eng- 
land could  not,  so  far  as  now  known,  get  its  l*B8- 
staple  cotton  anywhere  hut  from  the  United  Statei;, 
a  high-tariff  nation.  Mr.  Chadwick  denounced  th« 
pro[K>sition,  and  »uid  the  author  d;4rc  not  make  il, 
were  the  section  In  session  in  the  British  f»l«k 
'Tills,*  he  said,  'would  starve  half  our  iwople  mxA 
half  our  cattle'  The  president  felt  called  ujhjh  to 
defend  freedom  of  itpfcch,  alUiough  not  agre^iing 
with  the  speaker.  Amid  much  excitetnonl  theCanv 
dlans  nished  to  the  defence  of  their  tariff,  and  openly 
declared  that  if  they  must  choose  between  such  tn 
alliance  with  Great  Britain  and  one  with  the  VnitftI 
States,  they  had  ranch  to  gain  and  little  to  lose  by 
choosing  the  latter.  Mr.  Atkinson  indicated  Ike 
satisfaction  which  the  Unlte<l  States  mt^ht  fe«l  at 
such  nil  arrangement.  It  would  keep  her  product! ft 
home,  glut  the  market,  make  labor  much  cheaper* 
and  BO  reduce  the  cost  of  manufactured  fabrics.  She 
would  then  be  able  to  compete  in  the  world's  m.'u-kctf, 
as  she  cannot  now  with  English  manufacturers!  Mr. 
Thomas  G.  Ualiburton  said  the  foreign  trade  of  Eng- 
land was  decreasing,  and  that  at  the  present  rate  of 
decrease  but  twenty  years  were  needed  to  terminate 
it:  hence  the  need  of  wise  dealings  with  the  colonics 
and  foreign  nations.  Mr.  Roswell  Fisher  of  M'^nlreal 
said  such  a  [mlicy  would  not  do  for  the  dominion. 
*We  Canadians  exist  here  on  the  sufferance  of  the 
United  States'  (loud  shouts  of  Xo,  XoIJ.  ShoaU 
England  retaliate  upon  the  United  States,  it  could 
cnish  Canada  with  a  prohibitory  tariff.  But  politi- 
cally and  socially  Canada  was  nearer  the  latter  than 
the  former.  No  number  of  occin  telegraphs  and 
swift  steamers  can  destroy  American  unity  [gr«at 
excitement].  Sir  Francis  Ilincks,  a  Canadian  iM:>li* 
lician  of  fifty  years'  experience,  being  loudly  callcJ 
for,  said,  '  Let  well  alone.'  Canmla  does  not  want 
representation  in  the  British  parliament  and  in  arm; 
tax -lists,  nor  is  she  Interested  in  her  .Majesty's  fureisn 
policy.  He  emphasized  American  frlendlinoss,  and 
the  necessity  of  meeting  the  tariff  of  the  Unilei 
States  wisely. 

Mr.  R.  W.  Cooke  Taylor,  luBpector  of  factories. 
Treston,  Eng.,  read  a  paper  on  factory  acts.  Tbcst 
are  for  the  protection  of  women  and  chlldreiL.    Ma 
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K  I  *>  riifclloU  ili«cu8setl  tli«  paper,  express- 

ir^  i.iCtlon  with  ibe  act.  .iml  saying  women 

Cl  >roof  themac)ve«.     Mr,  Kobert  C.  Adams 

ei  read  &  paper  on  tlie   pliosphate   iiidus- 

trf  ut  Cxii-ula-  In  \SSS  il  auiuuiited  lo  17,500  Ions. 
Fbovplialc  lauda  liave  sold  as  high  as  $1,250  penicre. 
Ut.  Busbet,  Mr.  Martin,  and  Sir  Richard  Temple  dl6- 
outf^l  tbif  |.^per.  A  valuable  paper  on  the  fisheries 
of  C^hibila,  by  Mr*  L.  Z.  Joncos,  was  read  by  Mr. 
T^onu*!  \\liite,  M.P.'  The  paper  was  diseussed  by 
M:  us  Walford  and  Mr.  C.  W.  Smiley  of  llic 

iimivsiou.    Several  forestry  papers  closed 

T     ■*.    -,.r  Brown   nf  Ontario,  un   lh« 

and   practical   arboriculture 

■•Ir.  J.  1'.  Unglie«,  on  the  necessity  of 
foi  vation;  Mr.  A.  T.  Dnimmond  of  Siont- 

t*-  islrUiutioti  of  Canudian  trees;  and  Mr. 

F  ,  uu  the  future  |)olicy  of  the  forest  man* 

»5tir.<rii  VI  the  Uniicd  States.  Mr.  Walford  re- 
BkArke<l  thAt  forevt  culture  in  England  pays  four  per 
ooLi  pffoOt.  ftnd  in  the  United  States  seven  i>er  cenU 
Vr.  CunUJiers  of  the  British  museum  also  niade  re- 
■Mkrfcs.  Tlje  antbropometrio  cunimittee  presented  a 
^ntoJ  r(*jH>rt.  Inchiiling  observations  on  eyesight 
bf  Mr.  C.  Itotu.Tts.  This  report  contained  \'alu»ble 
Cables.  On  Tuesday  Mr.  Cornelius  Walford  spoke 
ttpeo  Imiid  ami  wAierconimnnication.  Mr.  H.  Wiiigge 
ud  AlejcanUer  McDougall  presented  a  joint  paper 
njM.M  ri.,  .-itne  topic.  A  jiaper  by  Emilc  de  Lave- 
fc  ■  ml  laws,  MM  read  by  the  secretary.    Hiss 

Ka:—  ...■  .  Mrs.  Uurt,  and  Mrs,  Juyce  each  read 
a  pft|i«i  nn  female  emigralinn.  C.  Le  Neve  Foster 
IMil  «  p«{>«r  on  (he  relutive  dangers  of  coal  and 
tula)  minixig.  Maity  of  llie  papers  were  presented 
tiy  thv  aalliors  in  printed  form,  and  printed  abstracts 
of  Btany  others  were  circulated. 


PXOCEEDIXGS   OF   THE   SECTIOX  OF 
MECHANICAL  SCIENCE. 

TOJt  mechanical  science  section  of  the  British 
AADciatinn  appears  to  be  In  a  prosperous  condition, 
*i  :Atetl,  indeed,  in  the  opening  paragraph 

c»f  •■*  of  Its  president.  Sir  Frederick  Bram- 

9ri  '<•'.*  <|iie.  no  doubt,  to  the  fuct  tliat  ii8  scope 
k  Di  J-  L  ^.  .-Wr  than  tis  name  Implies.  The  president's 
«il4r«M  «a«  instructive  as  well  as  witty;  it  was  In  the 
fooD  ol  an  a|*ol<>gy  fur  the  practical  character  of  the 
iKtSun,  aod  exliibited  In  detail  the  interde[)endencc 
tetvffns  tt  and  tlie  others,  showing  il  to  be  comple- 
JuntMTf  lo  them;  but  the  distingulsheil  author  did 
not  Eafl  to  scatter  valuabk'  suggestions  througliout, 
and  to  Ifidicatr  som**  lines  of  past  and  future  prog- 
r«a».  Thr  uldress,  however,  contains  no  carefully 
a.-  mAty  of  ^engineering  progress  for  the 

pxi  41  to  the  present  time;  and  though  many 

faloaMc  papvra,  prepared  by  request,  summarize  prog- 
fW  bi  parttrnlar  direciiong,  the  genend  scientific 
FOidcr  I'  .       •  ttie  fiK*t.    The  various 

oitidii!.  ,      iig  action  of  the  govern- 

■  Tla>  p»p*r  will  to  patiUilMd  to  tlte  U.  9.  fisb-comialMJon 


nieut  toward  engineering  enterprises,  such  as  electric 
lightning,  the  telephone,  the  Channel  tunnel,  brought 
out  the  strong  feeling  of  the  English  members,  that 
tlie  government  should  confine  itself  to  governing. 
The  courtesy  shown  the  president  in  tlie  delivery  and 
acceptance  of  his  address  was  a  pleas.int  featua*:  the 
presidents  of  the  association  and  of  the  physical  sec- 
lion,  as  well  as  the  sectional  vice-presidents  and  secre- 
laries,  were  upon  the  platform,  and  the  former  moved 
a  vote  of  thanks.  In  doing  so  Lord  Rayleigh  com- 
mented upon  the  Channel  tunnel  and  otlier  govern- 
ment interference ;  and  wa*  followed  by  Vicr-preaident 
Thurston,  who  secoiidptl  the  motion,  expressing  the 
American  sympalliy  with  the  obituary  notice  of  Wil- 
liam Siemens,  and  cordially  inviting  the  members  to 
take  i«irt  in  Section  D  at  Philadelphia. 

The  multiplication  of  section  officers  is  (o  be  noted; 
there  being  no  less  than  eight  vice-presidents,  four 
secretaries,  and  a  large  sectional  committee,  among 
whom  appear  the  following  gentlemen  from  the 
United  Slates;  Messrs.  Coon,  Knierj-,  Hoadley, 
Leavitl,  and  Woodbury,  and  Professors  Barker,  Bell, 
Bogers,  and  Webb. 

Many  of  the  papers  read  were  'progress  papers/ 
conlaining  masses  of  detail  of  little  interest  to  the 
general  reader.  The  importance  and  extent  of  some 
of  them  render  it  a  nmtterof  regret  lliat  t bey  were 
not  generally  in  print,  and  thai  they  were  presented 
In  so  hurried  a  manner.  In  many  cases,  an  abstract 
setting  forth  tlie  main  features  of  the  paper,  and 
comparing  and  empbasixing  (he  main  facts,  with 
illustrations  and  graphical  representations  of  results, 
wonltl  be  far  more  effective  when  time  is  limited; 
and  though  such  abstracts  involve  labor,  they  are  of 
great  permanent  value  to  the  paper. 

The  papers  were  classified  as  follows:  First  session, 
civil  engineering;  second,  mechanical  engineering; 
third,  electrical  papers;  fourth,  miscellaneous.  Some 
of  iheui  were  prepared  by  request  to  describe  Ameri- 
can practice,  and  some  attempt  was  made  to  have 
comparative  English  papers. 

Mr.  B.  Baker  tiescribed  the  Forth  Bridge.  Tlie  ex- 
pected cost  of  this  enormous  structure  is  £1,000,000. 
Excluding  the  half-mile  of  approach  viaducts,  tlie 
bridge  will  be  over  a  mile  long,  consisting  of  three 
cantilevers,  each  over  1,600  feet  long,  and  two  con- 
necting Irusaes  of  3.50  feet  each.  Cantilevers  sljuid 
on  the  two  (Queensferry  and  Fife)  b.inks.  and  one 
rests  on  the  only  island  (Incligarxie)  midway;  lliey 
are  to  be  !M0  feet  high  by  i::lO  wide  at  their  centres, 
tapering  to  40  feet  by  35  at  their  ends,  where  they 
snst.iJn  the  ends  of  the  connecting  inisAes.  The 
material  is  sleet,  to  be  ptit  together  (after  the  English 
fashion)  by  riveting  as  each  plate  is  placed  in  posi- 
tion. Work  is  now  being  ilone  on  the  pier»,  and 
some  steel  is  really  for  the  superstructure;  nearly 
60.000  tons  will  be  required.  The  bridge  leaves  two 
arched  water-ways  of  1.700  feet,  with  150  feet  clear 
central  height  at  high  water,  and  a  half  ar(;h  at  each 
side.  It  was  commenced  about  twenty  mbni'hs  ago, 
and  no  difhculties  are  anticipated.  Fotu-teen  ve«els, 
seventy-two  steam  and  other  cranes,  a^tid  twenty- 
eight  steam-engines,  witli  numerous  special  machine^. 
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aw  u.M«(l  ill  il.9  coiislruction.  Each  of  llie  three  m»m 
piors  concista  of  four  masonry  coluinns,  70  feel  in 
diameter,  upott  rock  or  liard  clay  bottom^  centred  at 
lUe  corners  of  a  reclaiiyle  270'  x  I^O*.  The  deepest 
fovindatioii  will  be  70'  below  low  water,  wliicU  makes 
it  110'  high,  allowing  20'  for  the  tide,  and  SC  more 
abovi}  iiigh  wuter.  Add  to  this  aiO',  and  we  have 
450^  total  lieiLtht.  There  need  only  be  added  a  cen- 
tral obsiTvintr-towcr  or  flagstaff  to  make  it  the  high- 
est structure  in  the  world.  Attention  is  called  to  the 
difference  between  English  ami  other  contractors: 
the  former  are  *'  not  much  accustomed  to  pneumatic 
appliutict-'s,  olher  than  an  ordinary  diving-dress,  and 
rarely  resort  to  them."  Xo  use  has  heon  m.ide  of 
pneumatic  apparatus  already  provided,  but  for  the 
decpeU  piers  compressed  airwill  ilouhtlo^a  have  to  bo 
used.  The  compression  member*  of  the  hridgi.'  are 
lube-*  fonned  of  bent  steel  plates  riveted  tugetlier. 
Compression  jotuis  are  pLined  to  fit,  and  forced 
together  before  riveting:  and  holes  for  rivet-a  are 
drilled,  not  punched.  The  tension  members  are  bos- 
girders  rivt^teil  up.  A  large  number  of  experimenls 
have  been  mudo  to  settle  doubtful  points,  notably  as 
to  wind  pressure,  regai-dlng  which  reliable  data  were 
wanting:  in  so  lai^e  a  biidge,  llie  weight  of  trains  is 
uf  little  importance  a<)  eomparod  with  that  of  the 
structure  atid  the  pressure  of  the  wind.  As  it  must 
be  a  problem  of  some  difficulty,  to  join  the  members 
of  such  a  structure  In  a  sub!«tantlal  and  artistic  man- 
ner, it  is  to  be  regretted  that  the  detail*)  of  the  jidnts 
were  not  shown,  and  that  no  judgment  can  be 
formed  of  their  merits.  Altogether,  though  the  pro- 
portions of  the  structure  may  not  be  pleasing,  they 
carmot  fail  to  be  imposing;  and  the  truss  principle 
will  hereby,  as  regards  )n)sslble  span,  be  placed  for 
the  first  time  abreast  of  iJie  suspension  cable. 

The  discussion  participated  in  by  Messrs.  Ilanoft- 
ford,  Leavltt,  Kmery,  and  Webb,  brought  out  the 
relative  costs  per  foot  — £2(iO,  £ItW),  and  £15 — for 
this,  the  Victoria,  and  the  International  bridges;  the 
latter  two  having  only  a  single  track.  Steel  was 
slated  to  be  cheaper  than  Iron:  and  many  'lucstions 
were  a^^ked  as  m  the  consLltution,  pro|>erties.  etc.,  of 
the  steel  used,  to  which  there  was  no  lime  for  suit- 
able reply. 

A  paper  on  the  Severn  Tunnel  Hallway,  by  J.  C 
HawksliHW,  naturally  followed.  This  tunnel,  corn- 
meneerl  in  187:^,  and  nearly  completed,  is  four  and 
one-third  miles  long,  and  will  save  over  two  miles  of 
ferriage.  It  is  a  twenty-five-feet  hole,  lined  with  vit- 
rified bricks  made  from  the  excavated  material,  and 
laid  In  Tortland  cement.  It  passes  principally  through 
marl  and  coal,  full  of  fi««surcs.  At  the  lowest  point 
its  roof  is  forty-five  feet  below  the  river-holtom,  over 
which  flows  till*  water  sixty  feel  plu«  a  tide  of  thirty- 
six  fe«t»  To  reach  thii*  depth  we  have  slopes  of  orer 
one  jwrune hundred.  Much  trouble  has  been  caused 
by  water.  In  one  instance  the  wells  for  miles  round 
were  dried,  and  a  river  nearly  disappeared;  at  another, 
a  sixtccn-'oot  hole  broke  through  the  river-bottom; 
iu  fart,  there  h:is  lM>en  a  siiccessiim  of  floodings  and 
eavinga-in,  und  the  work  i:*  a  monument  of  pemever- 
ance.     Pum^is  have  Iwen  adde<I  until  there  are  now 


eighteen,  with  a  cap;4city  of  forty-six  i 
fwr  minut«.  There  have  also  been  n  i 
of  the  original  plan.  When  Sir  John  Uawkshi 
appointed  engineer  in  1870,  he  lowered  the  whi 
nel  fifteen  feet,  necessilallng  a  new  driftway, 
driftways  were  commenced  from  several  shafli] 
there  are  now  twelve  shafts  about  fifteen  feet 
eier  and  from  seventy  to  two  hundred  and  tvcnt 
fcvt  deep.  Electric  lights  are  now  used,  and  e« 
pressed  air  has  been  employed  for  drilling:  and  trail 
latlon,  tliongl)  now  air  is  forced  tlirough  the 
distance  by  an  eighlcen-feet-diamcter  fan.  Thr 
of  the  work  is  not  known,  and  it  is  difRcuIt  to  bAlli 
that  much  time  and  money  might  not  hare  bef^m 
by  employing,  from  the  start,  a  i>rop<;rly  planned] 
matic  process;  indeed,  the  extra  fifteen  feet 
the  tunnel  below  the  river-bed  would  wem  to  hf-\ 
perm.^rient  disadvantage  which  miglit  thu?  have 
avoided. 

Three  railway  papers  followed.  The  firrt,  by 
K.  Mulr,  on  single-track  railways,  was  a  condt 
statement  of  the  consLrnctiou  and  melho«l  of  op 
iug  :i  railway  in  .\merica,  where  but  a  «ingl«  U 
can  be  afforded.  General  plans  of  stations  and 
ings  were  given,  and  an  infinite  nunil>er  of  ilM 
alluded  to  as  necessary  to  safely,  comfort,  and 
omy.  The  numbering  of  ihe  hours  from  one  lotwi 
ty-fonr  was  aflvocated.  Much  was  K.iid  upon  mi 
of  signalling,  and  an  improved  signnl-lamp  6ei 
It  was  claimed  that  wliile  and  red  signals 
ficient,  it  being  safer  to  exclude  green.  Irt  th 
cnssion  It  appeared  that  an  eccmomy  is  effected 
strengthening  cars  so  that  they  can  l»e  loaded  fi 
fonnerly  grain  was  carried  two  and  a  half  feet  di 
now  four  is  customary.  The  Anierioau  method 
making  up  a  time-card  was  explained,  wherv  the! 
are  represented  by  ihreads  stretched  ^iver  a 
ruled  one  way  for  time,  and  (he  olher  way  Ua 
tance.  Mr.  Preece  spoke  of  the  safety  on  radwsj 
the  safest  place  in  England  Is  suppo^cni  to  besAf 
class  carriage  between  London  and  E<liuburgli« 
president  advocated  running  tmins  by  telegram 
a  central  station,  there  being  absolute  safety  »^ 
one  train  on  the  track  al  a  time.  This  cau»rd  reff 
ence  m  be  made  to  n  Paris  tneldAut,  wlierr  an 
usnivlly  long  train,  going  rouuil  a  loop,  ran  int"*  W| 

own  tail.     SirJame-s  Douglass  spoke  of  th"  -^ •" 

of  .American  head-lights  *nd  advocated  a  : 

signal-lamp  to  save  time;  to  which  was  r>^,  :. 

the  American  train-ntan  wa«  riuick,  and  a  wl^sl* 
two  of  his  lani[t  was  enough. 

Mr.  J.  H.  Wilson's  paiwr  on  American  perm»o<flti 
way  referred  mor**  to  the  con«lriirtion  of  the  Ilit«r 
forming  therefore  a  complement  to  the  laot  Tb# 
qualities  of  a  perfect  track  are  ccK>d  surfac  snd 
drainage,  and  straight  or  truly  curved  track,  of  «c* 
curute  width,  well  fastened  and  with  tight  JoltiK  i 
American  rails  rest  with  brond  (langes  on  wiuid«<  i 
ties;  while  English  rails  are  reversible,  and  rwi  la 
iron  chairs,  so  that  ties  can  be  placed  (ar  ip^ 
Wooden  tlcji,  bein^  plenty  here,  should  be  laid  onlf 
two  feet  apart.  Engine*  weigh  from  forty  to  o^tf, 
sixty  urns.     Detailed  specitlcalions  for  rails.  etC>>^*^ 
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lo  Ihm  beat  praotlcc,  are  gfveii:  ninety  per 
tiM  nito  muKi  be  iliiriy  feei  lon^',  &n(]  a  losl 
Nm*t  b«  fiinii8b(Hl  from  cRch  charge  of  steel, 
fpecifications.  and  IUl'  ruliu  by  which  mils  are 
iHBporarlly  or  [lermaiiMiUy  rcjecti^il,  arc  f'lahnrate 
and  «iAct.  Afiil  mum  resuU.  in  a  uniformity  of  quality 
MtAcoflDpo^ilioD  leaving  little  lo  be  desired.  Intraclc- 
lAyittS*  the  rails  must  meet  within  V.,  ii>cb  in  Aum- 
Der,  anil  -:\  inch  In  winter.  Considerable  space  is 
^vnre<l  lo  tiej,  ballast,  switches,  frogs,  croasings; 
d  n    is   called   to   the   importance  of  the 

.  WMllnghuuse   air-brake,    interlocking 


IV    Ilkl'J)  t.(lT<, 


T% 
U 

a  grvat  dirtance. 
^fi^.  ^-cj 

r 

ffyatentr' 

of  tbn-t    

run  at  th« 


t  KmitVs  papier  on  tlie  Canadian  Pacific 
'  *■  rhe  construction  of  the  same,  and 
■  uitage«.  Uritish  Columbia  joined 
•  iMMi  in  1871  nn  a  pledge  that  such  a 
id  hv  oompleiod  by  ISSl,  afierwanl  ex- 
■vfh  hiimltTi!  niib.'s  of  it  to  W  built 
it.  The  working  season  is  about 
..Mi  ^11  supplies  and  men  must  be  brought 
Three  st^ps.  of  about  four  hundred 
"''^mainlnL:,  will  Ik*  onnipleted  by  next 
nilhv.iy  lias  Iwen  built  so  quii-kly: 
riipletcd  at  once,  tind  in  the  moiit 
r;  the  longest  delay  h. is  been  one 
i.iitiitg  ft>r  material.  Th^  roa^l  ha« 
rale  cif  thn-e  or  four  miles  per  day, 
Ihc  maximum  day's  work  being  six  miles  and  tbree- 
dgliClt*.  Dlflcnrni  modes  of  ejccavating  were  com- 
^•rrd;  nln«*  thousand  Chinese  work  on  the  Pacific 
fmi;  ixali&nt  and  Swedea  excavate  twenly^Hve  cubic 
yani«  ix-r  niiin  per  day,  with  shovels,  etc.;  Ameri- 
<u  rn|ier8,  move  sixty  to  a  hundrer]  yards; 

kCi-  ^it:   to  ten  liorte  grading  has  been  tried. 

Tht  precaution  lia^  l>een  taken  of  raising  the  em- 
Awkmcni  to  the  ^now-lcrel.  Telegraphic  service  is 
nlAMkl^etl  at  the  same  time,  which  rciiuires  an  ad- 
dltfMiai  oi»rp«  of  a  hundn^d  and  fifty  men.  Coal-beds 
Ktiat  ai  both  endu  uf  the  line.  Crossing  the  Ilocky 
MotinlaWi^  re(|ulres  some  gnide^  of  u  hundred  and 
feJx  'the  mile;  but  the  pass  is  three  thousand 

U-  iii  tliose  farihei  Aiuitli,  ;inil  the  rest  of  the 

fiacbs*  '■■».     A  dogrre  of  longitude  on  this 

Him-  It  p  < .  '  !>hortcr  than  on  the  Union  PjiciHc, 

m  thM  ihm  ruuLc  frt»m  KuirUnd  to  Jupan  can  be 
lfanrf<^r<t  9  th(Hi»(ind  milfs,  Ref«>rence  wu*  ninde  to 
II.  !    railway  from  the  Pacific  to  Hudson's 

E»  "mM  be  eighteen  huiidrt.Ml  miles  shorter, 

Wu.  -  good  unly  four  months  vearly.  —  a 

fr-  ■  •"  Willi  the  (.'aiiiiiltan  Pju*UIc>  unless 

It  mtvk^  *  i»t=w  iiulU'i  Irt  Nova  ScoUa,  This  paper 
v91  a{»f«*ar  in  ihM  irunsariions  in  ejlenw,  and  will  be 
«f  $P^'  in  England.      Mr.   Uannaford   re- 

b«Hb»1       .  .X  and  Lhree-elghths  milos  per  day 

Aitlibed  n-Oil  Hould,  however,  be  n'coived  with  an 
Umwl«to<f  «mile. 

Oa  Frtdayr  eight  papeni  were  read  on  Mechanical 
iSglaMrlii^,   and    with    true  courtesy   the   visiting 
Vn>«H«kft  engineers  were  placed  at  the  liead  >>f  the 
•;:  in  iftftxk^cl  eonirasr.  however,  wait  the  want  of 
tMl  di»ptef*^  1"  ''  "'*  *-'f  ^''-  Uoadley's  val- 

aaMa  fiaprr  on  nrering  pmcllce  in   the 


I'nited  States,  which  wa*  limited  to  so  short  a  time 
as  to  amount  io  ii  virtual  non-prescniuiioD.  It  is 
now  in  book  form,  and  an  abstract  of  the  same  may 
be  expected  at  the  Philadelphia  meeting  of  the 
.\mi>rioan  assiHMAtion. 

Professor  Thurston's  paper  on  the  Iheory  of  Iho 
steam-engine  was  a  historical  sketch,  tracing  from 
the  earliest  period  to  the  present  the  progress  of  the 
mechanical  theory  of  heat,  and  the  science  of  Ihermo- 
d>'namic9  and  it-a  applications,  and  the  completion  of 
the  theory  by  the  addition  of  a  theory'  of  avoidable 
losses.  The  labors  of  Hankiae  and  of  Clausius  were 
considered  as  to  tlieir  influence  on  the  iheory  of  the 
subject.  It  was  |H)nited  out  thatCarnot  establifthed  a 
number  of  fundamental  principles,  and  first  pr<Klticed 
a  consistent  tlieory  of  heut-eng{ne.«,  which  was  fur- 
ther perfected  by  Rankine  and  Clausius.  The  lim- 
italions  In  applying  the  thermo-dynamic  theory  were 
rlescriljed,  and  shown  to  have  been  familiar  to  AVatI 
and  to  Smeuton,  and  to  have  lieen  cx])erinicnt»lly 
examined  i>y  Tredgoid,  Clark,  I.therwood,  and  Uirn, 
and  studied  by  Cotteiill.  It  was  concluded  that  the 
history  may  be  dlvlde^l,  as  by  Hirn,  into  three  perl- 
oris:  1.  Crude  iheory  and  incomplete  exiM^rimenC; 
2.  Perffcted  thermo-dynumics  and  systematic  ex- 
periment*, a.  Complete  theory  and  exact  experiment 
directe<|  toward  the  determination  of  wastes.  Pro- 
fessitr  Thurston  calls  the  last  two  periods  tinkle  of  the 
theory  of  the  ideal  and  of  the  real  steamKMtgine,  and 
believes  that  a  working  theory  of  heal-engines  will 
soon  be  completely  constructed.  The  complete  pa- 
per will  soon  be  published.  In  the  discussion  It  wa^ 
agreed  on  all  sides,  that  the  thing  needed  to  still 
further  accord  theory  and  practice  is  an  experimental 
engine  specially  adapted  to  scientific  investigation; 
and  it  Is  to  be  hoped  that  some  of  our  American 
schools  will  take  hold  of  the  matter  before  it  is  done 
elsewhere.  Experiments  were  also  referred  to,  where 
a  copious  supply  of  oil  liad  reduced  cylinder  conden- 
sation in  a  marked  degree. 

Mr.  E.  D.  Leavitt,  jun.,  read  a  paper  on  pumping- 
machinery  in  .Vmerica,  largely  statistical  In  its  nature, 
in  which  lie  briefly  sketched  the  must  salient  features 
in  the  developnii^nl  of  the  pumptng-engine  in  the 
United  Statet  as  applied  to  water-supply  for  cities 
:iud  for  mining  pur(H>Sfs,  {giving  particulars  of  the 
pumping-plant  in  all  the  principal  water-works  in 
North  America,  lie  called  Htlenlion  to  the  important 
work  done  in  the  developnieiiL  of  puntping-machlne- 
ry  by  the  various  hydraulic  engineers  of  this  coun- 
try. Attention  wad  calltnl  to  those  recent  improve- 
ments Ui  pumping-plant  which  have  brought  about 
the  prt'cenl  great  ec<mouiy  in  certain  place?,  most 
niitably  tho-ov  de^ig^ed  by  Mr.  George  II.  Corliss, 
and  others  by  himself.  Pn>minent  among  these  im- 
provements have  been  compounding,  higher  steam 
pressures,  and  greater  ratios  of  t^xpansion.  In  ron- 
clusioo,  he  drew  attention  to  considerations  from  an 
economic  i>tuudpoliit,  which  decide  whether  to  use 
a  cheap  plant  ^%ith  no  great  economy  of  fuel,  or  .-in 
expensive  one  from  which  great  economy  may  be 
cxpecte«I;  the  deciding  point  being,  rvhether  the  ex- 
tra cost  of  fuel  for  tlie  cheaper  plant  will  exceed  iho 
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interest  on  the  extra  money  inveflted  in  the  more 

expensive  one, 

Mr.  J.  D.  Barnell's  paper,  on  the  anlhracite- 
burning  locomotive  of  Amorlca,  showed  tliat  the 
cleanliness  of  this  fao]  was  forcing  it  into  use,  Dot- 
Ttithstunding  that  ll  requires  a  much  larger  grate- 
surface,  and  has  an  evaponitlug  efficiency  hut 
three-quarters  that  of  bituminous  coal  at  market 
prices:  however,  where  the  railroad-companies  own 
the  mines,  the  market  price  Is  no  basis  fur  comparison. 
The  anthracite  is  also  heavier  to  carry,  and  burns  tlie 
flrc-boxes  out  twenty  to  forty  \}er  cent  sooner. 

Messrs.  A.  McDonnell  and  J.  A.  F.  Aspinwall,  and 
W.  Stroudley  contributed  representative  papers  on 
English  Incomotives.  The  welj;hls  of  locomotives 
were  ffiven  as  from  twpiity-elght  lo  thirty-nine  tons, — 
much  ies«(  than  our  oAvn,  but  capable  of  great  speed, 
which,  however,  is  now  equalled  or  excelled  here. 
Improvements  are  rapidly  forcing  their  way  into 
English  engines,  which  are  now  built  in  a  limited 
number  of  cl.issc-s,  with  interchangeable  parts. 
Special  tnols  are  not  used,  however,  to  any  extent  in 
their  construcliuii,  and  but  lilile  attention  it  paid  to 
elegance,  or  to  the  comfort  of  the  engineer.  Inside 
cylinders  aru  mostly  usml;  and  on  one  roud  the  driv- 
ing-wheels are  In  front,  un  the  ^uppwsitiou  that  ihey 
keep  the  track  l>elter. 

Mr.  D.  Joy  furnished  a  paper  on  his  reversing  nud 
expansion  valve  gear.  This  is  an  arrangement  of 
levers,  etc.,  by  which  the  valve  motion  Is  obtained 
from  the  connecting-rod  instead  of  from  the  shaft. 
It  is  advantageously  used  on  many  locomotives,  and 
h.'M  been  applied  also  to  marine  engines.  It  makes 
the  connections  much  shorter  and  lighter,  and  avoids 
the  double  eccentric.  Many  other  advantages  are 
also  shown. 

Mr.  J.  H.  Bartlett's  paper  on  heating  buildings  by 
steam  from  a  central  source  is  a  most  valuable  resumi 
of  the  subject  in  pamphlet  form,  it  shows,  tliat, 
prior  tu  1S70,  large  buIhUngi<  and  even  blocks  had 
been  heated  by  sLeam  fruui  u  central  source;  and  in 
many  coses  steam  had  been  successfully  piped  long 
distances.  Mr.  Holly  then  suggested  the  present 
district  plan ;  and  experiments  were  made  which  have 
led  lo  a  remarkable  development  of  the  system,  wlilch 
■were  described  in  detail.  Drawings  wen;  given  of 
Holly's  reducing- valve  and  regulator,  and  of  his 
steam-meter;  also  a  plan  of  the  large  district  In  op- 
eration in  New  York  city.  Estimates  for  a  district 
of  four  hundred  (also  a  thousand)  dwellings,  and  two 
miles  of  main,  during  two  hundred  and  fnriy  days, 
were  given;  and  the  relative  cost  given  of  the  in- 
dividual-furnace, imlividual-bte.-im,  and  district  sys- 
(£mg^  —  the  latter  with  four  liundred,  also  a  thousand 
consumers,  —was  ^n.-j.  *l»7,  $'14,  ^>8.  The  econo- 
my of  elevating  the  burning  of  coal  into  a  distinct 
business  must  be  evident  to  all;  and  there  Is  no  bet- 
ter distributer  of  heal  than  steam.  To  form  an  idea 
of  the  magnitude  of  the  New  Tork  company's  opera- 
lions,  their  platit  should  be  inspected. 

On  Monday,  papers  were  read  by  Mr.  W.  Smith,  on 
the  light-house  system  of  Canada:  and  by  Sir  J. 
Douglass,  on  improvements  in  coast -signals.    These 


were  remarkably  well  illustrated  by  nearly  one  iboa- 
sand  square  feet  of  colored  drawings,  i-ftve 
walls,  and  referring  mainly  to  the  new  Edd; 
light-house.  Among  the^e  were  Winstanley's 
a7'>3,  waalied  away),  Rudyerd's  (1706-1755,  bamMl. 
Sme.iton's  {1755-  1882,  removed  to  another  *ifrl.  -  all 
of  about  the  same  height;  and  the  new  !_ 
nearly  twice  the  height  (one  hundred  »> 
three  feet  to  lantern).  Another  drawing  r*pfi^ 
Smeaton's  drawing  of  his  lighl-htmir  with  it  wit 
rising  fifty  feet  above  it,  and  added  :^ri 
wave  which  broke  over  the  lantern  n. 
which  the  moon  was  seen.  Canada  hiis  neari*  t 
thous.ind  miles  of  coast,  wiili  about  flv»>  h'lnt! 
light-stiitlons:  und  Mr.  Smith  reft^rrp' 
placed  below  Quebec,  with  reservoirs  •  . 
maintaining  a  light  for  ninety  honrs,  ile  rcn 
also,  that  Canada  was  doing  hor  be-M  tooompei 
>few  York  for  the  carrying  trade  of  the  west,  by 
proving  her  light-house  system.  Experimfnt*  an* 
Ing  made  by  the  Bntish  government  on  co  <■ 
some  results  of  which  were  given.  The  l1 
was  found  lo  have  almost  no  fog-penetrating  i'"\i 
so  that  only  by  an  immense  multiplication  of  camlk 
power  was  it  made  equal  to  gas  or  oil  In  the  ront 
weather.  Its  cheapness  showed  forcibly,  howfrer. 
In  a  statement  that  22,000  limes  the  light  couU]  out 
be  had  for  the  cost  of  the  candles  of  Wlnslatilfy'l 
house.  A  heavy  wave  was insianced  a?  earning iwtj 
a  Ihree-hundred-pound  bell,  a  hundred  and  ten  fcrt' 
above  high  water.  There  woulrl  seem,  howev<f,  tn 
be  no  reason  why.  with  a  properly  shaped  rijck  to 
deflect  it  upward,  a  wave  might  not  rise  to  un  iraxnet»* 
lielght.  A  new  «y^tem  of  light*  and  fog-«lgnals  tm. 
explained  by  Sir  James  Dougliiss.  in  which  siga&)i 
are  repealed  every  thirty  seconds  (instead  of  lhr«<  to 
four  minutes) ;  this  is  more  consistent  with  Uie  prr»- 
ent  s|«ed  of  vessels,  —  though,  a*  Sir  William  Thom- 
son insisted,  much  too  long  a  time:  a  signal  shntiU 
be  capable  of  almost  instant  recognition.  OnlyfwJ 
and  while  lights  are  used  in  these  *  flashing*  sLgnaK 
niul  red  but  sparingly;  the  signals  themselm  oc- 
cupying about  ten  seconds,  and  being,  in  fact,  tlic 
Morse  alphabet  with  long  and  sliort  tlashea.  Tbt 
French  and  English  governments  are  lioing  »w»y 
with  stationary  and  revolving  lights,  and  Introdorlof 
flashing  ones.  Fog-horns  with  reeds  do  not  stay  to 
or<ler:  and  a  steam  siren  is  to  be  ummI,  high  and  luff 
notes  being  proposed  Instead  of  long  and  short  bloiK 

Mr.  W.  II.  Preece  read  three  electrical  papers,— 
The  *watt'  and  the  horse-power;  s.M-..r:ilAiv  bit- 
teries;  Domestic  electric  lighting.     -  (At- 

terles  are  now  an  accomplished  com  :  .  . ! :!  to 
England,  the  old  Faure  accumulator  l>eing  as  gooA 
a  form  as  any.  Domestic  electric  lighting  can  now 
almost  compete  with  gas,  which  costs  in  Londrni 
three  shillings  per  thousand. 

Attention  was  called  to  the  fact  that  there  is  no  is* 
candescent  lighting  in  Canada;  and  .Sir  W.  Tb»ro> 
son  called  attention  to  the  water-power  nmnfcng  W 
waste  in  the  Lachlne  rapids.  A  photographic  gallery 
in  Kegcnt  Street,  London,  wa-^  rcferreil  to,  wharv  \ht 
electric  light  Is  used  for  the  negative  and  for  print- 
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la-  ure;  being  dcUrcred    the  sftme  night. 

Tl.  is  run  by  a  g^is-cnginc;  and  It  wasaUteti 

lit  -.iild  Im>  liiiis  bad  from  gas,  than  by 

K  V.    SixiOirn  feet  of  gaa  por  hour  will 

Or.  \V.  A<  Traill  had  a  paper  on  the  Portrush  and 
QUnt**  Catweway  electric  tramway;  and  Mr.  II. 
StnllK,  one  on  electric  tramways.  The  former  was 
accompanied  by  a  working  model.  A  review  of  pre- 
viously oiustrucCed  roads  was  gi%'on,  and  the  points 
a€  difivreuoe  emphasised;  and  the  commercial  Bitc- 
tmm  id  the  road  wa*r  announced.  Owing  to  the 
lotvtRVt  created  by  tbis  paper,  and  the  first  two,  Pro- 
feMor  Thompson's  paper  on  dynamo-electric  mo- 
^iiiM«  WM  left  over. 

Xr.  C.  J.  H.  Woodbury  described  the  'auiouiHitc 
<pr*r,L!.-r'  ^THcm  In  an  American  mill,  and  referred 
k>  rnlDg  construction  of  llie  latter,  where 

he-  ,.  -: --.  wid(!ly  separated,  support  a  ihree-iuch 
plAnklag,  on  whirb  is  laid  the  tlooring  of  bant  wood. 
A  large  number  of  sprinklers  have  been  critically 
eiMnpan>d  in  tbe  interest  of  the  insurance  companies: 
aad  til.'  ri-.-ult  of  ihi.'i  work  showed  a  record  favorable 
to  of  the   apparatus,  as  it  had  operated 

In  i.>'d  anil  foity-one  mill  fire*,  witbout  any 

|BMBa«>e  of  Uital  failure  except  In  two  instance'*. 
vberv  lh«  water  snjiply  bad  be«n  shut  off  from  the 
•ystcm.  Thv  sprinklers  wt^rv  tested  for  .tensitiveness 
bf  expofrlris  them  to  a  jet  of  steam  instead  of  a  fire, 
the  f<»ruier  is  mure  regular  in  its  action.    The 


resistance  of  the  soldered  joints  to  shearing -stress  was 

exceedingly  variable,  ranging  from  twenty-five  hun- 
dred to  seven  thousand  pimuds  prr  square  Inch. 

The  first  attempts  to  niaki*  sprinkler;*  were  devoted 
to  endeavors  to  construct  an  arrangement  for  rigidly 
holding  a  valve  to  a  seat;  and,.-ifter  tliese  had  proven 
failures,  the  melbod  of  soldering  a  cap  over  the 
sprinkler  wa-*  next  introduced.  Later,  Mr.  F.  Grin- 
neil  solved  the  problem,  by  placing  the  valve  in  tl»e 
centre  of  a  flexible  diaphragm:  and  tbe  arrangement 
of  the  parts  wa^  such  thai  the  water-[iiv8sure  kept 
the  valve  shut  luitll  the  soldered  joint  leaked,  and 
then  this  same  pressure  forced  the  sprinkler  o|>en. 

Professor  Osborne  Reynolds  discussed  tlie  '  friction 
of  journals.'  The  report  of  a  committee  on  lubrica- 
tion was  referred  to,  and  various  methods  of  lubrica- 
tion discussed.  The  method  giving  the  heel  results 
is  to  let  part  of  the  shaft  run  in  a  bath  of  oil.  which 
is  then  sucked  in  by  the  action  of  the  shaft.  With 
oil  fed  by  a  siphon  or  a  plain  hole,  ilie  friction  is 
seven  or  eight  times  greater;  and,  in  one  experiment, 
the  oil  was  forced  out  of  the  liole  with  over  two  hun- 
dred pounds  pressure  on  a  square  inch.  Professor 
Thurston  was  cnlled  upon,  and  gave  his  experience 
with  Iubricant«i,  confirming  the  Rtatement.4  of  the 
paper,  and  referring  to  a  case  in  which  he  had  tised 
a  pump  to  force  oil  to  the  jounials.  Evidently,  if  so 
much  friction  can  be  saved  hy  copious  and  regular 
oiling,  it  might  pay  to  supply  journals  systematically 
with  oil  under  pressure. 
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Vr     ^-"-.rxos     OF    THE    SECnOX    OF 
MATICS    AND  ASTROiVOyfY. 

Tffx  first  pA]>er  read  in  Ibis  section  was  by  Prof, 
t  *      i'/-:fff!ir,  •    iipon  tiie  colors  of  the  stars.     The 
a-  •ometrlc  measuremettt  of  diffrrenl 

fa..-.- ,  .   .....     ,  j.'ini  w.os  first  pnifit«»d  out,  and  the 

aothor  tfaen  devcribed  a  v^'ry  ingenittus  method  of 
»f«iiiinll4hitnf  this.  In  the  telescope  tul>e,  a  tittle 
h>  tocal  plane.  Is  a  direct  vision  prism,  so 

«!  _  *    e  a  *p*»ctrum  extended  in  declination; 

mA  an  tbe  prece<ling  side  of  tbia  pri«m  is  placed  a 
itaet  of  plaiMT  glass.  who>e  edges  are  so  ground,  that, 
•ben  a  sniall  portion  of  tbe  following  side  of  the 
tamt  o#  rays  Ti't^  ittK>n  It.  It  give.^i  a  small  white 
(IraiC*  joai  i>'  '''^  spectrum  and  always  oppo- 

HM  thctnin''  ^th.     lu  tbe  focal  plane  Is  one 

ti  PfoffliMor  Pntcharl's  neutral-tiut  wt*dge  photonie- 
tmtt  nnd  b^ind  it  a  thin  metal  diaphragm  with  four 
Imi(  nuTuw  atlta  parallel  to  the  equatorial  motion; 
•  IksL  wfaeD  tbe  spectrum  iransila  behind  them, 
ter  Uule  atAn — a  red,  yellow,  blue,  and  a  violet  — 
ihrongh  the^e  sUts,  and  the  time  of  the  dlsap- 
of  ttacU,  aa  tbey  move  towards  the  thicker 
«f  ilifl  wMgc,  meiaures  Its  brightness.  From 
tloket  may  he  deduced  the  maguliude  and  color 
mrft  nt  %hm  alar.     To  fix  the  satnc  wave-lengths  for 


each  observation,  the  little  whlt4?  ghost  Is  adjusted 
upon  one  of  two  parallel  wires,  which  project  out  be- 
y<uid  the  preceding  side  of  the  diaphragm.  For  a  suc- 
cee<ling  tranrii,  tlic  ghost  U  adjusted  upon  the  other 
wire,  half  a  slit-interval  distant,  and  thus  eight  points 
of  the  spectrum  are  photometrically  measurml.  prn- 
fes^or  Young,  of  Princeton,  spoke  very  highly  of  the 
ingenuity  and  effectiveness  of  the  device,  especially 
for  the  systematic  measurement  of  a  large  number  of 
stars.  He  pointed  out,  however,  what  might  be  a 
source  of  error;  viz.,  the  different  sensitiveness  of 
different  observers'  eyes  to  different  colors,  so  that 
they  would  probably  obnerve  the  times  of  disappear- 
ance of  tbe  four  colored  stars  relatively  slightly  dif- 
ferent. 

The  next  paper,  by  Professor  Daniel  Kirkwood, 
iliscuased  the  question  whether  tbe  so-culled  Uempo- 
r.-iry  stars '  may  be  variables  of  long  period,  referring 
to  the  somellmes-cUimed  identity  of  the  temporary 
stars  of  940  and  1204  with  the  well-known  Tycho 
Brahe's  star,  which  blazed  forth  in  Cassiopeia  in 
1572,  and  whose  position  Is  pretty  closeJy  known  from 
his  meaaares.  The  conclusion  re.iched  was.  that  on 
account  of  the  sudden  apparition  of  the  temporary 
stars,  the  short  duration  of  their  brightness,  and  the 
extraordinary  length  of  their  supposed  periods,  they 
should  be  considered  as  <li$tinct  from  variables. 
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Professor  Mansfield  Merriman,  the  author  of  the 
well-known  ireaiise  on  '  Leasl  sqn&ros,'  proposed  ft 
criterion  forlhe  rejection  of  doubtful  observations, 
foundeU  upon  Ilagen's  demoniitration  of  the  law  of 
frequency  of  error,  which  was  simpler  than  Pierce's 
or  Cbauvenet's.  It  involves,  however,  a  dctermina- 
lion  of  what  is  the  unit  of  increment  l>etween  errors 
of  different  sizes,  a  thing  difficult  to  determine  in 
very  many  cases.  Professor  H.-irkness,  of  the  Xaval 
observatory,  thought  that  in  the  case  of  a  criterion  for 
the  rejcctton  of  doubtful  observations,  —  upon  whicli 
the  most  eminent  matheniaticiaus  disa^reedt  —  prac- 
tically evt>ry  one  was  a  taw  unto  himself.  He  noted 
the  rather  doubtful  method  of  taking'  a  large  number 
of  shots  on  a  target^board  as  a  good  illustration  of 
the  law  of  frequency  of  error,  especially  in  any  such 
case  as  that  of  long  distance  shooting,  where,  on  ac- 
count of  the  varying  character  of  the  wind,  the  skil- 
ful markiraan  will  frequently  changt^  Ills  rifle-sights 
an  amount  corresponding  to  twenty  or  titirty  feet  on 
Ihe  target,  and  yet  make  a  conipleie  series  of  bull's- 
eyes,  or  very  close  to  lu  Professor  K'tgers,  of  tlie 
Harvard  college  observatorj-,  expressed  his  disbelief 
in  the  etficacy  of  least  squares  to  tell  the  truth,  illus- 
iraling  it  by  several  cases.  For  rejecting  disoordimt 
ol^servations,  he  referred  to  the  late  Professor  Win- 
lock's  method  of  determinin:^  the  persoiiitl  habit  and 
accuracy  of  each  observer  as  a  means  of  getting  an 
empirical  criterion.  He  closed  with  an  expression  of 
the  opinion  that  the  method  of  least  squares  was  a 
method  nf  'covering  a  multitude  of  sins.*  Professor 
Pickering  Jiinul  that  we  muvt  have  some  criterion,  and 
every  oiie  would  practically  use  one  of  some  kind. 
He  referred  to  his  plan  of  using  *  averaga  deviation  ' 
as  easier  to  compute  llian  *  probable  error/  and  con- 
■iderpd  five  limes  tlie  average  deviation  n  gotnl  Uoiit 
for  the  rejection  of  discordant  results.  Profosdor 
Stone,  of  tlio  University  of  Virginia,  referred  to  the 
very  common  case  of  only  Uirec,  four,  or  five  observa- 
tions of  a  star,  where  the  data  are  not  sufficient  to 
apply  any  criterion,  and  to  the  advisability,  when  it 
was  po*isible,  of  making  more  observations  to  settle 
the  question.  Another  speaker  referred  to  the  im- 
porUutce  of  a  special  search  for  systematic  abntmnal 
errors.  Professitr  Rogers  referred  to  the  uncertiiiuty 
of  trusting  to  llic  impressions  upon  one's  senses,  and 
said  that  in  nine  cases  out  of  ten,  where  he  th'night 
he  had  observed  a  tnuisit  over  a  particular  wire  too 
•^arly  or  too  late,  it  would  come  out  just  the  other 
way.  Professor  Hough,  director  of  the  Dearborn  ob- 
servatory, thouglit  an  observer  generally  incapable  of 
judging  or  weighting  his  observations  according  to 
his  Impressions.  In  the  case  of  uncertain  conditions, 
like  an  unsteady  atmosphere,  tie  thought  it  be»t  to 
quit  work  and  wait  for  better.  Professor  Frisby,  of 
the  Naval  observatory,  empha^iztid  the  danger  of  re- 
jecting observations,  or  fonniug  any  arbitrary  lindt 
for  this  purpose.  Professor  Langley,  director  of  the 
Allegheny  observatory,  hoped  that  further  experience 
would  be  givea  upon  this  question  of  trusting  one's 
own  impressions  In  rejecting  or  weighting  observa- 
tions, as  it  was  an  exceedingly  interesting  and  im- 
portant one.     Professor  Uerrimoik,  the  autlior  of  the 


jMkper.  referreii  to  the  imf»oriancc  of  eliminating  ad 
sources  of  systematic  errors  so  f.ar  as  p<issiblc,  Atnl  of 
separation  into  groups,  for  separate  discussion,  In 
order  to  discover  such  errors.  I'rofessor  Itogen  rr- 
ferred  to  the  various  values  of  the  solar  poralUs 
which  had  been  deduced  In  one  way  or  another  1>y 
least  squares,  and  anoUier  speaker  referred  Lo  t^ 
hidden  sources  of  error  which  least  squares  could  aot 
deal  with.  Professor  Paul,  assistant  aitronomci  st 
the  Xaval  observatory,  said  the  method  of  htast 
squares  was  hanlly  receiving  fair  trvatmenl  in  tbc 
discussion,  and  thtxight  the  difficulty  was  thai  hatfur 
three-quarteiii  of  those  who  used  Uie  method  failnl  to 
bear  in  mind  the  tlieory  on  whicli  It  rested:  that  it 
only  applied  to  purely  accidental  errors;  wheruilo 
mure  than  half  the  coses  It  Is  actually  applied  tiv 
errors  distributed  round  a  point  which  is  coalinualljr 
moving  or  jumping,  due  to  systematic  sources  of 
error  or  sudden  disturbance,  and  that  no  Attempt  U 
made  to  di*-covcr  and  eliminate  these  sysipniatic  or 
sudden-jumping  errors,  but  least  squares  is  applied 
liidiSfTinitnately  lo  the  whole,  with  a  sort  of  hUnd 
faith  Ihal  it.  will  bring  -^ood  results  out  of  pufirotn 
scrvatiiiris.  and  make  it  all  right  somehow.  He  Sfclil 
that,  intelligently  applietl,  the  method  not  unlj  gxt« 
the  most  probable  result,  but  f<irnislir*d  tfan  only 
measure  of  the  exactness  of  the  observations  so  for 
a*  accidental  crrnr^  were  concernei!,  ami  »t  the  Bome 
time  the  most  effective  method  of  dlftcovtring  tbr** 
hidden  sources  of  systematic  error.  Professor  Stone 
illustraled  this  by  the  case  of  cimibining  manyscrtes 
of  coniel-observation»,  made  at  different  oheeni- 
torles,  into  one  orbit,  without  attempting  to  discur«r 
any  systematic  errors  in  the  fr«riea  of  the  diffefMd 
observera,  The  discussion  was  closed  by  ProfoMr 
Eddy  with  remarks  upon  the  iieces^tlty  of  honui  cri- 
terion dependent  upon  the  results  them^trlve*,  suit 
Independent  of  the  observer's  arbitrary  judgment. 

Pn»fe9sor  Pickering  then  read  aimllicr  paper  upon 
systematic  errors  In  stellar  niagnitudt*s,  showing, 
without  any  question,  that  the  magnitudes  of  xU 
the  star-catalogue-*  from  that  of  Piohmy  down  lolh« 
great  work  of  Argelander  In  the  r)urrl.t..ii,f..rniw.— 
all  dep4'n<ling  upon  cyeeslini.iies  —  ar-  illf 

affectetl  i)y  IxMug  in,  nr  clo^c  to,  the  Mii'. .  .,, ,  :ltr7 
all  being  e-stimated  loo  faint,  and  tlie  error  omoont- 
ing  to  about  half  a  magnitude  in  tlie  Milky  Va; 
itself.  This  a^i^^s  from  the  brighrnew  of  the  had- 
ground  njw>n  which  the  star  is  viewed.  In  the  IIx^ 
var<I  pliotometry  mea'^uros,  this  source  of  wmT  U 
avoided:  since,  in  the  comparison  of  each  star  Willi 
the  pole-.«tar,  the  two  fields  are  superpoaed,  »nd  their 
added  brightness  affects  both  stars  alike. 

Prof.  M.  W.  Harrington,  director  of  the  Ann  Afbflr 
observatuiy,  read  a  paper  upon  the  asteroid  ring. 
He  showeil  that  the  representative  average  I'tUt 
would  l>e  an  ellipse  of  small  eccentricity,  with  semi- 
major  axis  equal  to  atwut  2.7  rimes  that  of  the  rarllu 
and  Inclined  to  the  plane  of  the  ecliptic  about  1"; 
aiul  that,  in  the  progres'^ive  discovery  of  thejie  tinxll 
JKKlies,  the  average  mean  disL-uice  h.vl  grjulnaJly  In- 
creased,  but  now  seemed  t^i  have  mached  lit  liiult. 
On  the  assumption  that  the  surfacoa  uf  all  the  a*Lrr- 
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olda  bftfc  the  same  reflecling  power  as  VesU,  Pro- 
leMor  tlArringtoii  rfAclie*  ihe  conclasloii  tliat  the 
votomo  *>i  V«»tA  is  abuut  -^z  tlmt  o(  all  these  *J9U 
borfi«e  :  ■  -  'hor.  ttiul  that  Ve«tii  and  Ceres  lo 
S0ib«r  -t  one-half  tbe  total  volume. 

?*-  '  ■'  ■•  of  Uic  H»rvHrd  college  observatory 

'-'re.  The  flrst  one,  upon  the  mHR- 
.-  r , ,.>rs  which  muy  be  introduced  In  the 
acUoo  uf  un  observed  »>stein  uf  stellar  coordi- 
to  an  assumed  normal  system  by  graphic  meth- 
oda.  vhowed  a  great  amount  of  laborious  research, 
wd  was  a  good  i  I  lustration  of  the  vast  amoiutt  of 
aoBOtonoiis  work  necessary  in  the  present  stage  of 
■itnmoinical  observation  in  order  to  reach  the  highest 
itcgiva  of  accuracy  attainable  by  the  search  for  and 
atlniinaiion  of  minute  systematic  errors.  IIU  noxt 
I»2.p«*r  waM  upon  the  original  graduation  of  the  Har- 
rird  c<3liege  meridian  circle  in  Biiu.  This  described 
a  metiiud  of  turning  a  meridian  circle  through  any 
deftlrad  constant  arc  up  to  about  30°  without  any 
Hipgfi<l«Mitv  upon  the  circle  and  reading  microscopes, 
flBacK^  by  means  of  an  arm  swinging  between  lixed 
Uofia.  and  clamping  to  a  circular  ring  on  the  axis  by 
an  clrrrr-vmagnctic  clamp.  With  this  Professor  Ro- 
lf !  to  l>e  able  to  »iet  off  a  constant  arc  through 
a*  -  live  l]iuii»and  successive  movements  of 
tbe  cWupiiig  unn.  The  ingenious  method  suggested 
•Ad  carried  out  by  Mr.  George  B.  Clark,  of  the  firm 
ol  Alran  Clark  A  Sons  of  grinding  the  clamping 
drcfe  to  a  perfect  circular  fonu  while  the  telescope 
van  ««ruiig  round  En  its  Y's,  was  fully  de.tcribed,  and 
sIk»  Prvfvssor  liogers's  method  of  arresting  the  mo- 
BtnlBa  of  the  telescope  at  the  stops  by  water-buffer 
flvB^tm.  The  great  advantage  of  thus  being  able  to 
Kt  ofl  *  coDStaut  an:  inde|>endeQt  of  the  circle  and 
MiercMisopes  waa  pointed  out.  with  e9i>ecial  reference 
la  the  Inreatlgalion  of  division  errors  and  flexure  of 
eireltf«  and  also  to  the  division  of  the  circle  itself  in. 
■Cfv;  i.«u,  mountctl  on  Its  axis  and  turning  on  Its 
ftfiroU.  Professor  Toung  called  altentinn  to  the 
tteecMity  of  guanling  against  expansion  and  contrac- 
lioa  of  the  bar  holding  the  stops,  due  to  radiation 
from  the  obserrpr^s  body. 

Mr  Sl  C.  Chandler,  jun.,  of  the  Harvard  college 
gftwiTatory.  gave  the  results  of  observations  and  ex- 
f  laetit^  with  an  *almucsntar'  of  four  inches  aper- 
ture, a  n«w  instrument  devised  by  Mr.  Chandler, 
vhVb  9e^xa^  to  be  of  remarkable  accuracy,  and 
peocnlaea  to  foniish  an  entirely  new  and  independent 
■Wttiod  oC  attacking  sume  of  the  most  important 
fnhkau  la  exact  obnervational  astronomy.  The  in- 
iCmicDC  cooslilt  of  A  tcli.'Sco|)e  aud  vertical  ftetling- 
c!r-'-  -!  -h  can  be  clamped  at  any  zenith-dlatauce, 
a.'  'Ttcd  on  a  rectangular  base  which  floats 

bi  o  >r^  i^M^iilar  trough  of  mercury,  the  whole  turn- 
Id(  nfoni!  a  vertical  axis  so  as  to  observe  In  any 
ulmnif.  f\..-..,  '•itierrutions  being  simply  the  times 
•C  tftti  <  heavenly  body  over  a  system  of 

iMriaMiU,.  ....  lit  tlie  field.  The  observations  thus 
Itf  bare  been  enilrel;  upon  stan,  and  all  at  iho 
aenlthdlsiance  of  the  pole.  After  some 
•mtll  periodic  variations  tn  the  Keniih-dUtance 
fofaohif  luMl  beeD  traced  to  changes  of  temperature, 


and  bad  been  removed  by  sawing  through  the  wooden 
bottom  of  the  mercury  trough,  the  instrument  showed 
an  antoni>htng  constancy  in  this  zenith-disLnuce 
|K)intlng,  extending  over  weeks  at  a  time,  and  far 
exceeding  the  constancy  of  the  corrections  to  the 
best  fundamental  instnmienis  of  our  observatories. 

A  paper  was  read  by  Mr.  Chandler,  upon  the  colors 
of  variable  stars.  Showing,  first,  that  most  of  the 
variables  were  red,  hu  descrlbeil  some  fairly  satis- 
factory methods  which  he  had  used  to  measure  the 
detfrev  of  redness  of  all  the  periodic  variables;  aud 
then,  plotting  a  series  of  points  whoso  abscissae 
represented  the  ieimth  of  the  periods,  and  ordinatea 
the  deijree  of  rednrnft,  their  agreement  with  a  curve 
naaking  a  very  decided  angle  with  the  axis  of  abscU- 
sae  brought  out  without  question  the  remarkable 
law,  that,  the  rfdder  the  xtiir,  the  lonrjcr  is  Hfi  period 
qf  varintiilili/.  In  discussing  any  theory  of  variable 
stars,  Mr.  Cliandler  pointed  out  that  Zollnf^r  was  the 
only  one  who  had  thus  far  taken  into  account  two 
laws  already  known:  viz.,  1°  that  they  are  generally 
reef;  2°  that  they  increase  in  briglitness  mucA  fnore 
rapidly  than  tbey  decrease;  and  now,  in  any  further 
theory,  this  new  third  law  mu*>t  have  a  place,  viz., 
that,  the  rtfdder  they  are,  the  longer  is  their  period. 

Monday's  session  opened  with  a  paper  by  Dr.  R. 
S.  Ball,  astronomer  royal  of  Ireland,  upon  tlie 
ruled  cubic  surface  known  as  the  eylindrold,  whose 
equation  is 

z(i«  +  y»)-2ma:y  =  0. 

Mr.  W.  S.  Auchiocloss  of  Philadelphia  exhibited 
a  balancing-machine  for  finding  the  centre  of  gravity 
of  any  number  of  different  weights  distributed  along 
a  line,  which  seemed  to  be  of  excellent  construction, 
extremely  easy  and  rapid  in  manipulation,  and  qult^e 
sensitive.  In  connection  with  a  lime-scale  of  three 
hundred  and  sixty-dre  days  at  one  side,  it  was  shown 
how  rapidly  acumplicatcd  system  of  business  accounts 
could  be  settled,  and  liuvv  It  could  be  applied  to  varloua 
engineering  problems. 

The  next  paper  was  by  Prof.  J.  H.  Gore,  of  the 
U  S.  geological  survey,  upon  the  geodetic  work  of 
the  U.  S.  coast  and  geodetic  t>urrcy.  This  was  a 
long  paper,  much  of  it  devoted  to  a  historical  resume 
of  geodetic  work  in  all  countries.  The  points  of 
principal  imprest  brought  out  were  the  great  advan- 
tages possessed  by  the  United  States  in  Its  vast  ex- 
tent of  territory,  for  determint-g  the  figure  of  the 
eartli;  and  the  work  already  dom  along  the  coasts, 
and  along  a  chain  of  triangles  from  the  Atlantic  to 
the  Pacific,  was  shown  on  a  map.  The  great  accu- 
racy attained,  especially  in  base-meusurement,  waa 
noted,  and  the  great  improvements  mad«  in  apparatus 
aud  instruments  of  the  survey.  Espec^Ally  was  the 
importance  insisteil  on  of  a  scientilio  IjLtdy  like  the 
American  association  supporting  in  eveiy  way  the  In- 
tegrity and  unity  of  this  great  work.  Jn  answer  to 
questions.  Professor  Gore  stated  that  tke  most  recent 
improvements  In  the  base-measuring  apparatus  were 
the  determination  of  the  coefficient*  of  expansion 
for  every  degree  of  temperature  to  wUch  they  would 
be  exposed;  and  he  expressed  bis  bedef  that  resultji 
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more  accurate  still  would  be  attained  by  iramepsing 
them  in  melting  ice,  bo  as  to  keep  Ihcm  at  a  constant 
teniperaturo  when  in  actual  u<40. 

The  next  p.iper  na*  by  Mr.  .T.  N.  Stockwoll  of 
Cleveland,  iipoa  an  analysis  of  the  fornuila  for  the 
nuKin's  latitude  as  niTected  by  the  ti.;>ure  of  the  earth. 
Ill  this  Mr.  Stuckwell  chtlnied  that  L.ipUce'»  formula 
for  expics-ing  this  wa»  wrou;';  ilw  <|U«.'sliun  turning 
upon  an  approximate  intcgiuliou  uf  a  difTereniiul 
e<lUfttioh,  which  ho  claimed  to  show  was  wrong  by 
Bepiirjiting  into  two  terms  a  single  one  which  ex- 
pressed the  diff»;reui;e  of  two  ••ffecls,  which,  thus 
evaluated  i»eparately,  became  either  indeterminate  or 
of  an  im|>ossible  amount. 

Prof.  J.  C  Adaius  uf  Cambn<l(;e.  England,  made 
BOfiiP  comments  upon  Mr.  Stockwrll'a  paper,  the  au- 
dience eajjerly  crowding  forward  that  tli^y  niighl  lose 
none  of  the  Inleref^tlng  discus^^ion.  Profcstior  Adams 
apoke  in  high  terms  of  the  general  work  which  Mr. 
StockwcU  had  done  in  the  difflculi  subji'ct  of  the 
lunar  theory;  but,  from  snch  conclusions  tind  methods 
u  those  brought  forward  in  ihi<i  particular  case,  he 
aaid  he  mn^t  express  his  tnliil  dissent.  lie  then,  in 
the  simple  yet  forcible  manner  of  a  ma-ster  of  mathe- 
matical anuly!(is,  {lolnted  out  tliat  ihis  equaiion  was, 
to  begin  wilh,  only  an  approximation;  ibat,  before  it 
could  be  treated  at  all  as  a  rigorous  one,  many  olhcr 
small  terms  must  be  included;  that,  further,  its  inte- 
gration was  only  an  approximation;  and  that  in  ihls 
case,  any  separation  into  terms,  which,  on  h  certain 
Approximate  assumption,  l>ecame  either  iiideteimi- 
nate  or  very  Urge,  was  of  no  value  as  a  lest  of  the 
equation;  that,  in  the  case  of  oeulutin^  elements  re- 
ferred to  by  Mr.  Stockwell,  these  in  no  sense  repre- 
sented an  aver.%ge  orhii,  but  only  an  insianianeous 
State  of  ever-varying  elements;  and  that  any  integra- 
tion proceeding  on  the  first  hyirolhesis,  over  a  long 
period,  would  introduce  an  error  increa>ing  with  the 
time  which  would  swallow  up  entirely  the  perturba- 
tions soiiglit.  The  celebrated  it*>tn-nomer,  ihjin  whom 
neither  Knglnnd  nor  the  whole  continent  of  Kurope 
Cf>uld  have  sent  one  more  competent  to  advise,  then 
closed  with  a  few  remarks  pregnnnt  with  .suggestion 
to  workers  in  the  lunar  theory,  uptm  the  genera! 
metho«N  to  be  followed  in  these  long  and  difficult 
solutions  by  afiproximrttifitiH.  nearly  applause  fid- 
lowed;  and  the  animated  discussion  was  brought  to 
agood-naturcd  close,  i'r.  Stockwell  ntill  unconvinced, 
hoping  that  when  P'jfessor  Adams  had  given  more 
atteiili'Ui  to  this  purticulur  point,  he  would  come  to 
think  the  same  of  it  as  himself;  and  Professor  Adams 
(amid  much  laughter)  hoping  that  day  would  never 
c<.>me. 

In  Tuesdny's  session,  Profe«B<.»r  Ormond  Stone, 
director  of  i\ie.  Leander  McCorinick  observatory  of 
the  Llniverslljy  of  Virginia,  gave  an  elaborate  descrip- 
tion of  that  o^iservtttt^ry  now  approaching  completion, 
ADd  to  be  dc\'btcd  entirely  to  orl^iniit  research.  Tlio 
telesco|>e,  whloh  will  soon  he  mounteil,  U  the  twin 
in  size  of  the  \Va<-hington  twenty-six  inch,  and  like 
It  in  most  of  Hs  detail!*,  except  the  driving  clocks 
whirh  is  like  ihajt  of  the  Princeton  twenty-three  Inch, 
with  an  auxilinJry  control  by  an  outside  clock,  and 


that  It  has  Bu^nha^l^>t  mlcrnroeler  illumination.  The 
observatory  has  a  permanent  fund  r»f  i.'v.'fiir  yii 
thousand  dollars  a<)  a  l>eg)nning;  and  •  oa* 

sand  dollars  have  been  expended  !n  oh*"::  .  .  uilij- 
lng«,  and  eiglit  thousand  dollars  for  the  houne  of  tbe 
director.  Situated  eight  hundred  and  fifty  feel  above 
the  sea,  and  on  a  hill  three  hundred  feet  above  rar* 
roundings,  tlie  main  building,  circular  in  shape.  It 
surmounted  by  a  hemispherical  dome  forty-five  feet  In 
diameter.  The  brick  walls  have  a  hollow  air-*piC*, 
with  Inward  ventilation  at  bottom  and  outward  at  top. 
Mr.  Warner,  the  builder  of  the  dome,  cave  an  inter- 
esting description  of  the  ingenious  method  of  adju«l- 
ing  the  conical  surfaces  of  the  ijearing-wheelp,  wjthst 
they  would,  without  guidance,  follow  the  exact  circtliu- 
fercnce  of  the  track;;  and  then  of  the  adjustment  of 
the  guide-wheels,  so  that  the  axis  ol  this  cone  shouW 
be  exactly  nonnal  to  the  circular  track.  Tlie  franie- 
work  of  the  dome  consists  of  thirty-six  light  steel 
girders,  the  two  ceutral  parallel  ones  allowing  «n 
opening  six  feet  wide.  The  covering  Is  of  galvaniinl 
iron,  each  pieee  fitted  in  situ,  and  the  strength  nf  the 
frame  is  designed  to  stand  a  wiiid-pre*!5ure  of  a  hun- 
dred pounds  jK-rj-quare  foot.  There  are  three  eqnil 
openings  with  independent  shuttera^  the  first  esteod- 
ing  to  the  horizon,  the  second  beyond  the  zenith,  and 
the  third  so  far  that  its  centre  is  opptisiie  the  divlilon 
t>etween  the  tirat  and  second.  The  shutters  are  iB 
double-halves,  o|iening  on  horizontal  tracks,  and  con- 
nected by  endless  chain  with  compuUorj-  parallel 
motion  of  the  ends.  The  dome  weighs  twelve  t«in* 
and  a  half,  and  the  live-ring  one  ton  and  a  half;  and 
a  tangenlial  pressure  of  about  forty  p<.>uuds,  or  eight 
pounds  on  the  endless  rope,  suffices  to  start  it.  If 
this  ease  of  motion  ctmilnues  as  the  dome  grows  oM, 
it  is  certainly  a  remarkable  piece  of  engineering  work. 

In  the  di^ctlS5ion  which  followe«1,  Pi    '  'f  "S** 

said  that  he  should  prefer  the  old  style  ;""n* 

Ing  extending  beyond  the  zenith.  Pi'<i'-?<m  >ioM 
could  not  agree  with  him,  the  greaterextenl  of  op«>- 
lug  making  it  le.^s  probable  that  the  dome  would  hate 
to  be  moved  so  far  In  turning  from  star  U>  star,  and 
at  the  same  time  furnishing  better  ventiUtion,  and 
the  opiHiriunlty  for  cross-bracing  adding  stnniiih  to 
the  dome.  He  stated  that  he  should  Hr»t  take  up  tlie 
re-measurement  of  all  tJie  double  stars  of  less  than  S* 
distance  between  (i°  and  -30°. 

Father  Perry,  the  director  of  the  observatory  »l 
Stonyburst,  Eng.,  gave  the  feault  of  late  re'-earchal 
on  the  solar  surface,  wilh  special  reference  to  evanes- 
cent spots.  No  abstract  can  give  any  id«^»  of  tha 
wide  range  of  InlertiSling  topics  covered  in  tiii*prt(xr. 
The  multitude  of  ever-changing  details  to  beob-^ervcd 
on  the  sun,  and  the  cnreful  record  of  these  which  l« 
kept  at  the  Stonyburst  obt.ervatnry,  furnished  the 
material  for  a  paiH'r  replete  thrc>ught»ut  with  ni'wand 
important  details,  to  which  nothing  but  a  pviblicatlon 
lu  full  can  do  any  justice  whatever;  and  it  I*  to  ht 
hoped  that  the  as80<*latlon  will  soon  give  tlie  pubUC 
the  opportunity  to  read  it  in  this  way. 

On  Wediifliday.  Mr.  Lewis  Swift,  director  of  t^ 
Warner  observatory  at  Rochester,  N.  Y.,  rrnd  »  paper 
upon  the  nebulae.  In  which  he  described  his  method 
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Of  MMcb  for  ofew  Bckttlac!,  ami  af 

ihHr  A|ipmxinai»  poaitiow  by  poJBtfiig  viiJh  tmiUo- 

mlnaiffd  crvM-vires  ttt  the  cje-piMft,  and  mrtliis  «ff 

Um  rirrlcf  of  ilhe  butrnmeiit,  r«oocrit^  with  i&i«  « 
Iptlon  of  th£  App«m»oe  «1  tbe  acbala.    HI* 

>u  fur  niAkiug  no  sUempt  u>  iMenBtoe  ■eeaimta 

ItiOAft  WTM  lh»t  It  would  r«tf]uir»  iUvflriAAtcd  mU 

li«[rr-Mrirr4,  ami  a  gr^at  drAl  ^^(  litike  4eT<0led  to 

■urrm«cit  with  neighboring  ftUr»,  bttMn  Bttch 

lost  in  letting  tbe  ey«  becocne  •msitire  again  for 

Iher  te&rch  or  «xaminatioD  after  \he  UfiUt  was  ro- 

movaJ ;  li'  sialing  tbat  his  eye  was  praciicatly  *  nebu- 


la r 

li 


il  Iea«t  four  minutes  after  being  near  a 
.  bonrever,  ibe  most  of  Uiese  nebulae  are 
fiiint  to  bvaraQj  illuniinution  ai  all.  and 
t  «•  Iw  ol*ser\'eJ  for  position  with  ring  or 
•T,  wuoU  of  tbi»  reason  loses  its  force; 
f^^  \se  there  woulU  be  no  loss  of  lime  on 

a&v^^  ..  ■-•  l.^ht,  antl  If  in  tiiLi  way  Mr.  Swift  could 
CDnji<n:K  ear*!}  of  tlie.^e  new  nebulae  to  some  neighbor- 
InC  ftlAT  v»iih  lhf>  help  of  chronograph  or  an  aMist- 
asi  at  clock  or  chronometer,  and  also  re-obscrve  the 
binvn  nelitiUe  in  the  same  way.  the  vnlue  of  tbe 
»"rk  wDutil  b«  almost  imimrasunibly  jncreaseil  com- 
far>*i*  »i  iHi  t(io  little  a'liltiional  time  and  labor  neces- 
»'  <*ompli>hraenl.     As  it  1?,  though  no  one 

V'  .-I--  value  of   a  catAlogue  of  even  tb*>  ap- 

pniximito  posltitms  and  descriptions  of  very  faint 
»t>biit.t«,  as  a  cnnihtidiiiin  to  our  knowledge  of  their 
SttBikMir  and  distributiun,  and  as  an  aid  in  comet- 
■Mklnx  *  r  idcutificatirtn,  yet  It  Is  fairly  open  to  the 
viUciam,  that,  to  be  what  it  »hould  be  in  the  prcKcnt 
Kate  of  afftroitoniical  observation,  it  must  nil  be  gone 
Btcr  a^lti  for  delcnniniitions  of  accurate  positions. 
Or*  r*ry  Interesting  statement  of  Mr.  Swift,  lo  the 
■fhct  Ibat  there  had  not  b««n  a  first-rate  clear  sky 
linc«  the  nnl  glows  appeared  a  year  ago  following  the 
£rakaloaexplo))ion<>,  bears  out  (he  general  experlt*nce 
qI  wi^rferr*  in  other  ob-ervalories,  especially  those 
«t 


in 

ik;  was  t. 


'  stars  near  the  «UD  In  the  daytime, 
ng  discussion  arose  as  to  the  much-dis- 
oe  of  the  nchiiia  round  the  star  Merope 
^;  the  gi.*nrral  drift  of  it  being  that  the 
It  -lilted,  but  in  order  to  see  it  a  clear 
k■.^r\\  and  a  very  low  power  and  large 
Ki  tUat  llie  nebula  might  be  contracted  with 
ivitrr  portions  of  the  eame  fii-ld:  that  a  large  tele- 
«a  not  necessary,  in  fact  the  §roaller  the  bet- 
pr*»«i^f«r|  the  optical  quulilie^  were  relatively  aa 
1^-'  '-'Wiftsaid  he  could  always  see  H  under 

fa*  litloDs;  and  Mr.  K.  E.  liamard  of  Na«h- 

TlLlr,  It  iiiu,  the  disciivrrer  of  the  latest  comet,  uM 
tliat  before  he  knew  of  its  existence  at  all,  he  picked 


ll(i|t  as  a  "UpT 
OnThurMJ 

Tbedifirullie«  o( 


•r  Adam* of  Cambridge,  Eng., 
•  raJ  ejqpreaskMi  for  tha 
"  ecliptic  at  any  given 
Tiaa  irf  ibe  9eotm4  ontcr. 
■^  foranla  far  Ihia  ^«a»> 

Ins  BWwaats  opoa      paf" 
«<  tplalaad  by  a  dla^      nm» 

paoi,  AL.)  :ii«  re«uiL9  %ivcn  m  an  ayftailte>tloa  car- 
iM  nuct  further  Ifaau  e««r 


it 

totiM  ctMnaaA  ■aik>Martdi«  >ftl  mn^mtmtr  »r 
ib«9«  taboclotti  aad  valuabto  mwaufcn,  a>«       • 
pcvased  a  vWt  that  aoiM  of  Iha  »-41«MM»una] 
iwahrwatWaaa  wouM  foUov  Ui4  «JBMn|il*  of  ft^v^-* 
aor  ArfaoM,  and  iffty  «»»•  of  their  mpeHlmnm  vm 
cf^  lo  th«  uBaolTcd  fVQbtams  (a  th*  Kdar  tqf^Mi^ 
which  haw  anasa  dinvi  pracOcal  hearing. 

Prul«saDr  Xeweomb.  in  raaarkin(  tipoa  th*  mtm 
of  the  nooa  used  In  thta  problam,  my  Hand  Iho 
opinion  that  this  c  '    ilnad  MWt  <    'v 

by  observations  of  delarmln 

gular  value  of  the  mdUM  oi  liie  small    '  I 

by  the  earth  about  the  cummou  c*;i  ■< 

eartli  and  moon,  since  this,  In  his  opini  mi.  ^..'inrii  lo 
be  the  only  ct)n^tant  whloh  could  be  dct»»ruitn«*d  by 
observation  aKtolutcly  trrn  fixim  itynteinsllc  urr\«i», 
aud  hence  wan  capitble  of  an  Indettnltfl  degrre  of 
accuracy  by  accuinulstcil  obstM-vatlons;  and  \w  askird 
Professor  AdamE>*s  opinion  on  ihU  point. 

The  latter  replied,  that  he  thnUKUt  llin  i)UAntliy 
loo»malt  for  rrrttUn  accttrate  detornilnatlon,  Hlinnat 
biiyond  what  could  be  actually  60en  tiy  the  eyn  In  tha 
instruments  used. 

Professor  NcwcomU  udmlttcMi,  In  Iho  chro  of  Q^- 
aututc  dotcrmlnallonH,  the  genoral  ln)|H>iii)blliiy  of 
attemptin)^  (n  measure  what  cannot  be  leen;  but,  In 
tbe  case  of  itiftrrrnliut  or  rWu/ire  dolennlnallon*  In 
which  thrru  wits  no  Mippoiii'd  poHoiblllly  of  euhntant 
or  *yftt«ma(lc  errors,  he  advaneed  the  theory,  wbUdi 
be  bad  Ibonsht  of  eltiboratlntc  mnro  fully  at  4i)ma 
linie,  tiiiit  Nuch  di'ti'rniln»tion»  might  be  etirrled  by 
accnmulalcd  ohnrrvallonc  to  n  nxirv  degree  of  accu- 
racy fur  beyond  what  can  Ua  soon  or  measured  by 
the  eye  absolutely, 

Pi-T>fe8iior  Ad.'imti  hoped  he  would  more  fully  rlslv 
oraU<  itnd  pulillob  this  Ideti,  Nlrice  ihore  wus  In  U  an 
element  well  worth  Ciiri*ful  conKlderulbin, 

Professor  tlnrknt't^  donl'tfd  the  miniciant  nectirary 
of  meridian  observations  of  (ho  nun,  on  arcounl  nf 
the  dlntortloTifi  produced  by  letting  the  mm  •IiIiit  full 
lnt4i  thi*  IhRtrnmont;  and  spokit  of  Lin*  diniiMiltivs  In 
til']  t^in^Il-or'VenUB  ob«crvatloni  from  thli  '*aiisn, 

Professor  Nuwcomb  roplUul  thai  he  would  havir  to 
show  that  Lhli  would  lie  perlodb*  with  refrrrncfl  to 
the  moon's  quarlers  In  ordar  to  affeoL  this  constant 
syslrmatlcaily. 

Profetaor  Adams  thon  presented  nnothnt  iiot«  upon 
Newton's  theory  of  Minionphtirir  refiiuilon,  nod  on 
hl«  uielliod  of  finding  the  motion  of  tin*  moon's 
afN'gee.  lie  de«erllM.<d  In  an  esreedingly  iMtnrPSltftg 
manner  how  aomii  unpubllshHd  mannin'rlpts  of  ib*i 
great  gv>omrirr  ha^l  lately  conm  Ifd'i  loi  b«nd«  at 
Ca-mhrtdjX**.  wbtrh  ronfalnml  UUtr  work  it 
li«h'*d  In  the  PrJnrlplH.     Hpacf  will   no( 

t 
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bariilwHUng  Ainl  computations  of  this  intellectual 
gia,iU,  w)io«e  wurks  will  for  all  time  be  the  greatest 
wonder  lo  hitii  who  6ludi<;s  them  the  inosU 
With  the  heitrty  thanks  uf  the  section  to  Professor 
-  AJiiuis  for  his  exceedingly  interesting  communica- 
tions, it  WAS  then  adjourned. 


PROCEEDINGS   OF  THE 
PHYiyiCS. 


SECTION  OF 


TnK  meeting  of  the  American  association  was  one 
of  unusual  interest  and  importance  to  tlie  luembera 
of  section  U.  This  is  to  be  attributed  not  only  to  the 
uniisuiilly  large  httendance  of  American  physicists, 
but  also  to  the  presence  of  a  uurabcr  of  distlnguiatied 
memlrem  of  tJx'  Uritlah  association,  wiio  hiivu  con- 
tributed Co  the  success  of  the  meetiti^s  not  only  by 
presenting  papers,  but  by  entering  freely  Into  the  dis- 
cussions, lu  [>art]cuiar  tlie  section  was  fortunate  In 
having  tlie  presence  of  Sir  William  Thomson,  to  whom 
more  than  to  any  one  else  w«  owe  tlie  successful  op- 
eration of  Che  great  ocean  cables,  and  who  stands  with 
Helmholtz  first  among  living  physicists.  Whenever 
he  entered  any  of  the  discussions,  all  were  benefited 
by  tlie  clearness  and  suggest! veness  of  his  remarks. 

Among  the  members  of  the  B^iti^ll  association  who 
were  present,  may  also  be  mentioned  Professor  Fitz- 
gerald of  the  University  of  Dublin,  Professor  Silvanus 
P.  Thompson,  Mr.  W.  II.  Preccc.  superintendent  of 
the  Kngli)>h  postal  telegraph.  Profrasor  Forbes,  and 
Professor  Schuster  of  thf  Cavendifth  laboratory. 

Among  American  pbyfriclsls  there  were  Professors 
Trowhri(lj;e,  Howland,  Barker,  Mendenhall,  liall, 
Hastings,  Hell,  Anthony,  Brackett,  Rogers,  I'icker- 
ing,  Cross,  and  many  others.  The  section  was  organ- 
ised on  Tbiir*tday,  bept.  4,  and  the  opening  address 
delivered  by  the  vice-president,  Professor  Trowbridge. 
The  time  devoted  to  the  reading  and  discussion  of 
pa[>ers  WiLs  unfortunately  much  infringed  upon  by  the 
£Ieclrlcal  conference:  yet,  considering  this  serioua 
interruption,  the  number  of  interesting  discussions 
was  unusually  large. 

It  is  not  to  be  expected  that  the  elaborate  investiga- 
tion of  tlie  relation  of  the  yard  tu  the  metre,  such  as 
was  the  subject  of  a  paper  by  Professor  William  A. 
Rogers,  will  be  of  very  general  Interest.  Yet  to  the 
physicist  such  a  comparison,  conducted  by  one  who 
has  liad  the  long  experienco  of  Professor  Hogcrs,  is  of 
the  highest  importance  in  giving  accuracy  to  detcrmf- 
nations  of  length.  Professor  Rogera  has  given  his  life 
to  i>erfectlng  the  construction  and  testing  of  standardi 
of  length,  and  the  result  of  this  his  latest  inrcstlga- 
tion  is  that  the  metre  is  30.37027  inches  in  length. 
One  of  the  most  important  physical  ineASiiremeuls  is 
that  of  the  wave-length  of  light  of  any  given  degree  of 
rcfrangibility,  and'this  determination  is  best  maile  by 
means  of  the  diffraction  grating.  On  account  of  the 
exlonnive  use  of  th$  magnificent  gratings  constructed 
by  Professor  Kowlifind  for  this  purpose.  Professor 
Rogers  insliluted  aij  Investigation  to  determine  the 
coefficient  of  expansion  of  the  speculum-mctui  used 


in  the  construction  of  these  gratings.  He  alao  noird 
that  from  Its  homogeneity,  fineness  of  gr^ln.  and  aoa- 
liabilfty  to  tarnish,  this  speculura-tnetBl  i«  i>eruharly 
suitable  for  constructing  tine  scalefl,  lliongh  it«  ex- 
treme briuleneaa  is  an  objection  to  it*  uwcfcffltrje 
scales.  Professor  Rowland  slateil  that  he  prrp  ^5»si  to 
construct  scales  on  his  ruling-engine  xr 
able  the  physicist  at  anytime,  by  purelw  .  *, 

and  without  knowing  the  coe^dent  of   cxpiuuMn 
of  the  metal  or  Its  temperature,  to  obt-aln  Un'Ta^^H'of 
the  length  of  the  scale  in  terms  of  the  w  : 
of  any  given  ray  of  light.     The-se  scales  wer 
he  straight  pieces  of  8peculum  metal  rulrd  with  lui» 
Just  AS  an  ordinary  grating,  except  that  the  Icngtii  of 
the  lines  is  to  be  only  about  one  centimetre,  rvrrj 
one-hnndrcdtli  line  being  somewhat  longer  ihati  Its 
neighbors:  the  whole  ruled  strip  is  to  be  one  ileiM- 
metre  In  length.     From  the  manner  of  ruling,  it  will 
be  easy  to  count  the  whole  number  of   lines  In  the 
length  of  the  strip,  and  then  by  a  simple  nsA  of  the 
scale  as  a  crating  in  asultable  spi'Ctrometer  the  wti    ■' 
length  may  be  immediately  found  at  any  lime  in  [•  r 
of  any  specified  wave-length  of  Ihrht. 

In  some  forms  of  telephones  and  In  the  microphone, 
the  action  depcii'ls  on  the  change  in  i  r  ■, 

small  carbon  button  on  being  subject  > 
There  has  been  much  discussion  un  lo  «  U'-ther  inn 
diminution  uf  the  resistance  with  pre»«urr  Is  due  to  a 
change  In  the  resistance  of  the  carbon  itself,  or  '<\mf^j 
to  the  belter  contact  made  between  the  carbon  sad 
the  metallic  conductor  when  the  pressure  is  applivd. 
Professor  Mendenhall  has  carried  out  some  experi- 
ments to  determine  the  question;  and  one  of  bit 
methods  of  experimenting  —  that  with  Ibe  hard  car^ 
bous  —  appears  to  point  conclusively  In  favor  uf  tbo 
theory  that  the  resistance  of  the  carbon  itself  b 
altered  by  pressure.  Tl»c  experiments  mmle  by  blm 
on  soft  carbon  are  open  to  crittoiim.  though  tber  abo 
point  to  the  change  taking  place  in  the  carbon.  Pr*- 
fesHor  Mendenhall  find*  that  Hie  rralstance  is  nM 
dimply  proportional  to  the  pres^ture,  anti  think*  thst 
by  increasing  the  pres«ure  a  jMiint  of  maximum  coo- 
ductivlty  would  be  reached  where  there  would  I*  na 
change  in  resistance  for  a  ftmull  change  in  pressure 

I'rof.  A.  Graliam  Bell,  the  inventor  of  the  teifr 
phone,  read  a  i>aper  giving  a  possible  method  of 
communication  between  ships  at  sea.  Tlie  atmpie 
experiment  that  illustrates  the  metluMl  wUIdi  bo 
proposed  Is  as  follows:  Take  a  basin  of  water,  hiuo- 
duce  Into  it,  at  two  widely  separated  points,  Uie  l«« 
terminals  of  a  buttery-circuit  which  conlains  ao  la* 
terrupter,  making  and  breaking  the  circuit  vi^  rap- 
idly. Now  at  two  other  points  l<juch  the  water  vitb 
the  termiuaU  of  a  circuit  containing  a  lelepbooeu 
A  sound  will  be  heard,  except  when  the  two  t#!f- 
phone  terminals  touch  the  water  at  p' 
potential  Is  the  same.  In  this  way  t)i< 
lines  can  easily  ho  picked  out.  Now,  to  apply  iiii» 
to  the  OASe  of  a  ship  at  sea:  Suppose  one  ship  tn  be 
provided  with  a  dynamo-machine  generating  a  pov* 
erful  current,  and  let  one  terminal  ent^r  the  waisr 
at  the  prow  of  the  ship,  and  the  other  Ue  carefiUlf 
insulated,  excopt  at  lu  end,  and  be   trailed 
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'OTinPction  wilh  Uie  sea  at  a  con- 
from  the  vessel;  ttml  suppose  tlie 
rapiilly  luaile  antl  broken   hy  an   int'^r- 
Tu\  .  (he  ohsen'er on  a  second  vefsel  provided 

ViUi  n.\.^  >\\  («rnfiina)  conductors  to  the  llrst,  but 
havloK  >  Volepbone  instead  of  a  dynamo,  will  be  able 
lodvfaKl  the  preftence  of  the  other  resAel  even  at  a 
C0O*iil€rab|e  disUnce;  and  by  suitable  modifications 
UlA  4lrrcli:<Mi  iif  the  other  vessel  may  be  found.     This 


iplkm  Professor  Bell  ha*  actually  tried  on  the 
PMooac  Rirer  wlUi  two  small  boats,  and  found  that 
ai  a  mile  and  a  quarter,  the  farthest  disuncc  ex]terl- 
^0,u\i^\  un.in.  ih«  sound  due  to  the  action  of  the 
111'  I  out'  boat  was  distinctly  audii>lc  in  (he 

•lii^  .  i ...  experiment  did  not  succeed  quite  so  well 
In  Mlt  WKter. 

Krofnasor  Trowbridge  then  mentioned  a  method 
Vliicb  be  had  suggested  some  years  ago  for  telegraph- 
Inr  ^'ros«  the  oce^n  without  a  cable;  the  method 
hi  suggested   more  for  ltd  interest^  than 

»  A  of  its  ever  being  put  in  practice.    A 

Ctir  -   <iippo<ted  to  he  lahl  from   Labrador  to 

Ti  riding  in  the  ocean  at  those  points,  and 

|a«-  !  a  ugb  New  Tork,  where  adynanio-niachine 
h  •- 1    :  til  l>e  included  in  the  circuit.     In  Kurope 

I  I  >:tend  from  the  north  of  Scotland  to  the 

K  '  lin.  making  connections  with  the  ocean 

U  tiKipe  (HMutA:  and  in  this  circuit  is  to  be  included  a 
telepbnae.  Then  any  change  in  the  fltrength  of  the 
CD  '■"  American  line  would  produce  a  corre- 

i|.  mge  in  current  in  the  European   line; 

un;  .Dils  could  he  transmitted.     Mr.  Prcece, 

d(  L  -h  jM^tal  telegraph,  then  gave  an  account 

of  bi>w  aut-h  a  system  had  actually  been  put  into 
yrv^lf^  In  telegraphing  between  the  Isle  of  Wight 
ar:     -  ipton  during  a  suspension  in  tlie  action 

•f  ir  cable  communication.     The  instni- 

B  '.^re  a  telephone  in  one  circuit,  and  In  the 

«t.  irenty-Ove  Leclauchi^  cells  and  an  liiler- 

npuj.  The  sound  could  then  he  heard  di.Htinctly; 
mbmI  ao  c«>mmunication  was  icept  up  until  the  cable 
vas  *^;^\u  ill  working-order.  Of  the  two  lines  used 
In  xhis  CAMT.  one  extended  from  the  sea  at  the  end  of 
U*'  ir  Hurst  castle,  through  the  length  of  tlic 

UI  :itcrod  the  sea  again  at  Rye;  while  the 

Use  w  .:    Und  ran  from  Hurst  castle,  where 

tiVM  L  '\  ith  the  sea,  through  Southampton 

lo  T"  II,  where  it  again  entered  the  sea.     The 

t\-  n^ecn  the  two  terminals  at  Hurst  ca»t1e 

vw  r»i  ">ile,  while  that  between  the  lenni- 

aaU  at  '  >'  And  Ryf*  amounted  to  six  mitea. 

A  few  :•<  -*■'  >u<>  Mr.  K.  H.  Hall,  then  a  student  at 
dvjcibtt*  Uupkins  university,  taking  a  thin  strip  of 
(old-l**!  through  which  a  current  of  electricity  was 
jMrtifif  ■  and  Joining  the  two  terminals  of  a  very 
g^^^^^.  ..^u  1  r  ..r,,et<j|.  to  two  points  in  the  gold-leaf, 
#■■  on  and  the  other  on  the  other,  choos- 

^ag  Ui-  '  i^xactly  npposite  that  tliere  was  no 

comftt  he  galviitiometer,  found   that  on 

Hiirint  •••-  I  ■•  -'  of  A  powerful  electro-magnet,  one 
ab«t«  aMi  the  other  below  the  strip  of  gold-leaf,  he 
irtrtahifri  a  rixrrvnt  through  the  galvanometer,  thus 
liiAiaUnc  thai  tb«r«  was  a  change  in  the  electric 


potential,  duo  to  the  action  of  the  magnet.  Mr.  Hall 
explains  this  ehanjie  hy  suppo.'-ing  the  rotation  of 
the  e<iiiipotential  lines  in  the  conductor  about  the 
lines  of  magnetic  force.  This  explanation  has  been 
brought  into  question  by  Mr.  Shelford  BIdwell,  who 
attempts  to  explain  the  action  thus:  The  magnetic 
force  acting  on  the  conductor  carrying  tlie  current 
would  cause  the  conductor  to  he  move*!  sideways, 
were  it  free  to  move;  but,  since  it  is  held  by  clamps 
at  the  ends,  the  magnetic  force  acting  upon  it  brings 
it  into  a  state  of  strain,  one  edge  being  compressed 
and  the  other  stretched;  and  Mr.  BIdwell  supposes 
the  whole  Hall  effect  to  be  due  to  thermal  acthms 
taking  place  in  consequence  of  this  unnynimetrlcal 
state  of  strain.  Professor  Hall,  who  is  now  at  Har- 
vard, has  made  some  careful  experiments  lo  teat  this 
explanation  of  Mr.  Bidwell.  He  used  not  only  gold- 
leaf,  but  strips  of  steel,  ilnfoll.  and  other  metals,  and 
clamped  them  sometimes  at  both  ends,  sometimes  lu 
the  middle,  and  sometimes  only  at  one  end;  and  in 
all  cases  the, action  was  the  same,  with  the  name 
metal,  irresiwictive  of  the  manner  of  clamping.  Tbia 
was  strong  evidence  against  Mr.  Bidwell'a  position. 
Sir  William  Thomson  suggested,  as  a  further  test,  to 
bring  about  the  state  of  stniin,  which  Mr.  Hidwell 
supposes  to  Ihj  the  primary  cause  of  the  action,  by 
purely  mechanical  meann.  bringing  pressure  to  hear 
on  one  side  or  the  other,  and  seeing  whether  the 
action  obtained  is  at  all  commensurate  wilh  the  ac- 
tion found  by  Mr.  Hall. 

Professor  Hall  then  discussed  an  experiment  by 
whicli  Mr.  Jiidweil  had  obtained  a  reversal  of  the 
effect;  and  t>howetl  that  the  reversal  whs  only  appar- 
ent, and  that  when  carefully  examined  the  results 
of  Mr.  Bidwell's  experiment  were  beat  satisfied  by 
tlie  theory  of  the  rotation  of  the  equlpotential  sur- 
faces about  the  lines  of  magnetic  force.  Sir  William 
Thomt>on  &poke  of  the  discovery  of  Mr.  Hall  as  being 
the  most  important  made  since  the  lime  of  Faraday. 
He  favored  Mr.  HalTs  explanation;  though  he  con* 
siders  Mr.  Bidwell's  suggei^tion  as  very  Impurtant, 
and  thinks  that  it  will  very  likely  be  found  that  both 
the  Hall  effect  and  thermal  effects  liave  a  common 
cause,  rather  than  that  one  Is  lo  be  taken  to  explain 
the  other.  He  showed  also  that  the  mathematical 
examination  of  the  subject  indicates  three  relations 
to  be  invostigatc>d,  —  first,  the  relation  of  thermal 
force  lo  the  surfaces  of  equal  rate  of  v.^riation  of 
temperature;  second,  the  relation  of  electric  current 
to  the  equlpotential  surfaces;  tliird,  the  relation  of 
the  thermal  flow  to  isothermal  surface**.  The  second 
of  these  is  that  investigated  by  Mr.  Hall,  who  has 
found  that  under  the  conditions  mentioned  the  lines 
of  flow  arc  not  perpendicular  to  the  equlpotential 
surfaces.  There  remains,  therefore,  'work  for  two 
more  Halls,'  In  either  proving  or  disproving  the  ex- 
istence of  the  analogous  actions  In  these  other  two 
cases.  Sir  William  Thomson  also  suggested  the  fol- 
lowing exceedingly  interesting  mechanical  illustra- 
tion or  analogue  of  Hall's  effect.  Let  us  Iw  living 
upon  a  table  which  rotates  uniformly  forever.  A 
narrow  circular  canal  is  upon  this  table,  concentric 
with  the  axis  of  rotation  of  the  table,  and   nearly 
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full  of  wfttcr.  After  a  while  the  water  will  acquire 
the  same  velocity  of  rotation  as  the  table,  and  wilt 
come  to  u  state  of  etfullibrium.  The  outer  edpe  of 
the  water  in  the  canal  will  then  stainl  a  lilLlc  hiy:Iier 
than  the  inner  ed^'e.  Let  ua  now  apply  a  little 
motiee  force  to  the  water,  and  by  meauH  of  a  pump 
cause  U  to  How  in  the  c:innl  in  the  same  direction  in 
which  the  lahle  is  already  rotating:  It  is  evident  t)mt 
it  will  ntand  higlier  on  the  outer  edge,  and  lower  on 
the  innercdge  of  the  canal,  than  hffore.  But,  .should 
we  CRUse  it  to  flow  in  the  opposite  dircctinn  to  the 
motion  of  the  table,  it  will  stand  lower  on  the  outer 
edge,  atid  higher  on  the  Inner  edge,  than  In  Its  posi- 
tion of  equilibrium. 

Tlie  experiment  made  by  Mr.  Shelford  Bidwell 
may  also  be  illu'^trated  by  putting  a  partition  in  the 
canal  ki  aa  to  divide  it  into  two  circular  concentric 
troughs,  and  making  a  little  openini;  in  the  partition 
at  somo  point;  then  taking  two  points  near  the  open- 
ing in  the  partition,  one  in  one  trough  and  one  in 
the  other,  if  tJiey  are  very  close  to  the  partition,  the 
point  in  the  outer  trough  will  be  at  a  fouicr  level  than 
that  in  the  Inner  one;  hut  if  they  are  not  close  to  the 
parti  rion,  but  one  Is  taken  close  to  the  outer  edge  of 
the  outer  trough  and  the  other  close  to  the  Inner 
edge  of  the  inner  trough,  then  the  point  In  the 
outer  trough  will  be  at  a  hifjher  level  than  that  in 
the  inuertrough,  though  the  difference  in  level  will 
be  only  about  half  of  what  It  would  have  been  had 
there  been  no  partition  separating  the  canal  into  two 
troughs.  Professor  Kort>es  called  attention  to  the 
fact  that  the  classificAtion  of  the  metals  according  to 
their  thenuo-electric  qualities  gives  not  only  exactly 
the  same  diviffion  into  positive  and  negative,  but  that 
the  very  order  obtained  in  that  way  corresponds  to 
that  obtained  by  classifying  according  to  the  Uall 
effect,  except  pombly  in  llie  case  of  aluminimn. 

Prof.  Silvanus  P.  Thompson  read  a  paper  on  the 
government  of  dynamo-machines.  It  is  a  subject  of 
considerable  importance  from  the  practical  point  of 
Tiew,  and  Professor  Tltompson  ha^  given  a  great  deal 
of  thought  to  it.  After  reviewing  and  criticising  the 
methods  used  by  Marce)  Desprez  and  Ayrtou  and 
Perry,  he  proposed  a  method  devised  by  himself,  and 
which  he  lias  successfully  employed.  It  was  what  he 
calls  a  dynamometric  methoil,  since  it  is  based  on  the 
employment  of  a  transmitting  dynamometer  as  a  gov- 
ernor. In  this  way  the  governing  action  is  made  pro- 
portional to  the  rate  of  work.  Professor  Thompson's 
very  simple  device  is  to  have  resistance-colls  so  placed 
In  the  pulley  of  the  transmitting  dynamometer,  which 
is  fixed  Xxi  the  Miaft,  that  a<*  the  rate  of  work  varies, 
and  the  movable  pulley  of  the  dynamometer  changes 
its  position  with  reference  to  the  fixed  pulley,  resist- 
ance will  be  addefl  to  or  taken  from  the  circuit;  thus 
modifying  the  current,  and  bringing  about  the  re- 
qulreti  government. 

An  interesting  pajwr  was  also  read  by  Professor 
Wead,  in  which  he  Rave  the  results  of  some  experi- 
ments made  on  the  energy  absorbed  by  organ-pipes  In 
producing  sound.  Among  other  things,  he  showed 
that  reeda  are  very  much  more  efficient  than  pipes, 
giving  far  louder  sound   with   less  expenditure  of 


energy.  He  also  showed  that  the  results  of  bii 
experiments,  on  the  energy  absorl>cd  by  pipes  of  «itDl- 
lar  shape  btu  dlflen'nt  pitch,  confirm  the  pn/:t]tal 
rule  adopted  by  organ-builders  in  increasing  the  pro- 
portional diameter  of  the  pipes  as  the  pilch  increases, 
so  as  to  m:ui)taln  equal  loudness.  Proftusor  Wead 
finds,  that  for  a  rise  in  pitch  of  sixteen  »^emiUtue*,i 
one-half  the  energy  Is  required  lu  order  to  gi^'e  a| 
scale  of  sensibly  equal  loudness. 

Professor  I.,oudon  read  a  very  Interesting  paper,  | 
giving  simple  geometrical  constructions  for  %\t>\M' 
mining  the  canllnul  points  of  a  thick  lens  or  a  sjM'fm 
of  thick  lenses.  It  Is  tube  hoped  that  be  may  pub" 
lish  his  paper  In  full. 

Many  other  papeni  were  read  of  more  or  less  to* 
terest,  but  those  given  are  the  most  importanL 


NOTES  AND  NEWS. 

It  may  be  well  to  call  attention  once  more  to  tSw 
course  of  eighteen  lectures  by  Sir  William  Thomson, 
on  molecular  dynumica,  al  the  Jolms  Ilopkins  unirer^ 
slty  in  October.  Professors  and  studcnta  of  phy^tci 
are  Invited  to  attend. 

—  The  following  persons  were  elected  officers  of  Uie 
American  association  for  the  advancement  of  soienos 
for  the  ensuing  year:  Pi-esldcnt,  U.  A.  Newton  U 
New  Haven,  Conn.;  permanent  secretary,  F.  W.  Put- 
nam of  Cambridge  (ofiice,  Salem,  Ha>s. ):  griienl 
secretary,  Charles  Sedgwick  Minol  of  Itoiton.  Muol.; 
assistant  general  secretary,  Charlea  C.  AbtMit  of 
Trenton,  N.J. ;  treasurer,  William  Llllj  of  Maueh 
Chunk.  Section  A,  mathcmailcs  and  astronomy,  J. 
M.  Van  VIeck  of  Middletown,  Conn.,  viee-prrsklent; 
E.  W.  nyde  of  CinoJDnaii,  O.,  st-crelary.  Section  U^ 
physics,  C.  F.  Brackelt  of  Princeton,  N.J.,  vice-pres- 
ident; A.  A.  Michelaon  of  Cleveland,  O.,  secretary. 
Section  C,  chemistry,  W.  R.  Nichols  of  Ik«ton,  Ma«L, 
vice-president;  F.  P.  Dunnington,  University  of  Vir- 
ginia, Va.,  secretary.  Section  D,  mechanical  bcienc*, 
J.  Bnrkitt  Webb  of  Ithaca,  N.  Y..  vice-presideot; 
C.  J.  0.  Woodbury  of  Boston,  secretary.  Section  K, 
geology  and  geography,  Kdivard  OrUm  of  Columbus. 
O.,  vice-president;  H.  Canill  Lewis  of  Gerinantown, 
Fcnn.,  secretaiy.  Section  F,  biology,  Burt  6.  Wilder 
of  Ithaca,  N.Y.,  vice-president;  M.  C,  FeniaM  ul 
Orono,  Me.,  secretary.  Section  G,  histology  and  mi- 
croscopy, S.  IJ.  Gage  of  Ithaca,  N.V.,  vice-presltlaat; 
W.  H.  Walmsley  of  Philadelphia,  Penn..  etrrreiaryv 
Section  D,  anthropology,  W.  H.  Dall  of  Washin^dOi 
D.C.,  vice-preMdent;  Enniunle  A.  SniMi  ..f  .I^r^ 
City,  N.J.,  secretary.  Section  1,  ec'  wn 
and  statistics,  Edward  Atkinson  of  I.  ;  i* 
vice-president;  J.  W.  Chickerlng  of  WashiogtOOd 
DC,  secretary. 

—  The  next  meeting  of  the  British  association  wlU 
be  held  at  Aberdeen. 

—  It  was  suggested  by  Capt.  Bedford  Pim,  at  Pblla- 
delphia,  that  the  l.^S^tf  meeting  of  tlin  American  asie- 
ciation  should  be  held  in  London.  It  is  undcrvtoof 
that  there  is  no  consUtutional  obstacle  in  the  way  of 
the  association  meelluK  outside  uf  America:  ami  U 
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b  pocsibtfl  thmt  through  the  efforts  of  Capt  Bedford 
Pino  lui  (nvitJLtion  may  be  received  from  the  city  of 
London. 

—  Dr.  DobelU  In  writing  to  the  London  Ti'mM, 
dinccU  iittrnUon  to  »  method  of  destroying  cholem 
and  typhoid  germ*.  In  drinking-water,  by  paat^ing 
ihrougli  it  an  eJectric  current,  and  thereby  exposiui; 
U  (o  thtr  inlluence  of  nitscent  uxygen,  by  wblcli  means 
thr  water  would  be  dezymolized.  This  Buggeslion 
of  Dr.  Dobcir*  teema  Ui  have  been  forestnlled  by  the 
AOnatntclion  of  a  filter  Invented  by  Dr.  Stephen  U. 
I0D9,  which  is  now  on  view  ut  the  offices  of  the 
itc  electric  company  In  London.  The  filter 
con>i»taof  an  earthenware  vessel,  in  which  are  placed 
porouB  cells  containing  carbon  plates,  the  spaces  be- 
tween the  plates  and  the  nells  being  partially  filled 
with  animal  charcoal.  The  plates  are  coupled  up 
with  the  positive  pole  of  a  Le<'lanch£  battery  or  of 
one  of  the  company's  own  ehromoKone  butteries. 
AlleniiUing  with  the  porous  cellfl  are  other  carbon 
piaK's,  which  are  coupled  up  with  the  negative  pole 
of  U»"  liAiti-ry.  The  water  U  supplied  into  the  porous 
cells,  and  pa^et  through  the  charcoal  to  the  exterior 
of  the  cell«.  and  is  drawn  off  by  a  tap  in  the  UBiial 
waj.  It  l«  claimed,  that  by  this  means,  the  water 
ig  «iihmiti(.Ml  to  the  influence  of  the  tfvolviil  naa- 
H  o&ygen,  as  sngcested  by  Dr.  Dobell,  the  materie« 
rti  uf  typhoid,  cholera,  uiul  similar  diseases  are 
lyed.  and  that  an  end  is  put  to  the  dreaded 
danger  of,  *  death  \n  the  pot.* 

V*fcA      Vlkft  VII*' lO 


Xew  Komney,  lu  Iho  evening,  Herv^  made  an  ascen- 
sion at  Paris  In  a  b.illoon  provided  with  some  aero- 
nautic apparatus  constructed  on  a  new  system. 

—  Among  the  diamonds  reserved  from  the  ap- 
proaching sale  of  the  crown  jewels  of  France  la  the 
Regent,  so-called,  which  is  retained  on  account  of  its 
minpralogical   rarity,    its    iwrfect    shape,    its  limpid 


'— Ttic  7th  of  last  Augutl  wa*  sigtialixtMl  in  Prance 
kf  ifarte  balloon  ascensions.  Gaston  Tlssaudier  and 
Haasoni,  the  editor  and  publisher  of  La 
made  an  ascent  from  Parts  (u  dlsgram  of  the 
of  which  we  reproduce  from  that  journal], 
irtllch  oecupleil  throe  hours  and  twenty  minutes. 
Wkll0  t^y  were  In  the  air.  Shosie  crossed  for  a  sec- 
Okl  U»e  ifac  English  channel;  starting  alone  from 
Baalrnpin  ai  7  1*.  u.,  anil  de&cendlng  at  i».00  p.m.  at 


color,  great  siee^  and  fame  According  to  La  Tta/ur«, 
from  which  we  take  the  accompanying  illustration 
representing  Its  exact  size,  ills  the  largest  brillinnt 
known. 

—  In  lecturing  at  the  Health  exhibition,  on  cholera 
and  its  prevention,  Mr.  de  Chauraont  expressed  his 
^g  opinion,  that,  "  in  reiianl  to  disinfectants,  there 

is  but  one  true  disinfectant;  viz.,  fire.  The 
majority  of  so-called  disinfectants  are  simply 
deodorants.  The  Idea  ihut  tobaccu-sniolte  or 
the  udor  of  camphor  is  destructive  of  conta- 
gion is  still  extensively  held^  though  it  Is 
simply  absurd.  A  true  disinfectant  is  a  sub- 
stance that  will  kill  the  germ  or  living  particle 
in  which  the  contagiuus  principle  resides,  or 
Uirough  which  it  is  conveyed.'* 

On  the  other  hand,  Mr.  de  Cyon,  at  a  stance 
of  the  Acadumiedessctenceson  July  21,  recom- 
mended as  a  prophylactic  against  cholera,  ho- 
racic  acid,  or  a  solution  of  borax,  to  be  applied 
to  all  the  extenial  mucotui  membrane^  and 
about  six  grains  of  borax  to  be  taken  with  the 
food  and  drink  every  twenty-four  hours. 

—  At  a  meeting  of  the  Atsociatiun  of  public 
sanitary  inspectors  in  London,  on  Aug.  11, 
Mr.  Edwin  Chiidwick  read  a  paper  on  prepara* 
tion?  for  meeting  Ihe  cholera,  giving  his  ex- 
periences of  the  action  of  the  board  of  health 
in  the  visitation  of  184v^Wl>.  It  would  bo  in 
accordance,  he  thought,  with  the  previous 
advances  of  the  disease  in  periodic  bounds  upon 
Europe,  that  it  should  sooner  or  later  again  visit 
England.  TIte  practice  of  quarantine  he  considered 
useless  and  mUcliIevous.  The  last  decade  had  shown 
A  r'^ductiun  of  the  !ticknes»  ami  dt:ath-rale  by  nearly 
three-quartcis  uf  a  million,  and  a  .saving  of  some 
four  millions  of  money,  incontcstably  from  the  re- 
duction of  the  foul-air  disease?  operated  upon  by  the 
lerrices  of  the  sanlury  Inspectors. 
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—  Among  the  celebrities  at  the  Medical  congress  at 
Copenh.igen  were  Virchow,  Pasieur,  Llsior,  Volk- 
inann,  Eamarch.  Si>€ncor  Wells.  Pastour's  adtlresa 
on  the  pit^pbylactic  inoculation  for  hydrophobia  was 
the  sensation  of  llie  congress.  Iti  professional  cir- 
cles there  arc  still  many  sceptics,  and  Pastcm-  Atill 
ItctitAtca  to  try  his  cxp*?pinicnt8  on  man.  The  French 
committee  appofnteil  by  ifr.  Fftlii-rej  arc  walchin*: 
his  experiments  in  Piiris.  Pa-sieur  believer  In  tl»e 
oxistcucc  of  special  microbes  of  llio  <)isease,  but 
has  not  discovered  any  as  yet.  Professor  Anrlell  of 
Rome  spoke  on  the  catwes  of  malaria:  the  primary 
cause  he  considered  to  be  subterranean  water,  and 
the  subsidence  of  the  tup  soil.  In  conjunction  with 
the  n(*<<e!)sary  draining,  he  recommended  a,*  a  remedy 
a  careful  use  of  amenic,  with  the  t]*eatmeiit  with 
quinine.  Professor  Verneull  of  Paris  continued  the 
suhject  on  the  i<ame  lines.  At  Ihf  third  sitting.  Sir 
William  Gull  spoke  on  tho  formation  of  an  interna^ 
tional  iuHtilute  for  the  study  of  diseases;  and  hfa 
resolution  was  passed,  forming  the  following  inter- 
national  committee  for  the  purpose:  for  Gfrmany, 
Kwatd  and  Bernhard;  France,  Roucbiird,  Levine; 
Great  Britain,  WilliauL  Gull,  Humphrey,  and  Mac 
Comiac;  witli  Professor  Owen  as  general  secretary. 
On  the  loth,  Professor  Virchow  spoke  on  'Metapla- 
sia;' aiul  on  tlie  HUh  the  congress  closed  with  Pro- 
fessor Panum's  address  on  '  The  food  of  healthy  and 
unhealthy  men.'  Tlie  next  congress  will  be  held  at 
Washington,  in  1887.  Professor  Virchow's  closing 
address  was  received  with  immense  applause. 

—  On  Juno  30.  In  Bremen,  a  technical  commission 
met  to  discuss  the  export  of  German  cool.  The  ques- 
tion whether  a  German  coal-exp(irt  company  *honld 
be  fortned  was  answered  in  the  affirmative;  but  a  pnj- 
liminary  committee  of  inquiry  was  elected  lo  re|K)rt 
on  the  capabilities  of  foreign  markets,  to  study  their 
relative  positions,  and  to  make  representatlnns  to 
the  Prussian  minister  of  railways  as  to  tariff  regula- 
tions and  the  improvement  of  loading  and  unloading 
arrangements  at  the  harbors. 

The  August  number  of  the  Kansas  CUy  reciew 
of  aciencG  and  induMry  contains  an  entiiUtflastic  arti- 
cle on  meteoroioi;ical  discoveries,  by  Isaac  P.  Noyes 
of  Washington,  In  which  the  weather-map  is  extolled 
as  the  basis  of  progress  in  meteorology.  AMille 
many  will  agree  with  the  writer,  that  the  daily  maps 
of  tlio  weather  are  of  great  value,  it  seems  that 
he  places  too  great  Importance  on  the  Milgha*  and 
Mows,'  as  he  terms  barometric  elevations  and  de- 
pressions in  accordance  with  what  may  he  styled  sig- 
nal-service slang;  and  that  he  gives  too  little  credit 
to  wliat  was  known  l>efore  the  advent  of  weather- 
map».  The  following  quotation  illustrates  Mr.  Noycs's 
low  opinion  of  earlier  studies:  ** Until  we  had  this 
wonderful  weather-map,  we  hail  little  or  no  concejv 
tion  of  the  meteorological  plienomrna  of  the  world. 
For  example,  the  tornado.  The  old  'physical  geog- 
raphy' system  had  various  names  for  this  vudcut 
phenomenon,  such  as  cydonr^  hurriciine,  and  forjiado, 
and  undertook  lu  draw  a  line  l>etween  them,  giving 
certain  characteristics  to  one  which  It  did  not  givo  to 


the  other.  The  map  reveals  the  fact  that  tbsy 
all  one  and  the  same,  and  thot  they  pT--"-~-^  < 
Mow"*  (p.  202).    But  this  opinion  is  .. 

lo  criticism;  for  If  any  fact  is  well   pi 

weaiher-maps.  It  is  that  tornadoes  arc  esseutiallr 
fcrejit  from  cyclones,  instead  of  being  one  anil 
same  with  them.  A  somewhat  broader  and  n 
careful  study  of  the  old  system,  as  well  as  of 
newer  weather-maps,  might  again  suggest  oat 
menls  tosueh  assertions  as  thes^*:  "The  violent  w 
storm  we  call  tornado  or  cyclone  when  It  occun 
always  be  in  the  track  of  Mow/  and  generally  oi 
acute  angle  thereto*'  (p.  202):  "The  c»n»«  of 
barometer  we  ascribe  to  concentrated  htat "'  Tu.  1 
The  confusion  of  terms  and  error  of 
the  Orst  of  these  extracts,  and  the  vai;i: 
plainitiou  In  the  second,  are  especiaJlT  unfornmst 
an  article  seemingly  iutcndpd  for  popular  ii 


m 


—We  reproduoo  from  ^citticc  ftnatvr9% 
of  the  statue  of  the   Marquis  Claude  de  JouSi 
executed  by  Charles  Gautier,  erected  at  BcsatK 
France,  and   inaugurated  last  month.     De  Joufl 
was  the  first  to  make  a  serious  attempt  t^ 
to  navigation   after    Papin's    experlm- 
Do  Jouffroy'a   first  experiments   were   ni.m 
Seine  in  1775,  and  the  Doubs  in  HTG,  and 
more  successfully  on  the  SaAnc  at  Lyons  in 
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FRroAY.  SEPTEMBER  26,    I8ft4. 

COMMENT  AND   CRITICISM. 

The  liistorical  melbod  is  now  aiipUotl  lo  the 
8olulioo  of  60  tnativ  quoslioDS  of  every-dav 
life,  formerly  atudiixl  in  the  light  of  philosophy, 
that  thr  formation  of  an  Americnn  hisloncal 
association  really  marks  the  opening  of  a 
new  era  in  the  hiatory  of  scientific  research. 
ITenceforth  historical  stnilents.  like  other  sci- 
entific men,  will  have  an  opportunity  to  make 
Uitimsch-es  known,  without  awaiting  the  turdy 
recognition  of  a  pnblishor.  It  is  for  the  fiitnre 
to  show  whether  the  high  standard  already  set 
up  can  he  maintaineii  ;  but,  assnredly,  there 
is  no  reason  why  the  meetings  of  the  associa- 
tion should  not  be  the  chosen  place  for  the 
tiest  Htudenls  to  make  known  the  results  of 
their  labors. 


kly  187^  Professor  Asa  (5ray  relinquished  to 
Hinger   hands   all   instruction   in    botany  in 
ftrvurd    university,  in   order  that   he   might 
ve  hSs  time  to  the  complcHou  of  the  *  Flora 
'    North    America.'      Notwitlistanding    the 
luany  serious  encroachments  which  have  been 
niiide   upon   his  time  }>y  the  demunds  of  the 
herbarium,  by  the  voluminous  contributions  to 
the  iiroceedings  of  the  American  academy,  by 
his  editorial  work  in  connection  with  the  Ameri- 
n  jonrncU  of  »cienee^  by  the  revision  of  his 
t-book,  and  by  bis  very  extensive  corre- 
.  he  has  carried  a  second  volume  of 
ueatise  through  the  press.     It  seems 
oper  Cor  U8,  in  connection  with  the  review  of 
)s  volume  in  another  part  of  this  number,  to 
mind  our  n-aders  of  the  forcible   and   yet 
tbotic    ftppeal   which    Professor    Ciniy   has 
re  than  once  m.ide  in  behalf  of  an  exemp- 
n  for  himself  and  Mr.  Sereuo  AValson  from 
e  time-consuming  task  of  answering  notes  of 
rpiiry  respecting  the  more  common  plants  of 
our   flora,     ThAtiks  to  botanical  activit}*  at 


various  places  throughout  the  oonntryf  begin- 
ners can  have  their  qneations  well  answered  b}' 
local  societies,  while  more  advanced  students 
can  now  easily  confer  together  in  regaixi  to  the 
more  difficult  points.  By  such  sifting  as  this 
would  biing  about,  the  number  of  questions 
which  should  pro|jerly  be  referred  to  tlie  her- 
barium would  be  surprisinglv  diminished.  It 
must  seem  plain  to  every  one  of  our  readers, 
upon  reflection,  that  it  cannot  be  discourteous, 
in  the  officers  of  our  larger  collections  which 
are  now  being  utilized  in  the  preparation  of 
works  of  reference,  to  quietly  ignore  those  let- 
ters which  ought  never  to  reach  them. 


We  owe  our  readers  a  word  of  explanation, 
which  we  make  this  week,  apropos  of  the  long 
letter  of  reclamation  on  another  page.     It  is 
the  aim  of  Science  to  express  just  and  impar- 
tial criticisms  whenever  they  are  called  for,  and 
it  is  our  intention  to  continue  the  pursuit  of 
this   aim.     We   regret  extremely  if   any  one 
believes  that  we  are  animated  b}*  any  uujust 
prejudices   against  American  work  ;    but  it  is 
evidently  our  duty  to  be,  if  any  thing,  more 
outs]>oken  in  regard  to  American  than  to  for- 
eign scientific  lalK)r.     In  writing  of  our  own 
country,  we  do  not  wish  to  let  false  pride  sub- 
stitute laudation  for  justice,  neither  do  wc  wish 
to  praise  any  thing  merely  because  it  is  from 
abroad.     It  is  a  heavy  accusation  which  our 
correspondent  makes  against  us,  and  we  hope 
our  readers  will  acquit  ns.     Dr.  Salmon's  as- 
sertion   that  American  work  on  Microbia  in- 
cludes some  of  the  be.^t   rescarclies  on  the 
subject  does  not  coincitle  xlth  the  ojunion  of 
com[)Ctcnt  and  uninterested  jiUlges.     AVe  must 
therefore  still  adhere  to  the  jui.yment  we  have 
expressed  as  to  the  relative  value  of  American 
contributions  to  the  knowledge  of  nncro-organ- 
isms.     If  Dr.  Salmon's  own  worK  is  recognized 
hereafter  to  have  the  value  whirh  he  aissigns  to 
it,  we  shall  be  very  happy  to  acknowledge  the 
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cbango  of  opiniuu  on  the  part  of  those  in 
whose  deoisions  on  the  matter  we  have  full 
confidence. 


It  is  quite  impossible  for  congress,  when  it 
grants  an  imniuniLy  to  coUogus  in  liie  imiwrtn- 
tion  of  printed  mutter  duty-free,  to  set  forth  in 
detail  the  administrative  processes  which  are 
necessary  to  secure  its  purpose.  Congrosa  aclA 
on  the  assumption  tLat  the  executive  depart- 
ments of  government  have  wisdom  enough  in  so 
ordering  details,  that  the  purpose  uf  congress 
ahnll  be  adhered  to,  and  that  education  shall 
have  the  advantages  the  people,  through  them, 
have  decreed.  Everybody  but  an  executive 
routinist,  whose  perceptions  are  dwarfed  by 
his  habit,  sees  a  higher  claim  in  the  spirit  than 
in  the  letter  of  a  law.  It  wer<^  a  libel  on  bar- 
barism to  stigmRtize  as  barbaric  the  recent 
decision  of  the  treasury,  which  rerjuirea  twelve 
ontha  a  year  and  attendant  time  and  money 
for  a  monthly  ])eriodical  to  secure  a  free  entry. 
Let  US  commond  to  the  astute  revenue-ofllcials 
the  story  of  Poor  Richard  and  the  barrel  oC  salt 
beef,  when  a  single  grace  over  the  whole  could 
save  for  twelve-months'  dinners  a  considerable 
fraction  ol*  llie  tinu'  allotted  to  the  poor  dwell- 
ers of  the  globe.  Further  let  them  remember 
graces  at  dinner  do  not  cost  notary's  and  jus- 
tice's fees. 


LETTERS   TO   THE  EDITOR. 

,•»  Onrr'ujyomltHt*  ar*  r**/u*itO'd  to  h»  «•  hrief  ii»  po«atblf. 
Tht  writrt''  nttme  it  in  aitvttt**  rtijutrttj  u«  jirooj  nj  ^w>tt /<tit\. 

The  Ohio  earthquake. 

A  alight  eartlK|iuke  was  fi'lt  lieio  at  2  Ii.  A'^  m.  this 
afternoon,  H:Lrii;uig  litnips  were  made  to  vibrate, 
and  at  one  of  the  ptiblic-.-ichool  tiiiilding^  a  panic 
occiirr«'(l  among  the  chil<]ren.  The  shock  was  not 
notlceil  l>y  tho-***  wlio  wert?  Ittislly  fnjpl'«yeil  at  the 
time.  No  attempt  wrs  iu  ide  to  nieA«ure  Ii>  direcLlon 
or  force.  E.  T.  Nei*«ox. 

DeUwnrc.  Obln,  ^rpl.  1**. 

The  steep  sJjpea  of  the  western  loesa. 

In  Mr.  Maoi^rlane's  [>u[H>r  on  the  fi'rm.ttlon  of 
Cftftons  and  precipices  {Sdt^nce  for  Au^.  IK  there  is 
a  discnsshm  of  llic  cntise  of  the  9te4>pnc»«  and  perma- 
nence of  llie  slopes  in  thr  loess  region  of  tht*  west. 
Tilt*  fact  isiTrtJiinly  ii  htrikin^  one.  Uiit  Mr.  M.nrfar- 
laniTi'N  explnnuiioii.  likming  it  lo  '  a  well-built  pioce  of 
miniature  nutitralt  artb  masunry  well  bound  together,* 
scarcely  does  Justice  to  the  subject.    Fur.  in  the  first 


place,  the  steep  slopes  recur  in  the  typical  lo*~^.  i^en 
H^fer  it.  han  been  movai  nnd  workrti  •" 
after   it   bus   lain  fur  a  f^^w  years,    t< 
'binding-tofjoLher  *  of  the  parlirlr     '  -.r - 
ate  is  renewed.     In  the  fiecouJ  pi                             ;  liir 
loess  purticli'S  Is,  a^  a  rule,  not  ii  i                           .nd- 
Uh;  as  can  readily  be  seen,  when  the  sviJiiiieni?  U\yu\ 
a  mechanical  analysts  of  Ltie  material  art*  p^iinined. 
Bui  thifi  general  nmudne-'-s  of  thejiarti                 «..ro- 
panied  by  an  extreme  roughness  i»f  sui                    -icly 
frueli  V,*  is  Heeii  on  the  large  icale  In  i 
pt'tH  •  lli^msc'lves.     The  enure  mas-*,  ii 
of   small  Cidcoreous  secretions,  with    i 
tionary   Nurfice,  Intennlngled  Willi  a  ouinpaiMi.tv«r.ly 
suiull    pro[x>rtiun    of  One   dust  and  clay  i^^«  Atner, 
Journ.  «(■..  n.  «..  vli.  10);  and,  wben  treui'                 liutc 
acid,  the  whok*  fre<jucntly  becomes                       im- 
palpable.      These    rough   concretionur;,    ^.ains 

naturally  can  move  only  with  great  friction  In  the 
ma.'^s:  and  the  latter  iH'ing,  moreover,  very  wjrtmM, 
ab8«»rbing  ln»<tHnlly  even  a  copious  shower,  llu-nj  15 
little  opportunity  for  washing  away.  Aside  from 
these  purely  physical  causes,  the  rapid  fornuition  of 
a  tissue  (if  C'T-yptogiiniic  fibrils  and  gunitny  matter 
(mosUy  mi>ss  pruthallia)  ou  Uie  fertile  material,  ^jow 
binds  the  surface,  antl  imparts  addillotial  stability. 

K.    W.    UILOAJCO. 
Berkeley.  CnK,  Aug.  20. 

An  open  polar  sea. 

In  an  article  in  the  New-Y«trk  Herald  of  Sept  I<t 
Joseph  Vi.  Cromin.  A.M..  comments  iiiwni  som*  rf* 
marks  made  by  me  l^'fore  the  Urill&h  nvvicititiiin  at 
Montrca],  in  fegur*!  to  the  theory  of  an  open  jMilar 
Hca.  Mr.  Cremin  agrec«  with  Lieut.  Greely  In  tlii* 
Iwllcf  thnt  there  i>  such  a  sea,  but  fails  to  ptit'ff^rwiirit 
any  facts  in  suppt^rt  of  his  ilteory.     .Xi.  i  v\  M 

the  fact  that  i^a  far  wc  have  found  U'  ice 

along  the  southern  b(>rder  of  this  uni^ 
It  Is  fair  to  presume  that  the  ice-cap  rx 
pole.  unIe^s  facts  can  be  brought  for\\ 
lo  the  contrary. 

Kow.  the  facta  that  have  convinced  me  that  tliere- 
!s  no  penuaueul  0]>tMi  water  are  these:  1".  Migratory 
birds  do  not  pass  into  this  region  beyond  the  hl^hrat 
known  Kind;  and  there  is  a  decrease  of  animal  U/e  aa 
yoM  go  nonh,  both  in  the  sea  and  on  the  land.  Al-o 
the  annual  mean  teniiieratiire  falls  a;*  you  ajjpruuch 
the  pole.  2°.  The  ancient  ice  whkli  is  being  con- 
stantly di-placed  by  the  new  Ice  that  forms  To  ilie 
cracks  opened  by  tides  and  cales  Is  con  '  n  ing 

down  from  the  higher  talitndes.      If  «a 

open  sea  to  the  north,  wouhl  this  Ih*  ;_  H 

naturally  yields  toward  the  side  of  (he  least  rcaUt- 
ance.  ;i°.  The  water  in  the  Arctic  Ocean  MnnJ»  al 
a  tem|)eratiire  of  +211"  K.  from  Uclob)»r  until  Jane, 
with  a  range  of  leen  than  .3  of  1°.  Off  the  nnrlhem 
coast  of  North  America,  the  eurreni*  -      ';*»!«; 

and  if  there  were  an  opf^naca,  which  ui-  rily 

be   a  warm  sea,  around  the  pule,  w-e  i>i  '»••  a 

variable  lemperniure  in  the  wea-wster.  -4^.  i  iierr  Is 
less  than  l,:Jo(»  miles  of  thi*  unexplored  reglrm  on  a 
tine  drawn  from  Lockwood's  liiphest,  over  ilu'>  ptde, 
to  North-east   cape,  ISiberin.     Now,  If  there  wrre  a 

sea  of  wann  water  in  thii  eompnr;;?  *  ■  '•     f    " ■ 

we  should  hiiv-e  in  the  region  sun  > 

olo;;ieal  condition  which  does  nui 

have   a   vast   amount  of    preclpitittiMii    iluHii^    tiie 

winter,  with  chmdy  weather:  instead  iif  th^clrardry 

weather,  with  freijuent  calms,  that  wrUo fxperipncn. 

And  the  amount  of  precipitation  decreases  a«  yoti  f<^ 

north. 

The  difference  Iu  temi>ernlure  between  the  AmmL 
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-hi,  tl.h.    nnticod  by  Lieut.   Greely,   I  think  la 
'    fact,  ihnt,  to  the  south  of  ICobe^on 
urid  is  kept  op*!n  more  or  le^s  by  a, 
cuf  ii:iit.  and  the  water  so  exposed  lo*>e«t  more 
Ltcnt  hent  in  ihn  winter  than  thnt  io  the  north 
cted  by  the  Ice-cap;  nrul  n»  the  iliffer- 
fVk  uut.Sof  P,  it  may  lie  ihcrd  IsaOiffer- 

,v-  -  .     A»  lo  Mr.  (ruuiin's  theory  that  the 

Lng  of  the  earth  tit  tlie  [K)les  brinss  the  outer 
icarer  to  the  iuternul  fiies  of  ilie  ewrth,  I  can 
iy  ihm  I  know  it  lo  he  n  fuel  ihiil  th»*  surface  in- 
fill within  the  arctic  circle  ilo  nnt  lH_*ar  him  out 
theory.     As  It  U  a  well-known  fiwt  that  ihe 
lortb  of  the  arctic  circle  is  porp"l"ally  fri>y,»iii 
depth,  und  iis  the  farth  probiihly  cooled 
Ffiev,  it  Eft  fidr  to  presume  that  tl  at  leii'^t 
It  at  Ihe  polefl  AS  at  the  equator;  And  1 
n'lhlencH  <»f  u  year  or  two  will  cuiivhice 
ihle  mint  itiftC  the  cru-^t  fs  tolerably  thick 
extreme  cold  ha«  any  thing  to  do  with  it. 
P.  H.  Kay. 
Waabhncti'O.  !^t.  13. 

Diocredtting  Amerioan  solence. 

On  p.  4^  of  the  curroul  volume  of  Science  you 
ike  occasion  to  sny,  — 

"Work  of  viilue  u(M)n  the  subject  of  micro-orfian- 
!■!  {■*  n'»t  iloMi?  in  (hiA  country,  nor  will  it  be  until 
%  '  Mient  if  (iffered  to  invcstica'ors 

'  (■  and  Geruiiiny.     This  kind  nf 
r,i  u.^  M  it-,  i  ..  -    <-■  I Mre  combination  of  ni.tnv  fornn 
training,  added  lo» critical,  iinutylical,  and  judicial 
itnd.     The*e  we  can  have;   but  until  the  faciliues 
»r  work  are  offered,  until  the  neces-iity  for  p*»r»utial 
Ifirr  find  ^elf-denlal  is  done  away  with,  we  can 
r  ■      ft-T  work  in  the  future  than  hai*  been 

:  in  other  wonl",  what  is  Ih>i  needeil 
■■'   ■•tir  own    invcsli!2ali"ii9  upon  nn 
f  ihc  two  countries  mentioneil 
I.    IV  eipiipped.  fully  endowed  hibo 
wUU  a  Htruug  corps  of  well-irained  and  s&la- 
iciiils." 

ihi'  '    ihtless  had  In  ndnd,  when  pen- 

p  the  urciiL  desirability  of   more 

ic   ...-      ._iLion   In   this   country  of    those 
ln^jnes   \A   mankind    which   annually  rut  stiort  »o 
my  f^lnnblc  lives,  I   cannot   allow  tliin  sweeping 
tnd  >i  Mion  to  pass  unnoticed,  and  to  •(tand 

Mient    to    American    scjetice    and    ii 
•ptuiM  II    11    Aiiiertcan  invent iirators.     Wlielher  you 
'*tiZK  it  or  not,  it  Is  iievcriheleKs  a   fact,  that  the 
iiienl  Ktndeni  of  micro-or,L;;inism.H  in  thi-*  country 
Imth  laboring  under  the  enonnous  difladvaiitaj^e 
hi*  work,  however  %-aluable  it  may  be.  is  iliscred- 
vnd  unnoticed  abroad,  while  the  most 
.Mtions  of  i\w  Knro|«'Hn  worker  an: 
ft'i  .>i...  .i|>proviil  there,  and  enthu-iasm  here. 
nN'r^    lins  workt*«l    for  years  on   iuturndlteiit 
lubereidosiw,  sepdeacmta,  yellow-fevi/r,  jiermU 
tesand  allie*!  subiects;  and.  beyond  htsown  writlnir.i 
thi*  r^tieu*  of  lit^  liook*.  what  is  there  in  Auieri- 
llt  .V  tlint!iurh  ft  man  has  exi:-ied  '.' 

u  'H^ieur  anmiuneeil  the  di-covery 

i:rtl  'new   disease"  produced    by 

latin!*  rHl'biiH  with  ib**  saliva  of  a  child  dead  of 

(hobi:*,  SiiTidicri;  demonstrated  the  virulence 

norm  at  '  '^a  uhcn  rattbits  were  inoculaled 

il.>      I'  nonslrated  beyond  question  that 

T'<"'n9  wliich  mi^lit  be  culti- 

e  without  losing  ils  viru- 

.  Li. at  an  immunity  mi^ht  Iw 

of  XMionai  buanl  uf  hralUi,  Aiirtl  80,  tSSl. 


granted  by  protective  Inoculation.^  Both  had  been 
working;  at  the  same  time  with  I  he  same  organism, 
tind  bad  reached  siibblantially  the  ?amo  result.  Pa*- 
leur*'s  work  was  pubtiMheil  an  Hornelliinc  remarkable 
the  world  over;  while  Stemberir's  —  well,  we  must 
admit  it  receive*!  some  credit  nbroail,  even  if  it  fell 
Hal  at  home,  Aizain  :  Sternberg's  tests  of  s^Tniicides 
are,  perhaps,  the  most  extensive  and  satisfactory  hi- 
Testl^ations  in  this  line  that  have  ever  been  made. 
Ue  WAS  certainly  ime  of  the  Hrst  who  attempted  to 
obtain  exact  results  by  altowini;  a  diMufcciant  of  a 
given  strength  lo  act  on  a  particular  disense-Kcrm  for 
a  given  len;;th  of  time,  and  then  tested  his  results 
by  cultivation  and  inoculation  experimeids.-  Ami 
surely  his  experiments  and  results  in  jihoto^rapblng 
microorganisms  cannot  be  set  down  aa  entirely  value- 
less." 

A  short  time  ago  the  ratlier  absurd  speculations  of 
Tyndall,  in  regard  to  the  nature  of  the  immunity 
from  contagious  di<en*e?(  which  I*  conferred  by  a  pre- 
vious attack,  attracted  wlde-?pr»*ad  attention  both  in 
Eurflpe  ami  America.  TyndaU'n  views  were  based 
upon  the  llieories  of  Pasteur;  and  lhe»e,  in  turn, 
rested  upon  a  very  narrow  Imsis  of  experimentallon 
with  fowi-cholera.  which,  at  the  time  they  were  put 
forth,  were  far-fetched,  and  now  are  aniiquated. 
Pasteur  is  a  chemist,  and  Tyndall  a  pliysiclst;  and 
neither  has  any  a»lequate  conception  of  the  fact  that 
there  are  processes  ^otnfi;on  in  the  animal  body  which 
both  chemistry  and  physics  are  incompetent  to  explain. 
Pasteur's  chemical  explanation  of  the  mystery  of  ini- 
mnnily  —  that  it  was  the  cxliaustion  from  tlie  body  of 
something  neccs»ary  for  the  nutrition  of  the  virulent 
yenn  ;  soineihing  i.liaf,  once  exh/iusled,  was  not  again 
replaced  —  bad  a  great  fascination  for  the  great 
English  physicist,  and  lie  received  it  with  childllku 
tru^t.  What  objection  could  there  be,  indeed,  from 
\\\*  staiul-iHiint,  to  the  view  that  a  living  body  may  he 
comj)ared  in  every  re«j»eet  with  !lie  tcfct-lul>e  uud  th« 
tiask  with  which  he  is  In  the  habit  of  experimenting 
In  his  laboratory'.'  And  wjieu  a  Frenchman  and  an 
Englishman  unite  [n  pressing  i^o  plausible  a  theory, 
we  surely  coidd  hardly  ex])ect  from  past  experience 
that  M»e  American  scienlilie  editor  wotdd  pity  nmcU, 
attention  to  the  vulgar  home  worker,  no  nintter  ho] 
striking  hi8  experiments,  or  bow  concln>ive  his 
strations.  I  iru^l.  however,  you  will  pardon  wfe  for 
callinjTyour  attention  to  the  far'-  tliut  more  t^m  two 
years  ago  I  demonstrated  that  immuriiiv/u-a«  only 
relative,  and  never  ah.solule;  thai  the  tno^r  susceptible 
individual  pos>cssed  a  certain  degrcjK(.f  immunity 
whicii  can  hv:  accurately  measiirp<i;  and  thnt  all 
degrees  of  imnuinily  niuy  be  uveru^ome  by  a  sntlicient 
increase  In  the  dose  of  virus.  TVie  immnnltyof  the 
animal  b<Mly,  then,  in  no  feuser^.-ienibles  the  exhausted 
cultivation-liquid  in  the  flasksof  Pa^teurand  Tyndall. 
which  no  increase  in  the  amuunt  of  virulent  material 
added  cnn  ever  induce  tp»  support  tlie  development 
of  new  generations*  of  tin.  mlcrulfe;  and  the  honor  of 
demonstrating  this  radical  lifference  is  due  to  Ameri- 
can iiivesllgjitious. 

I  went  farther  than  this,  huivevor.  and  showed  that 
this  the(>ry  of  our  Knropean  friends  was  altsolutcly 
untenable;  l>ecausc  broth  made  with  disiilled  water 
from  the  lle^h  of  an  animal  that  had  been  granted 
a  very  complete  immunity  was  jmtt  as  favorable  a 
medium  for  the  growth  of  Ihe  viriu  a»  that  made  from 

>  Hncloria.  Py  Pr.  Antoivk  Maoniti  and  Oionaa  M. 
Stbusbeku.  M.U.,  F.K.M.S.  New  York,  WUllam  Woott  4t  Co., 
ISM.    pit.  rA^^-orn. 

3  If't'l.,  pu.  »)^3».  NatloiuU  buarti  of  health  bollellfi,  Jalv 
23.  I*Hi. 

■  l'hnto.mlaroBrAi»h«.  v\c.  By  (iKOROX  M.  e<TKnKBBno«  U.O. 
New  Yurk.  WiUiam  MWJ  A  r>>.,  lS8i. 
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Ntifi(v*ptil}U>  nnlmaU;  %n^  that  fiuch  viru«to«t 
tn  virulrnro  by  being  grown  In  siicb  a  mcvUam.* 
will  not  trruibln  ynn  wllh  the  th^vry  of  immunUy 
which  I  (Icvolcipi'il  from  thp»c  exj>criincuu.  Like 
other  American  work,  It  may  have  im  value,  hut  It 
may  inlcnjnt  you  to  know  th.it  an  ikb\r-  OfTinio  wnirr 
in  thf  hkit  ^umlK^r  of   Virrhow'a    Arrtiin    h-as   pfft*- 

ftouitilod  a  theory,  which,  In  Iti  moct  import&nt  pointa, 
«  i()f*ntk-a)  wjth  my  own. 

In  l!<80  Mr.  Chauveaii  published  fotnc  obscnrfttioiu 
ami  I'xiwrifiu'nt*  which  indicat«d  that  even  >  rery 
vinih'nl  virus  of  a  fatal  disease  might  b«  made  to 
priuliieo  n  mild  attack,  if  Uie  doso  adininUt«rpd  was 
surlU'lcntly  small.  About  the  fame  time  I  demoa- 
straieil  by  more  niimerr)u>  and  direct  rxperimeuts 
thai  thi»  was  true;  but  I  went  beyond  this,  and  have 
th«»  inconl<5Stible  priority  of  ilcnioiistratiiie, — 

1.  That  a  oerLiln  numbtT  of  tho  nioet  virulent  and 
fatftl  fcprins  may  be  introduced  into  the  most  ftuocep- 
tiblti  body  wiiliout  producing  the  least  appirclmble 
effect:* 

'Ji.  That  by  increasing  this  number  slightly,  but  still 
using  a  relatively  siunli  dose,  germs  winch  ordinarily 
multiplied  throughout  tlie  whoi«  bo*Iy,  and  pro<Iiiced 
a  cou'^litulional  disease,  nwiy  becon)[>elled  to  multiply 
lucally.  and  cau^e  only  an  insignificant  hKal  lesion 
without  conslitutionai  syniptomB;' 

3.  That  ihi^  local  multiplication  confers  ftn  im- 
munity upon  the  whole  body;* 

4.  ThiU  the  inmmnily  produced  by  a  single  inocu- 
lation wllb  this  diluted  virus  efual^  that  produced  by 
two  inoculations  with  Pasteur's  attenuated  *iru».* 

Again:  wlien  Pasteur  announced  hi:*  dist-orery  of 
the  method  of  attenuaTin>:;  the  virus  of  fowl-cbolera, 
be  coupled  It  with  the  lh(*ory  that  this  attenuation 
was  due  to  the  action  of  atmosphorlc  oxvjzen;  and, 
although  the  evidence  in  favor  uf  this  thc-ory  wai 
neilhcrdirect  nor  abundant,  whatlhore  w.iiof  itcame 
direct  from  Paris,  and  this  was  finflicicnt  to  iiecure 
It  universal  attention  and  unquolilied  indorsement 
at  the  hands  uf  scientific  editors.  A  few  experiments 
led  me  to  conclude,  however,  tliat  this  theory  was 
incorrect,  tliat  the  attenuation  could  bo  secured  In 
the  absence  of  oxygen  as  well  a.s  in  Its  presence,  and 
at  it  M.U  really  ilue  to  Iosa  of  vitality,  the  rrnult  of 
ing  the  germs  fur  a  considerable  time  under  un- 
Jav^^Sphle  conditions  of  life.* 

trtic  that  these  conclusions  did  not  receive 
otiee.  favorable  or  unfavorable,  either  at 


It 


the  leas 

home  or  jTWiroad 

lished  beyon 

Chauveau 

the  fault  was  nei 

but  that  it  is  conH 

done  by  an  Ameri 

I  need  no  mora 
the  foci  that  I  den 
genns  thnl  boil  b 
plague  w'"  ''"'  " 
this  was  < 
menu  v- 

■who,  n«vei;li<  lc*9,  »i 
that    beJonscrd    to    ih 
^.ih'.  -    .    .    . 

del 

lu  - 


>  tHrfMnmont  of  nirilcultu 


;  but,  OS  ihcy  have  ^ince  been  ostab- 

uentlon  by  the  elaborate  rrsejircht"*  of 

icrs.  1  am  Inclined   to  thiitk  that 

ler  with  me  nor  my  exiierimenls, 

to  the  fact  of  the  work  being 

and  on  American  soil. 

all  your  attention  here  to 

ted  which  one  of  the  several 

ribed  as  |M>('uliar  to  Bwlne- 

of  the  disease,  and  that 

r  before  the  same  cxperl- 

>y  P.isteur  and  his  assistants, 

led  in  bearing  off  the  honors 

American    discoverer.      This 

•e  your  renders  in  sufflclenl 

!  of  ^ciecte.^ 

iiriiiis  of  the  gwrm  «f  fowl- 

iiV*,  ADnnU  rcpurt.  tMl  «a«l  1882, 


cftwiera,  and  the  exact  elTeel  of  ilUInfecfant*  ani 

C'nd'itions  of  existence  npon  1'.  v^ii  wiM 
B»y  reftorts  the  reconl  of    nea'' 
6l'ty  experiments  which  it  has  - 


«lau  lifa,  pp.  U-Mt. 


:vj,2»4. 


cau*^  Uy  *'rgiiiii:-in»  which  do  Qui  form  ati^rri-^ 

The  admirers  uf  Kooh  are  ever  on  the  alert  for 
opportunity  to  enlarge  upon  the  perfection  of  hi 
appar«tus  and  the  security  of  hia  pnr-o-ase*.     Tlie] 
ft»rget.    however,    that  the   most    solisfaclory 
which  he  ever  did,  that  which  raised  him  fj 
obntcure  phyBician  to  be  an  ocbnowieilged  tcU 
authority,  wa«   accomplished  witli  ao  appanucs 
primitive  and  impei-fecl,  that,  were  any  one  to  ok 
to-day.  it  would  only  create  ridicule  jumI  eontenpC 
I  refer  io  hi*  cultivations  «f  the  baeltlus  aatlira^  is 
i»t"teriiizeil  liquid   on   ordlun^    riM.r, i*,-«iii(*-    -Uflm, 
placed  over  wet  sand  in  a  .-  -rap- 

oratton,  covered  with  a  pi  .■'aM4 

over  an  olMamp.  His  discipltiii  con,  jNULa^i*,  oOArd 
to  criticise  inif»erfeet  apparatus  now:  bat  Jt  may  oot 
be  out  of  place  to  remind  them.  that.  If  tbcir  nufter'a 
6nit  work  hail  been  rejected  on  this  mteenuX^  he 
wouhl  proliably  still  be  an  uuknowu  plr]ndeiaB  InaB 
obscure  Uenuan  handet. 

After  all,  what  is  there  in  Koch*B  metliod  nf  eaU^ 
TAtion  on  Uie  surface  nf  solid  me<lta  that 
preferable,  or  even  ef^uai,  for  genenU 

cultiviition  In  liquids  ?     I-^  ' 'ific 

day  so  ignorant  as  to  beli<  e   itUrrutiliBif ' 

heating  »t  blood-serum  for  i  -  ti  Umcs  !■  UT* 

F.  (&$*=>  C.)  is  sufficient  to  t^^ftrly  sirriWt*  lt?>  U  It 
not  an  inconteotible  fact  that  cultivatHiM 
subsl.iiircs  cannot  be  made,  examineil,  as 
duoed,  without  exposing  a  large  »urfac«  t»«  KWrt—t 
Willi  unstenlixed  air  and  the  couniiea  geran  vbfiek 
it  contains  ? 

It  is  not  my  de*ire,  howerrr.  tn  detrart  in  any  way 
from  the  well-earned  r  ■  Jfr. 

Pasteur  (there  is  no  -  re- 

ceive ltx>  much  li  .  wncn  AiiiTr.*'«n  so^M« 

is  Hueered  at  an'  "j^canse  nf  alleged  taaper- 

feolions,  one  can ,    irotd  cattily  aMfMi—  to 

the  fact  that  £un:<[>ean'*  al*o  ar«  MliUa.  and  ihetr 
melhoda  not  beyond  •-Hlicisio. 

You  do  )>  •  be  airare,  Hr.  Eibar,  df  dw 

fact  tiiftt    .  ins    for   tbe    inT>ar%altao   «( 

the  c  -  '  -  f'9  of  aaimak  law  keamade 

on  a  I:  th«  past  ttx  ymtKamA  Itet  a 

consKi'  Ills  moD«yliaabcitt«Bed  la  tte 

study  ui  niiL-ri]-4irgnnisnas^  The  rcsalta  of  llwav  b»- 
veMigati'm*  hnv**  ^M>^n  a*)  «vi«facSoVT  to  Ite  peopla 
at  lar::  ;  pcTMavnt  bwaa 

was  •  sioai,  a  rart  td  th* 

duties „  :ziia  Uac  «C 

I  have  hty\  d 

und'T  my  •!.  .-alojgtoa 

year.     And  tvbtJu  1  xu*  wiiil&e  to  adaaH 

and  imperfrriioit«,  if  oae  eaa  lod^  trom  acfatt 

■-■I  lb«  i>|wta  ol  ibi—  ^^m  katv  yi^ 
Has  of  Keck  aad  PaHw.  I  9m  mm 

h«atlAaa»oa 

ii  ■ 

anlMi '  c«  un  a  ouilcifi 

forrlgii    i>i    i(ie    •diyrci  w    i 

t  iiiMinrwwiior< 
•04 114s.  v^  ^y  iftu, 

SMS),  «BanM»t«  Btt.  U4.  tat.    Ii 
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[vldu  the  UmR  of  the  director,  and  distracts  his  at- 

<'  are  endeavoring  to  overcome  these 
divishfii  of  labor;  aitd  when  the  new 
■r-- inlzed,  aijtl  running  smoothly,  we 
hopft  if  i;  y  all.  at  lenat  lo  keep  adding  to 

ifiirkn<>\^  uiuikI  contogia  until  we  ore  able 

C"  .  iucccBsfully. 

A  '  igo,  in  a  review  of  the  lut  report  of 

t'  I  (if  Agriculture  (Science,  III.  pp.  GSiJ, 

I  ■  -cation,  while  speaking  very  kindly  of 

t  :    -  Imd  been  done,  to  imimtite  that  the 

pro|Hi»eti  inve^iigatiuns  for  the  discovery  and  supply 
of  vaccine  lo  be  used  in  preventing  contagious  dia- 
■"  wcr^  uncalk'd  for  and  uselesv;  the  argument 
that  the  profession  could  be  relied  upon  to  pre- 
_  and  apply  such  vaccines  if  Ihey  were  of  snlhcient 
Tllue. 

In  rfftcJilnp  this  conclusion,  you  evidently  left  out 
pf  consideration  the  mo&t  important  elements  of  the 
problem.  In  the  first  place,  we  have  but  a  mere 
bflndftil  of  veterinarians  hi  the  wliole  countiy,  and 
lhe*e  mosily  locatt^d  in  cities  where  they  ar«  of  little 
use  in  treating  the  diseases  nf  mcat-proilucing  anl- 
Dials :  tti  other  words,  the  stook-raisprs  of  the  country 
ore  practically  beyond  private  veterinary  a>sii«tance. 
and  will  remutu  su  for  yearn  to  come.  In  the  second 
placp,  there  are  not  more  than  two  or  three  veterina- 
rians in  the  roiuitry  who  have  hail  the  training,  or, 
'inderd,  who  have  any  conception  of  the  processes, 
ntcesaary  for  the  »tudy  and  cultivation  of  the  group 
of  organisms  to  which  ihe  dlsease-gerius  belong. 
You  admit  more  tlian  this  in  the  editorial  to  which  I 
referred  in  the  first  part  of  this  communication.  In 
the  ibinl  placp»  there  is  nowhere  in  this  world  a  single 
r  '     ,'aii  tell  the  exact  conditions  under  which 

I  of  th**  diMMses  that  are  most  dangerous  in 

t  -iry  mtist  be  cultivated  >o  that  they  will  be 

kfe  ajt  v»rcine5,  and  at  the  same  time  capable  of  con- 
ferring a  certain  Immunity.     This  must  be  worked 
lut  by  long  and  costly  experiments;  and  surely  no 
hidividual  i5  likely  to  be  found  wlio  will  attempt  so 
lifficult  and  dangerous  a  service  at  his  own  expense. 
[n  the  fourth  place,  yon  will  ubserve  that  even  those 
updi'-ines  of  whii-h  the  processes  of  manufacture  are 
ilerably  well  known  (such  as  qulnla  and  nitrite  of 
imyl.  for  instance)  are  protluced  by  chemials,  —  spe- 
rialisis,  —  and  not  by  the  medical  profession.     How 
tiirli  mitre  necessary  would  it  be.  then,  for  sppclalists 
control  such  delicate   manipulations  and  compU- 
Ird  Apparatus  as  are  rc<|uiri-'d  in  the  reproduction  of 
inc'iiitaininate<l  germs,  especially  when  these  are  to 
h«ld  at  a  given  [Mint  in  the  ncale  of  virulence.    But 
w  ran  you  ask  our  people  to  depend   upon  such 
-  In  one  number  and  within  a  month  or  two 
:u  ihat  thtire  is  no  one  in  the  country  who  is 
..._  ..    .1;  uf  vwluc  in  this  dirnclum?    If  you  turn 
four  eyi-s  to  Germany,  you  will  we  Koch,  a»  a  govern- 
lent  ollicial,  using  national  appropriations  to  study 
le  organiaius  which  produce  the  diseases  of  meu  ana 
ilmals.     Turn  to  Kranc^*,  and  yuu  see  Pasteur,  also 
ly  the  help  of  tlie  govt^rnment,  endeavoring  to  dls- 
jcov^r  methods  for  the  prodncllon  of  vaccines  that 
may  be  ii.*ed  to  prevent  animal  ilisca-ses.    Do  you  see 
the  unaMisted  veterinary  prufifs^ion  in  either  country 
accomplishing  any  thing  in   this  direction,  though 
they  vti*l.ly  excel  ours  both  in  numbers  and  education? 
Wiiv.  then,  should  not  the  ofticiulsof  our  govomment 
<'     -^         riie  kind  r»f  wor(c,  and  strive  to  attain  the 
.'     And,  if  supplying  vaccines  to  our  funu- 
l  prove  tlie  mont  economical  and  satisfac- 
Inry  means  of  Hghting  certain  contagious  dKeuses, 
•wlir  Khould  not  the  agricultural  department  furnish 
Wich  r&ccinrs  ? 


Finally,  if  you  are  right  in  your  iupposlllon  that 
"there  must  be  some  misconception  lurking  in  the 
mind!*  of  the  dL'j.arlment  ofticUIs,  if  ihoy  really  sup- 
pose that  the  veterinary  profession  is  necessarily  in- 
competent to  deal  with  a  problem  because,  forsooth, 
the  known  methods  of  solving  it  liappen  to  be  delicate 
and  expensive.*'  I  would  like  to  ask  how  It  happens 
that  the  animal  plagues  of  this  country  are  increu!:«ing 
their  ravages  from  year  to  year  without  an  effort,  on 
the  part  of  the  veterinary  profession,  to  hold  them  In 
check?  If  'an  ordinary  citizen  '  supposes  that  our 
future  is  likely  to  be  different  from  our  past  In  this 
respect,  he  certaiidy  sluiws  a  surprising  ignorance  of 
the  methods  that  have  been  found  necebSary  in  every 
country  where  any  success  has  been  achieved. 

Is  it  not  our  duly  to  accept  great  national  prob- 
lems as  they  actually  esij.1,  rather  than  in  llie,  shane 
they  are  pictured  by  tln^  distorted  imagination  of  the 
editorial  philosopher,  who  conuw  in  contact  with  germ- 
diseases  in  books  and  periodical,  but  never  sees 
them  on  the  farm  and  the  ranch,  where  their  ravages 
amount  to  milliuus  and  tens  of  millions  of  dollars 
annually? 

In  closing,  permit  me  to  express  mv  personal  dis- 
appointment at  the  course  which  the  editor  nf  .science 
has  decided  to  ailopt  in  regard  to  this  bnmch  uf  our 
home  work.  It  was  expected  that  this  i>eriodical 
would  be  a  true  representative  of  American  science, 
defending  its  conquests,  and  encouraging  its  workers 
to  renewed  exertions.  With  certain  departments  it 
has  not  failnl  to  do  this;  but  with  others,  :is  I  trust 
I  have  sliown  in  this  communication,  its  only  effect 
has  been  lo  discourage  and  discredit  wlien  honest  and 
suceeTisfui  work  was  being  accomplished;  and  in  say- 
ing this,  t  know  [  am  not  alone  in  my  opinion,  for  a 
uumber  of  well-known  scienlillc  men  have  recently 
expref*.*ed  to  me  tlie  same  idea. 

If.  Mr.  Eiilt<ir,  this  cominmHcation  is  open  to  the 
charge  of  egotism  and  gaiTuIou>ness,  I  hope  it  will  not 
he  forgotten  tliat  Ihe  American  investigator  who  ia 
overburdened  with  motiesty  stands  hut  a  |K»or  chance 
In  the  struggle  for  ex[>tence  with  the  conditiuns  of 
environment  so  decidedly  against  him. 

D.  £.  Salmon. 

[We  have  bnt  to  repeat,  tl«it  **  work  of  value  upon 
the  subject  nf  micro-organisms  is  not  done  in  this 
country."  If  all  work  upon  micro-organi-.ma  that 
any  observer  choo»es  to  publish  —  the  result  of  un- 
skilled labor  —  is  of  value,  then  we  have  doubtless  cast 
an  unwarranted  slur  upon  American  ]nve^tigators. 
If,  on  the  other  hand,  only  that  work  is  of  value  in 
this  tield  which  Is  tlie  roult  of  untiring  industry, 
long  training,  and  judicial  criticism,  then  our  remaric 
va»  ju^t.  To  be  of  value,  such  work  must  be  rom/tlete 
in  alt  its  details;  and  the  relati>*nshlp  between  a  bac- 
terium and  a  pathological  proce^s  must  be  established 
beyond  a  reasimahle  doiibt,  provided  the  methodAare 
correct,  and  there  has  been  no  error  of  obtiervalion. 
It  pemains  to  be  seen  whether  American  work  of 
permanent  value  In  this  pranch  of  research  will  not 
receive  the  same  hearty  recognition  from  our  co- 
workers abroad  as  it  has  in  all  other  branches  where 
our  excellence  has  deiierved  acknowledgment.  In 
conclusion,  we  wish  to  state  that  we  do  not  care  for 
controverxy,  nortlid  we  intend  to  excite  it.  It  was  our 
belief,  that,  on  the  whole,  we  have  not  yet  ihurouuh- 
ly  mastered  all  the  requirements  necessary  for  this 
most  delicate  l>ranch  of  investigaiion,  and  that  a  re- 
minder v(  that  fact  wouUI  do  no  harm.  We  sympa- 
thise with  unrecoguizeii  merit,  but  would  console  it 
with  the  reflection  that  .Aucun  cUvm'tn  de  jUurs  ne 
conduit  it  la  ffloire*  —  Kb.  ] 
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THE   WO  UK   OF  OCTAVE  HALIAUER. 

TiiEtlisUngiiiKliod  physujist  anc^  engineer^  G, 
A.  Hirn,  st'iuls  lo  the  writer  from  his  sick-hed, 
where  he  bus  been  lying,  ns  hie  nmauucnsis 
pathptically  writes.  '  malade  depuia  plus  d'un 
moiit,'  a  I'iograpliiuul  skelcli  of  his  hardly  loss 
distinguished  and  talented  assistant.  Octave 
Itftlhiuer.  Thi3  poper  was  read  belbre  the  Stj- 
ci^'ti^  industrielle  de  Mulhouse  on  the  ^Oth  of 
January  last,  Mr.  Ilallaucr  dio*l  on  tlie  5th 
of  Deeember,  of  typhoid-fever.  He  was  born 
at  Metz.  Jan.  21,  !84^,  was  educated  there, 
and  received  the  degi*ee  of  bachelor  of  science 
in  1800.  He  continued  his  studies  iu  mathe- 
matics, and  entered  the  technical  school  at 
Mulhouse  at  the  age  of  twenty,  making  a  spe- 
cialty of  applied  mechanics.  He  liccame,  at  his 
graduation,  an  '  apprentioe-engineer  '  at  Bil- 
schwiller.  in  the  cstublishmentof  Stelielin,  and 
afterward  joined  Lelontre,  the  agent  of  the 
bouse  of  Grafensladen,  as  his  aid  and  secre- 
tary, at  Mulhouse.  Later,  he  became  the 
assistant  engineer  of  the  Association  des  pro- 
pri<^taircs  d'appnreils  ;\  vapour,  and  afterward, 
January,  1876,  the  engineer  of  the  Messrs. 
Hartmann. 

During  the  Franco-German  war,  Ilallauer 
served  with  the  French  as  a  lieutenant,  and 
fought  in  the  armies  of  the  Loire,  of  Orleans, 
and  other  sections  of  the  French  army  of  de- 
fence. He  was  present  in  the  deadly  tight  at 
Villersexel,  and,  after  the  defeat  of  the  army, 
took  his  forces  across  the  Jura  Mountains,  and 
retired  to  Lyons,  where  he  arrived,  sick  and 
exhausted,  with  tlie  portion  of  liia  command 
thus  save<i.  Recovering  his  health,  he  re- 
Bumod,  at  the  close  of  the  war,  his  [irofesaional 
work , 

During  the  campaign,  and  at  iuteiTals,  as 
opiM>rtnnilies  offered,  Hallauer  frequently  va- 
rietl  the  more  serious  work  which  came  lo  him, 
by  the  practice  of  an  accomplishment  in  which 
heoxuelled.  —  that  of  the  painter.  His  sketch- 
book was  tilled  with  studies  of  the  beautiful 
scenery  of  the  district  in  which  occurred  the 
operations  in  which  he  was  eng.iged. 

The  long  series  of  experiments  upon  the 
steam-ongine  in  which  Ilallaucr  engaged,  and 
which  have  nuide  him  famous,  were  commenced 
in  IM*j8.  The  lustory  of  the  development  of 
the  theory  of  the  steam-engine  (wliich  now, 
thanks  to  the  investigations  of  such  men  as  Hal- 
lauer, is  at  last  Jikely  to  bucome  soon  snlisfac- 
torily  complete)  may  be  divided,  according  to 
Hiro,  into  three  ^listincl  periods:  l".  That  in 
whit^h  it  was  assumed  that  the  heat  entering  the 
motor  simply  traversed  the  system,  unchanged 


in  amount,  and  acting  only  by  its  ^  head,*  a.^  In 
the  cose  of  falling  water,  finally  reached  the 
condenser  without  loss  in  quantity,  —  simply 
lowered  iu  tcniiMTature.  and  he»ice,  in  heaj 
available  for  purposes  of  impidsion ;  ^".  That 
in  which  it  became  recognized,  that,  iu  nddilion 
to  the  necessary  depression  of  tempei'.'''  >- 
there  is  always,  also,  an  actu.il  loss  of  \n.'u  I 
transformnlion  into  mechunical  energy ;  :5\ 
The  experimental  period,  —  that  in  which  it  at 
last  became  known  that  the  heat  supplieil  to  the 
engine,  in  addition  to  these  two  changes,  be- 
comes seriously  modified  in  its  availability  by  its 
interaction  with  the  walla  of  the  steam-cylio- 
der;  which  surfaces  take  up  heat  from  the  en- 
teriujr  steam,  and  transfer  it  to  the  exhaust  side 
without  deriving  from  it  useful  effect. 

The  first  period  dalfs  fr<jra  before  Ujg  time 
of  Carnol.  The  second  period  was  opened  io 
ISo2  by  the  labors  of  Clausiusand  of  Rankinc. 
The  third  |>eriod  has  only  been  entiiifd  uj»ou 
within  a  few  years  past,  the  espcrimenL-*  of 
Hirn  and  Hallauer  having  furnished  a  vt-ry  im- 
portant ])iivi  of  the  basis  for  the  new  tteatmeat 
of  the  subject.  The  writer  would  distinguish 
these  two  later  periods  as  those  of  the  '  ideal' 
and  of  the  '  real,*  in  the  theory  of  the  slt-am- 
engine.  Clausius  and  Rankine,  and  other  writ- 
ers on  the  theory  of  heat-engines,  have  usually 
taken  no  cognizance  of  the  ex|>onditure3  of 
steam,  other  than  those  involved  in  tht  thermo- 
dynamic relations  ofenergy,  and  ignore  the  nsu- 
aily  greater  demand  for  steam  to  supply  wastes 
of  heat  in  the  steam-cylinder  by  the  prowj»5e8 
now  familiar  to  every  engineer,  as  invariably  <k,'- 
curring  in  every  heat-engine,  —  those  causetl  by 
*  cylinder-condensation'  and  leakage.  The  lat- 
ter can  be  preveutetl :  the  former  may  be  ame- 
liorated, but  can  never  be  wholly  preventwi, 
and  will  probably  rarely,  if  ever,  be  re<Jneed  to 
such  an  extent  that  it  may  be  neglect^^d  in  the 
theory  of  the  engine.  It  usually  take-j  place 
to  such  an  extent  as  to  render  the  values  of 
efficiency  of  fluid,  and  of  engine,  and  of  esti- 
mated 'duty,'  olitaincd  by  the  purely  thermo- 
dynamic treatment,  far  fiijm  corre<*l,  and  oI\rD 
very  aljsurd.  This  fact  has  in  many  cases  in- 
duced praclicjdly  expert  engineers  to  regani 
the  current  works  on  therm'Hlyuamie'*  n^  d**- 
void  of  value  and  practical  interest,  ■■ : 

that  the  correct  statenieitl  and  a|>i' ^  •>( 

one  set  of  natural  laws  never  can  be  valueless, 
even  when,  as  here,  other  lawa  may  be  impli- 
cated in  the  same  set  of  phenomena:  wUicb 
may  be  equally  essential  to  a  complete  ami 
correct  theory,  and  which  laws  may  be  less 
well  determined,  and  their  o|ieration  Ic^s  pre- 
cisely   understood.     The   first   essetitial   step 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^H 
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^^\ing  U*en  taken,  it  becomes  a  duty,  not  to 

give  us  more  precise,  though  perhaps  less  con-             H 

^Htaore  tUat,  but  to  seek  the  knowledge  needed 

venient,  expreasious.     The  results  so  attained              H 

Hlrore  the  next  step  can  be  taken.     In  tbts  de- 

accord    very    sntisfnctorily   with    experience.             H 

|>arttueiit  also,  &s  in  others,  the  tlieorist  has 

TJiis  Inst  [K*rioit  in  the  history  of  the  theory             H 

often  ratleil  to  reaUzc,  that,  nlltioiigb  his  ninth- 
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Uic  fact  and  the  im|M)rlnnce  of  that  waste  by 
cyliutler-condensatioii  which  is  only  to-dny 
beoouiiiig  recognized  us  au  cssenlial  element 
Sn  the  theory  of  the  '  real '  slenm-engine  of  the 
engineer,  as  diatiuguished  from  the  '  ideal  * 
engine  of  the  anthorfi  of  the  theory  of  tliernio- 
dynamics»  and  whicli  is  recognized  as  im- 
peratively demanding  consideration,  if  that 
theory  is  to  be  made  of  practical  use  in  engi- 
neering. Watt's  discovery  of  this  *  cylinder- 
condensation  '  led  him  to  the  invention  of  his 
separate  condenper,  and  of  the  long- neglected 
but  now  familiar  steam-jacket,  — an  nttaclimcnt 
vhich  wa«,  for  many  years,  only  seen  upon  the 
Watt  or  Cornish  engine,  and  was  almost  never 
use<l  elsewhere.  It  has  now  come  in  with  the 
compound  engine,  and  is  familiar  to  every 
engineer.  Walt  also  found  that  this  action 
placed  au  early  limit  to  the  gain  derivable  by 
expansion. 

The  work  of  Watt  in  the  systematic  experi- 
mental study  of  tlie  steam-engine  was  not 
taken  up  by  his  successors  in  the  profession 
until  about  the  beginning  of  the  present  half- 
century,  or  a  little  later,  wlien  Ilirn  in  France, 
end  Ishcrwood  and  the  navy  department  in 
thi»  country,  began  the  work  which  has  now 
become  classic.  Defective  as  some  of  this  ear- 
lier work  may  be  by  some  regaifled,  it  was  of 
inestimable  value  ;  and  Ilirn,  an<l  his  assistant 
and  colleague,  Hallauer.  will  never  be  forgot- 
ten as  prominent  among  the  pioneers  in  this 
aU-imi*orlant  line  of  research.  Mr.  D.  K. 
Clarke  of  Great  Britain,  one  of  the  first  of  the 
new  race  of  engineers,  interested  alike  in  tlie- 
oT\  and  in  experiment,  familiar  alike  with 
the  science  and  the  practice  of  engineering, 
must  be  placed  beside  these  investigators  as 
having  persistently  called  attention  to  tfie  loss 
of  euerg3*  revealed  by  them,  and  by  his  own 
investigation  of  the  wastes  occurring  in  the 
steam-cyliudcr  of  the  locomotive.  This  work 
began,  in  his  case,  as  long  ago  as  18.).'>. 

llnllauer  was  one  of  the  first  to  recognize, 
and  frankly  to  admit,  the  defects  of  the  Mdeul* 
treatment  of  the  theory  of  the  steam-engine, 
and  was  as  prompt  in  his  acceptance  of  the 
inevitable  as  was  his  i)receptor.  As  Ilirn  says, 
breaking  away  from  the  old  system,  his  prog- 
ress was  rapid  and  salisfaclory.  Seizing  with 
avidity  experimentally  determined  facts,  he 
held  fast  to  the  knowledge  thus  acquired,  and 
demanded  that  theory  should  precisely  conform 
to  fact.  His  work  upon  the  coni|>ound  en- 
gine was  especially  fruitful ;  and  his  knowledge 
of  theorj',  and  his  skill  in  it*  application,  ren- 
dered his  work  at  onre  availalile.  He  studied 
Abo  the  data  given  him  by  Widraann,  relative 


to  the  performance  of  marine  ent;ii  '  1^ 

duced.  from  his  examination  of  th-  na 

here  revealed,  the  projior  methods  ol  iiicfitsiDg 
their  efficiency.  Uniting,  in  a  rare  degree,  the 
practical  sense  with  the  intellectual  cast  of  miod 
of  the  scientific  man.  he  wna  able  to  make  hi* 
work  immediately  and  most  efleclively  usefaL 

deferring  to  his  personal  character,  Uirndft- 
scrihes  him  as  possessing  the  most  admirable 
qualities.  Kindly,  alfectionate,  modest,  aad 
yet  intellectually  great,  Ilallancr  oniled  frith 
these  prepossessing  characteristics  the  most 
irrepressible  energy  and  mental  force.  The 
last  words  in  the  eulogy  by  hia  friend  Him 
are  those  of  personal  regard  and  of  deepest 
atleclion. 

Hallauer  wrote  many  papers,*  the  first  being 
an  account  of  the  method  adopted  by  Hirn  for 
determining  the  quality  of  steam  by  means  of 
the  calorimeter.  The  greater  number  were 
descriptive  of  his  experimeutal  investigations. 
He  was  an  honorary  member  of  the  .Socii'lt' 
industrielle  de  Mulhouse.  and  of  the  American 
society  of  mechanical  engineers,  and  was 
member  of  the  Soci^-t^  des  ing^nicnra  civil*  de 
Taris.  The  writer  wishes  to  add  to  the  eulogy 
of  Hirn,  if  it  be  possible  to  so  add  to  it,  tUi» 
tribute  of  kind  remembrance  of  one  who,  eieo 
were  he  not  so  distinguished  a  colleague  iu  the 
professional  frateruilies,  would  none  the  lets 
demand  the  moat  earnest  expression  of  atlmt- 
ration,  esteem,  and  respect. 

RuuEBT  H.  TnrR?Tu». 
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THE  SYNOPTICAL  FLORA  OF  NORTU 
AMERICA. 

The  second  portion  of  Professor  Gray** 
'  Synoptical  flora  of  North  America  *  has  ap- 
peared, six  years  alter  the  publication  of  the 
lirst  part,  which  contained  the  gamopetalou» 
orders  following  Comi)ositae.  The  present  in- 
stalment of  this  im|K)rtant  work — the  m«sfc 
important  contribution  (with  the  ex<.vpli!>ii, 
perhaps,  of  the  Genera  plantarum  of  IV^Tiilinrn 
and  Hooker)  made  iu  late  years  to  s; 
botany  —  troats  of  the  plants  of  Nortli 
(exclusive  of  Mexico)  belonging  to  the  la 
wliich  precede  those  elaborated  in  the  pre 
volume,  which  took  up  the  '  Flora  '  where 
wa:;t  Icll  more  than  forty  years  ago,  at  the  end 
of  the  second  volume  of  Torrey  attil  Gr«y* 
'  Flora.*  The  present  publication  is  de\H>t«d 
to  an  elaboration  of  the  families  (Caprifolineeaa 
to  Composibne)  embraced  in  the  accou<l  voluma 

1  I'tibllMhed  by  Uiiull)l4?r'VUlimi,  I'Kiti. 
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<if  Uic  old  *  Flora,*  and  is  therefore  in  a  certain 
»cf>Mf  a  now  edition  of  iLat  work,  althougli 
«rtirrlr  rrca-it  ami  rewritioii. 

"Ut  \'olnrae  is  of  special  iniportnnce 
Its  pulilit-alion  Ims  long  Keen 
lonked  tbr  tvttb  impiitiencts  and  its  pages  will 
be  exatnlnrxl  witli  the  deepest  interest  hv  all 
atmU-uis  of  American  botan}-.  It  contains  the 
mature  views  of  the  most  acute  and  profonnd 
stu(It-nt  of  the  great  and  dillicult  order  of 
C»  •  '-.to  which  not  less  than  one-eighth 

«i:  i!oworing  plants  of  North  America 

t  tic  jcforreiJ,  —  an  order,  as  represented 
_  this  contioent,  to  the  comprehension  of 
wkicfa  be  has  given  his  lioat  cHTorts  and  iin- 
flap*;tn!r  industrv  for  more  than  half  a  cenlnry, 
firi  it  is  saft  to  predict,  no  other  bota- 

111-  L  I  I'VtT  have  beL'ii  able  to  so  elucidate. 

Thi?  pliiiiLs.  brlon>|^iDg  to  5  families,  274  genera, 
ami  1.76"  species,  are  eliaraclenzed  in  this 
t*alumr,  which  contains,  exclusive  of  its  very 
fiUl  index,  440  pages,  of  which  all  but  about 
50  are  devDte<l  to  Conipositae,  with  237  genera 
and  1,C10  species. 

A  brief  and  necessarily  imperfect  comparison 
of  *  '  'lies  here  elalxirated,  as  represented 
In  try  at  the  present  time,  with  what 

w  1  of  them  whtfn  the  second  volume 

01  und  Gray's  '  Flora  '    api>eared,  be- 

imtvu  Ibil  and  iM-i^J.  will  show  the  extent  and 
cJiamei»T  of  the  work  which  has  occupied 
Professor  Gray  of  late  years,  and  the  impor- 
tance of  the  service  which  he  has  performed, 
as  well  na  the  zeal  and  industry  of  the  botanical 
travelliTs  and  explorers  who  have  long  been 
bii&y,  under  his  general  direction,  in  all  parts 
of  the  country. 

Adoxa,  transferred  (Vom  Araliaceae,  now 
appears,  represented  by  its  single  wiiiely  dis- 
tributed species,  among  Caprifoliaceae.  Ad- 
ditions to  Sambucus  are  S.  nielanocarpa  (of 
tlM!  bortbern  Rocky  Mountains)  and  S.  Mexi- 
caiia  (a  Mexican  species  of  the  boundary  and 
of  fr*nilheni  Calitbrnia).  The  Texas  station, 
tumr  San  Antonio,  of  this  tree,  is  not  given. 
In  Viliiimum,  V.  donsitlorum — a  southern 
Bpecics,  as  Professor  Gray  remarks,  too  near 
V  an  1  i fi .li urn  —  is  admittecl.  Symphoricarpus, 
a  ^  .it-ncan  genus,  is  increased  by  a  new, 

lo  -'d  section  with  tliree  species,  of  the 

6"  .  >n  mountains  :  Loniccraconjiigialis 

of  tii»-  >iL'rra  forests  of  California,  and  L. 
Utabrn^is  of  the  northern  Hocky  Mountains 
and  Uiah.  are  additions  to  tliat  genus  which 
«Jio4Va  bi>fiidf8  many  important  changes  in  the 
r?."  Ml  of  various  species.     luipor- 

Ifii.  I'L-ar  in  Hulnuceae.    Ix)ganieae, 

vliicb  apifcared  in  the  ul<l  "  Flora  '  as  a  tribe 


of  this  order,  is  now  placed  as  a  family  be- 
tween Aselepiadaceae  and  Gentiunawae.  in 
the  preceding  volume.  Borreria  is  reduced  to 
Spermacoce ;  and  Ilcdyolis  is  split  u\)  among 
Houslouia,  Oldcnlandia,  and  Penlodon.  Be- 
sides these  changes,  eight  genera  not  in  the 
old  *  Flora  *  are  represented  by  plants,  mostly 
of  West-Indian  or  Mexican  origin,  which  recent 
explorations  liave  brought  to  light  in  soutliem 
Florida  and  along  the '  Mexican  boundary. 
Kelloggia.  a  mouolypical  genus  of  the  Pacific 
slope,  commemorates  the  botanical  labors  and 
zeal  of  Dr.  Albert  Kellogg,  one  of  the  early 
explorers  of  Califoraia  botany.  The  large 
genus  Galium  is  increased  from  eighteen  to 
thirty-seven  siweies- 

In  Valeriauaceae.  Plectrilis  and  Fedia  are 
merged  in  ^'alerianella,  while  the  species  of 
Valeriana  are  increased  from  six  to  eight. 

The  extension  and  changes  in  Compositae 
during  the  last  forty  years,  as  was  to  have  been 
expected  in  a  family  so  largely  represented  in 
our  flora,  and  of  such  wide  and  general  distri- 
bution, far  exceed,  in  number  and  importance, 
the  changes  in  the  smaller  orders  alluded  to 
above. 

This  order,  as  repre8ente<l  in  North  America 
at  Uie  time  of  the  publication  of  the  old 
'Flora,*  was  grouped  in  eight  tribes:  in  the 
new  elaboration,  representatives  of  eleven 
tribes  ap|X'ar.  It  now  contains  representatives 
of  '2'M  genera  and  I,*J10  s^Jccies ;  while  forty 
years  ago  there  were,  within  the  limits  of  the 
region  embraced  by  Torrcy  ami  Gray's  publi* 
cation,  only  11)9  genera  and  1,011  species.  Of 
the  large  genera,  Aster,  which  Dr,  Gray  re- 
marks **  is  far  the  most  ditlictilt  of  our  genera, 
both  from  the  settlement  of  the  names  of  the 
species  and  IVom  their  limitation,  iu  re8|X'Ct  to 
which  little  satisfaction  has  been  olttained  as 
the  result  of  long  and  repeated  studies,"  heads 
the  list  with  124  species,  —  seven  less  than  the 
author's  elaboration  of  this  genus  for  the  old 
*  Flora.* 

This  diniinntion  of  species  is  due  to  llie  fact 
that  several  of  the  Linnaean  species  have  been 
dropped,  from  one  cause  or  another,  and  be- 
cause Aster,  largely  a  genus  of  eastern  America, 
lias  not  received  many  additions  through  west- 
ern explorations.  The  same  remarks  are  true, 
too,  of  Solidago,  our  second  largest  genus  of 
Compositae,  now  represented  iu  our  Ilora  by 
74  si^edes,  althougli  not  less  than  U4  were 
admitted  in  the  old  'Flora.'  Some  species 
have  been  dropped  entirely,  and  others  reduL-ed 
to  varieties;  while  few  new  additions  to  the 
genus  have  been  made.  Erigcron,  on  the  con- 
trary, has  been  nearly  doubled,  increasing  from 
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40  to  71  spodes.  Bigelovia,  whicli  fifty  years 
ago  hml  a  single  representative  in  the  Atlantic 
states,  now,  as  extended,  contains  lU  s|)ccies, 
with  its  centre  of  distribution  beyond  the 
Rocky  Mountains  ;  Wlience,  of  late  years,  have 
come,  of  course,  the  principal  additions  to  our 
flora.  Similar  comparisons  might  be  made  in- 
definitely between  the  comi>osilion  of  our  flora 
as  now  understood  and  that  of  tlie  earlier  part 
of  the  century,  were  such  comparisons  neces- 
sary to  illustrate  the  importance  of  the  work 
under  consideration,  or  to  impress  ui>on  our 
readers  the  sense  of  our  obligations  to  its  au- 
thor. Were  it  necessary  or  proper  to  say  any 
thing  at  this  time  iu  rcgawl  to  the  part  played 
by  Professor  Gray  in  the  development  of  bo- 
tanical science  in  this  country,  it  would  only 
be  necessary  to  i)oint  to  the  fact,  that,  of  the 
Nortli-Araerican  Conipositae  as  enumerated  In 
this  volume,  more  than  GOO  species  and  30 
genera  have  been  characterized  and  enrolled  by 
him  since  the  publication  of  his  previous  study 
of  the  oi-der.  Twenty-eight  species  are  first 
described  in  this  voUime. 

Tlie  ijrcscnt  volume,  like  its  predecessor, 
will  be  found  a  model  of  comprehensive  ar- 
rangement, and  neat,  concise,  and  clear  expres- 
sion. Uidike  its  predecessor,  it  hears  upon  the 
titlepage,  in  atklition  to  the  names  of  Professor 
Gray's  New- York,  London,  and  Leipzig  pub- 
lishers, *' PubUshcd  l»y  the  Smithsonian  insti- 
tution. Washington,*'  where  copies,  no  doubt, 
can  be  oljtained,  as  well  as  from  the  author  at 
Cambridjie, 


THE  LANGUAGES   OF  AFRICA, 

A  sketch  of  the  modern  lanf/ttaf/es  of  Africa;  ac- 
compitnieil  by  a  lan.i^uaL,'('-map.  Hy  Koukkt 
Nkki>iiam  CrsT.  Loudun,  TrUhner^  1888.  2 
vols.     10 +  000  p.     ii°. 

Thk  Caucasus  is  styled  in  the  east,  from  the 
variety  of  idioms  spoken  by  the  many  tribes 
that  are  harboretl  in  its  recesses,  the  '  ^lountain 
of  languages.'  This  variety,  reiii:irknble  as  it 
is,  becomes  insignilicant  wlicn  compared  with 
that  whicli  exists  in  Africa,  which  miglit  well 
be  called  the  -Continent  of  languages.'  Inlliese 
volumes  of  Mr.  Cust.  we  read  of  no  less  llian 
five  Imntbed  and  ninety-oue  distinct  idioms,  of 
which  four  humlred  and  tliirty-eight  are  classed 
as  languages,  and  a  hundred  and  lifty-three  as 
dialects.  And  even  this  does  not  complete  the 
list;  for  tlnMc  are  several  unexpIore<l  regions, 
of  whose  tribes  and  languages  nothing  certain 
is  known. 

A  closer  scrutiny*,  however,  lessens  the  mar- 


vel materially.     Of  the  idioms  cnumeratecl,  do 
less  than  two  hundred  and  forty-eight  belong 
to  that  portion  of  the  coutineut  which  lies  south 
of  the  equator.     All  these  idioms,  as  is  well 
known,  comi>o8e  only  two  linguistic  stocks, — 
the  great   Bantu   family,  which   occupies  the 
whole  of  the  wide  territory  explored  by  Living- 
stone and  Stanley ;  and  the  Hottentot-BushmaD 
family',  comprising  the  tribes  of  dwarfish  people 
who  seem  to  have  been  the  aboriginal  inhabit^ 
ants  of  South  Africa.     The  Bantu  nations  now 
speak,  accoi*ding  to  Mr.  Gust,  two  hundred 
and  twenty-three  languages  and  dialects.     But 
as   philologists   have   no   doubt   that   all  the 
idioms  of  the  Indo-Kuropean  stock  are  the  off- 
spring of  a  primitive  mother-tongue,  which  was 
at  one  time  spoken  by  a  single  tribe,  and  earlier 
still  b}*  a  single  household,  so  we  may  feel  as- 
sured that  all  the  languages  of  the  Bantu  family 
have  their  origin  in  the  speech  of  a  single  claa. 
There  was  reason  to  hope  that  in  Mr.  Cust's 
elaborate  work   we   should   find   this   process 
of  reduction  continued,  and  the  vast  variety  of 
African  tongues  brouglit  into  the  manageable 
compass    of   a    comparatively   few   linguistic 
stocks.     This   expectation,   unfortunately,  is 
not  fulfilled.     ^Ir.  Cnst  has  chosen  to  adopt 
the  classilication  of  the  eminent  ethnologist. 
Prof.  F.  Midler,  who  arranges  the  languages 
(or,  more    properly   speaking,  the   tribes)  of 
Africa  in  six  main  divisions,  —  Semitic,  Ilamit- 
ic,  Nuba-Fulah,  Xegro,  Bantu,  and  Hottenlot- 
liushmaii.      This  arrangement,  however,  was 
proposed   by  the  distinguished  Viennese  pro- 
fessor, not  for  linguistic,  but  mainly  for  eth- 
nological, or  rather  anthropological,  reasons. 
Only  three  of  these  divisions  —  the  Semitic,  the 
Bantu,  and  the  Hottentot-Bushman  —  are  true 
families.     The  other  three  divisions  are  styled 
by   JMr.  Cust,    'groups,*  —  a  word   which  in 
comparative   philology   has,  at   least  as  here 
employed,    no    scientific    meaning    whatever. 
The  connection  of  the  tribes  composing  these 
groups  is  not  even  geograpliical :    it   (le|K^nds 
merel\'  ui>on  some  physical  resemblances ;  and 
these,  it  may  be  aflirmed,  are   not  nearly  so 
strong  as  those  which  exist  between  the  Hun- 
garians, the  Germans,  an<l  the  Basques,  whom 
no  pliilol()gi>«t  would  think  of  classing  together. 
In  fact,  the  word  '  group  '  in  this  case  is  simply, 
as   ^Ir.  Cnst  frankly  admits,  a  confession  of 
ignorance. 

The  ignorancre  which  is  thus  confessed  is, od 
the  author's  part,  to  a  large  extent  vohinian'. 
With  the  immense  mass  of  linguistic  niaterids 
which  he  has  collected,  and  which  far  surjasse* 
all  ihat  earlier  inquirers  have  been  able  to  a^ 
cumulate,  uothing  would  have  been  more  easy 
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n  by  »  simple  collntion  of  vooabularies  — 
••1.  wbrre  praclicalilo,  by  grainmatienl  coin- 
son* —  to  ascertain  the  relationship  ol'  the 
n-i^  idmms.nntl  lo  rcfliK'o  ihtnn  into  thefaini- 
!li  thoy  !>oloiigr.    It  is  probable  enough 

Ui:i  -' )laleinnny:ii!iges  would  be Ibnnd, like, 

Ibt  basque  in  Europe  nml  Ihr  Khasi  in  farther 
India*  whose  kinship  couM  not  at  present  be 
(!eU>nultK*il :  and,  of  course,  the  *  langunge- 
majj*  would  show  many  vaeancies:  but  those 
are  ini|»vrfecti<>n9  which  belong  to  the  earlier 
i^jigr.'*  of  ul!  invesiigalious.  In  spite  of  such 
dmntiai-ks.  B  scientific  classilication  could  have 
h^v-<  which  would  have  gone  far  to  bring 

^^^;  ic  chaos  into  order,  and  would  have 

l>i  '   (mI  of  li»;ht  upon  Africau  elhiiulogy. 

■  regretting  these  deliciencies  in  Mr. 
Cu>»lV  work,  we  must  be  thankful  for  what  we 
havi'  gained  from  him,  which  is  not  a  little. 
lu  llie.se  two  voluincia  we  have  a  clear  and  road- 
abl.-  M.r.Hirit  of  the  present  slate  of  African 
pi  uid  a  c<»mpiVte  list  of  the  tribes  and 

bn^....«.  ~  .j1'  the  continent,  so  far  na  they  arc 
notr  known,  with  Inlero-ftling  details  concern- 
ing many  «>f  them.  The  names  of  all  the 
Aathor*  who  have  written  on  the  subject,  and 
till  ..r  their  productions,  are  given  with 

O'  le  fulni'ss  and  precision.     The  work 

diiplavH  t;reat  industry  and  conscieniious  ac- 
currtev.  The  cxtfusive  '  language-map,'  which 
Ir  tlv  been  prepared  with  much  care, 

%i  .  ititly  in  illustrating  the  trxt.  and  is 

in  itAcIf  n  nlO:^t  valuntt|<>  contributi<in  to  philo- 
to^nl  science.  In  spite  of  the  defects  which 
bare  lH»en  indicatetl,  Mr.  Cusl's  treatise  must 
1^  rir..M..,,(iifd  lo  by  by  far  the  best  work  which 
00  the  subject  to  which  it  is  de- 
vjv»-»i.  .'i-Uolars  who  pursue  this  imi>ortant 
bnnrh  of  linguistic  study  will  find  in  these 
Attractive;  voluini's  a  highly  useful,  and  indeed 
fllaoAt  in<li«iK*usubIe,  guide.  II.  H. 


MtSOR  BOOK  NOTICES. 

7  .•  a  fjn^fttali^wfntfhr  general 
rn    V.     Bkkok.v,   juti.,   and 
A>>V     I'-     lit  ii";t-..v.      Biwton,   Lee  ^'    Shefnirt!, 
7-*-2l0p      24°. 

[bettor  evidence  of  the  presunt  guueral 

Li   III    biolog)-  could    bi'  wanted   than  is 

growing  douiaud  for  popular 

rioo.     Thr  latest  of  these  is  a 

1   two  hunilred  and  Torty  pages, 

^'^rgcn,  in  which,  to  bo  sure, 

! ,  exce|»t  the  form  in  which 

t'ri.  ami  a  few  of  the  exam- 

^  tbor*  confers;  but  a  read- 


ing of  their  book  shows  that  they  have  given 
n  goo<l  deal  of  thought  to  the  presentation  of 
the  chief  arguments  upon  which  the  modern 
development  tlieury  rests,  with  so  few  lechni- 
calitios  as  to  render  it  comju'eliensible  to  even 
young  readers.  With  so  many  Iwoks  of  a 
similar  character  already  in  circulation,  only 
Ihe  test  of  lime  can  show  whether  this  latest 
one  meets,  as  the  authors  intended,  a  real  need. 
So  far  as  one  not  wholly  unfamiliar  with  the 
subject  can  judge*  the  story  is  well  and  simply 
told. 


Calcul  tleft  temp$  de  pose  et  tables  phntometriquet. 
Par  Ltoy  Vidal.  Paris,  Gauthier-Villars^  1894. 
114  p.     16^ 

Tins  little  Ix>ok  is  made  up  very  largely  of 
t.able«i,  whoso  object  is  to  enable  the  photog- 
rapher, when  supplied  with  a  particular  form 
of  photometer,  to  give  the  correct  exposure 
to  his  plate  under  all  circumstances.  The 
book  is  apparently  written  largely  for  ama- 
teurs in  landscape- photography ;  but  whether 
they  will  in  general  be  wiUing  to  trouble  them- 
selves to  procure  stich  a  photometer,  ami  carry 
round  the  tables  with  them  lo  consult  whenever 
they  wish  to  take  a  picture,  in  preference  to 
relying  on  their  judgment,  i=*  perliaps  r|Ucs- 
tionahle.  The  photometer  emidoyed  is  similar 
to  that  used  by  carbon-printers,  do|>ending  on 
the  cxiH>sure  of  sensitized  silver-pajwr,  and  the 
noting  of  the  tint  obtained  after  a  definite  time. 
The  author  refers  to  the  application  of  the  in- 
strument to  the  case  of  enlargement,  whure  it 
would  seem  to  be  more  useful  than  when  tak- 
ing the  original  negative.  There  is  one  serious 
objection  to  its  employment  for  the  latter  pur- 
pose, however,  which  our  author  seems  to  have 
ovexlooke<1.  This  is,  that  the  exposure  for  a 
given  landscape  does  not  depend  wholly  on 
the  total  amount  of  light  coming  from  it.  If 
the  background  is  the  im|K)rtant  |>orlion,  a 
certain  definite  exposure  will  bo  given.  If,  on 
the  other  hand,  it  is  the  foreground  tliat  is  of 
interest,  the  same  view  may  require  two  or 
even  three  limes  the  exposure  under  the  same 
comlitioua. 


Leuhlraad  bij  het  omlenpijzen  en  nnleeren  tier  Hier' 
kuniit.  iMor  Dr.  JiJLit:.s  MacLeod.  Al^'e- 
iiieene  dieikuud**.  Met  eene  titelpliuit  en  61 
door  d€Mi  schrijver  gegmaverde  figureu.  G«iit, 
Ii5ii3.     151  p.     12°. 

TiiK  author  of  this  little  school-book  has 
written  it  in  the  Dutch  language,  in  the  patriotic 
belief  that  dierkamU^  or  zo«jlogy,  njay  bo 
taught  iu  that  tongue,  which  can  supt)ly  all 
the  necessary  terms.      The  voUime  is  really  a 
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protest  against  the  custom  in  Belgium  of  using 
so  many  French  text-books.  1I(_'  carefuU}' 
avoids  all  except  real  Dutch  words :  so  we 
have  borstpijp  ( '  thoracic  duct ' ) ,  tuschenwerve' 
lig  (*  intervertebral '),  etc.,  all  of  which  arc 
gathered  into  un  alpliabetical  list  at  the  end  of 
the  volume,  where  their  French  equivalents  are 
also  given. 

The  l)ook  is  devoted  almost  exchisively  to 
the  anatomy  and  physiology  of  man  .is  illus- 
trating the  general  principles  of  animal  life. 
The  author's  presentation  of  the  rudiments  of 
his  science  is  excellent;  but  hiii  illustratioDS, 
white  lines  on  a  black  ground,  are  neither  very 
clear  nor  alwaA's  accurate. 


ASSOCIATION  OF  OFFICIAL  AGRICUL- 
Tf/HAL  CHEMISTS  OF  THE  UNITED 
STATES. 

At  a  meeting  held  In  Philadelphia,  Sept.  8,  to  con- 
sider the  ronn&Uon  of  a  sab-section  of  agrtcultttral 
chemistry  of  the  Amerieun  as-jocfatioa,  it  was  deemed 
inadviBable  to  apply  to  the  stAuding  committee;  but  a 
committee  was  selected  to  report  a  plan  for  the  forma- 
tion of  an  association  of  cliemisls  who  arc  engaged  in 
the  analysis  of  commercial  fertllJKera. 

The  committee's  report,  whicli  was  adopted,  recom- 
mended that  the  Association  of  official  chemists  of 
the  I'nited  States  should  be  organized.  To  member- 
ship in  this  society,  chemists  of  depArtmenta  of  agri- 
culture, slate  agricultural  societies^  and  boards  of 
official  control,  are  eligible;  and  each  of  these  organi- 
zations is  entitled  to  une  vote,  through  its  pro|>erly 
accredited  representative,  in  all  matters  upon  which 
the  society  may  ballot.  All  chemists  are  luvited  to 
attend  the  meetings,  and  lake  part  in  the  discussions, 
without  the  right  to  vote.  The  uffalrs  of  the  asso- 
ciation are  miiniiged  by  an  BKCCUtive  committee  of 
five,  including  a  president,  vice-president,  and  s^re- 
tary  {who  acts  a3  treasurer).  There  are  also  three 
standing  committees,  on  the  determination  of  phos- 
phoric acid,  nitrogen,  and  pota«'h.  They  will  dis- 
tribute samples  for  comparative  work,  and  report  the 
results  at  the  annual  meotliig,  which  takes  place  on 
the  first  Tuesday  in  September  of  each  year,  or  at 
any  special  meetings  which  may  be  called. 

After  the  acceptance  of  the  constitution,  the  fol- 
lowing oflScers  were  elected:  President,  Prof.  S.  W. 
Johnson  of  Connecticut;  vice-president.  Prof.  n.  C. 
White  of  Georgia;  secretary  and  treasurer.  Dr.  (J,  W, 
Dabney,  jun.,  of  North  Tarolina:  nieml>ers  of  the 
executive  committee,  Dr.  E.  H.  .ItMikius  of  (/"onnecti- 
cut.  Dr.  n.  W.  Wiley  of  Waslilngton.  The  presiding 
officer  then  appointed  the  fullnwing  members  of  the 
standing  committees:  On  phosphoric  acid,  Dr.  E.IJ. 
Jenkins  of  Connecticut,  Dr.  U.  C  While  of  Georgia, 
Dr.  W.  C.  Slubba  of  Alabama ;  on  nitrogen,  Mr.  P.  E. 
Chazal  of  South  Carolina,  Ur.  A.  T.  Neale  of  New 
Jersey,  Prof.  J.  A.  Myers  of  3Il«sis8ippi;  on  potash, 
Dr.  H.  W.  WUey  of  Washington,  Mr.  J.  W.  Gascoyue 


of  Virginia,  Mr.  CUffonl  Richardson  of   WasMag- 
ton. 

II  was  voted  to  adopt  provisionally  tlie  AcUot& 
method  for  ihedeterrainallon  of  the  various  forraiof 
phosphoric  acid,  involving  the  use  of  the  u^ual  neuir*! 
citrate  .solution  at  a  temperature  of  65°  C.  for  a  half- 
hour.  The  recommendations  of  Dr.  Jenkins  In  r^ 
f;ard  Ln  potash  estimation  were  accepted:  and  Mr. 
P.  E.  Chazal  of  Columbia,  S.C,  wa«  dirtvted  to  tiaf« 
the  proceedings  and  mpthoda  nf  the  axsocialMti 
printed  for  distribution  among  tliose  who  ira  fA> 
terested  in  the  subject. 


THE  AMERICAN  HISTORICAL  ASSOCU- 

TION. 

In  response  to  a  call  issued  by  Gen.  Eaton  atul 
F.  B.  Sanborn  of  the  Social  scit*nce  aasoclation.  and 
by  Professors  Adams  of  Ann  Arbor,  Tyler  of  Coraell, 
and  Dr.  11.  B.  Adams  of  Baltimore,  atwut  twroty 
writers,  students,  snd  teachers  of  liistory  in  this 
country  met  at  the  United  Slates  hotel.  Sarntogs,  <m 
the  morning  of  Sept.  9,  and  decided  to  form  an  i&-| 
dependent  organization  for  the  advancement  of  Uiftj 
scientific  study  of  liisiory  on  tliis  continent.  Ai 
others  present  at  this  and  I.\ter  sc-*Mon»,  wens 
dent  White  of  Cornell;  Charles  Deaue,  LL.D,,  «f 
Cambridge;  Justin  WinKor,  librarian  of  ifuranl 
university:  Genenit  Walker  of  tlie  Ma$ucba»i*lli 
intitule  of  technology;  William  D.  Weeden  t-f 
Providence;  Clarence  W.  Bowen  of  the  N»^w-V 
InJepemlent ;  Prf»feHsor«  C.  K-  Adams  of  Ann  A-- 
Tyler,  Crane,  and  Tuttle  of  Cornell.  Austin  ScoUrf 
Rutgers,  Emerton  of  Harvard;  Associate-pr^feMor 
U.  B.  Adams  of  Johns  Hopkins;  Dr.  Channing  and 
Dr.  Kraiicke  of  Harvanl.  Justin  Win^or  was  elected 
temporary  president,  with  Dr.  11,  B.  Adams  secreiMy- 

In  the  afternoon  President  White  of  Cornell  de- 
livered the  opening  address  in  Putnam  hall.  Ilr 
advocated  a  broader  treatment  of  historical  tojilu 
than  is  at  preseut  followed.  Xot  that  lit-  undf'rraiuM 
the  work  of  the  siiecialist;  but  he  (liought  that  « 
view  of  the  historical  work  now  i^»lng  on  Ir*  ■ 
world  showed  the  necessity  of  conno-^tini;  cr.: 
analysis,  on  the  one  hand,  with  a  syii: '  ^ultx 

on  the  other.     Instruction  In  history,  ■T>ir- 

ing  of  more  importance  every  day,  s-bouiJ  inrJuils 
both  methods.  He  severely  criticised  Herbert  Sp«»- 
eer*9  theory  of  historical  study  as  confoumling  * 
mere  search  for  slalistlcs  with  the  real  study  of  U» 
forces  of  civilization. 

Professor  C:.  K.  Adams  read  a  long  paper«  writtm 
by  one  of  his  pnpils,  in  which  the  actions  of  sevtral 
western  states  with  regard  to  the  lands  wMch  lU 
nation  had  given  them  fur  puri>nscs  of  crdlrgial* 
e<Iiicatinn  were  most  justly  denouncod. 

Wednesilay  morning  anotlier  ses«iiin  wa? 
which  a  constitution  vras  adopted,  and  i 
ofUcers  elected:  Andrew  D.  While,  pmsidi'ti,.  ,iu^.mj 
Winsor  and  C.  K.  Adams.  vicc-prvildeni#:  H.  ft 
Adams,  secretary ;  and  C.  W.  Bowen,  tr«asurvr.  Tbs 
affairs  of  the  association  were  confided  to  tbr  can;  sf 
an  executive  council  consisting  of  the  above  »  o^ri*. 
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Coil  Tyler.  W.  B.  Weedeu, 

Bariranl  college  then  reud 
lUlned  that  the  tfarly  stil- 
•Ainorican  colonies  did  not 
ience  in  tlie  management 
hftd  inherited  from  their 
one  of  the  most  precious 
lUli    race;   but   iliat   they 
^4o  this  country,  and  there 
•mHvlt  conditions  of  their 
He  further  »ald.  that  he 
m-lav  parish  of  160i>  was 
!Ung  link  between   the 
race  In  their  two  homes; 
of  this  connection.     Dr. 
pith  of  the  argument  ad- 
Ml  a  recent  meeting  of  the 
the    New-England    town 
live  creation.     Dr.  II.  B. 
tliplhion  there  was  not  one 
Inland  which  did  not  hare 
llion!)  of  old  England,  and 
of  the  paper  luider  discus- 
sing linlc.    Judge  Cham- 
Lblic  library  endeavored  to 
wei-e   not   inconsistent, 
:e   timt  the  Xew-England 
tlicm  to  a  grain  of  English 
ill  our  soil   reprwluccd 
uic^s  would  i»ermlt.    Presi- 
tlie  discussion,  remarked  that 
ijwr  an  example  of  the  union 
Bynthetic  mt^thods  which  he  had 

of  Johnn  Hopkins  then  read 

[:|ouiider&  of  New  Haven,  —  John 

ihllus  Eaton,—  who  had  strength- 

"it  the  outset  In  their  colony, 

iWle  of  Brahmins. 

t.ornt^ll  descrih<?d  some  new 

»v»l  history  which  he  has  rccf'ntly 

lltoiighi  tlic  field  would  he  an  atlnic- 

tbe  large  amount  of  n(*w  material, 

\^  now  mtHho<ls  applied  to  old  nuite- 

trnilltlons.  jHipuUr  songs,  and  folk- 

conlained  detaiLt  not  to  be  found 

.     A  9lill  more  curious  source  waj 

<torie»  with  which  the  preachers  of 

^d  ihf^lr  sermons;  each  in  itself  of 

^fonnliig,  fn  bloc,  invaluable  malerlal 

lliis  new  mettiod  of  study  would 

Irably  upon  the  study  of  our  own  his- 

;u  the  collection  of  local  traditions, 

tnlrit;  of  which  an  excellent  beginning 

Slave  stmgs  of  the  South, 

i  ;  uues  of  American  children. 

ii.1!?  (if  the  importance  of  Profcs- 

'I  then  introduced  Dr.  Francke 

iescribed  tlie  founding  and 

'ii  Germanlne,  with  which 

iialetl  for  two  years.     Justin  Wlnsor 

with  nn  account  of  the  Xarraclve 


and  critical  history  of  America  that  he  is  now  edit- 
ing, and  of  whicli  two  volumes  are  alrea4ly  printed 
although  not  published. 

At  a  public  session  In  the  afternoon,  Profeasor 
Tyler  of  Cornell  presented  a  rather  commonplace  nnd 
eulogistic  paper  upon  the  influence  of  Tliomas  Paine 
on  the  dccinration  of  independence;  and  Professor 
Austin  tScott  —  formerly  associated  with  George 
Bancroft  —  read  an  essay  on  the  constitutional  de- 
velopment of  the  United  States,  The  intense  heat 
Interfered  with  the  author's  delivery,  and  also  with 
the  taking  of  notes;  but  it  may  be  said  that  the 
author  maintained  that  what  he  termed  the  federa^ 
tlve  principle  was  the  key  to  our  constitutional  his- 
tory, and  he  traced  Its  action  with  great  care  and 
detail  through  the  successive  periods  of  our  national 
growth.  It  is  to  be  hoped  that  Mr.  Scott  will  still 
further  elaborate  aod  publish  liis  pujier.  wlilch 
showed  cousiderablo  ability  and  thought. 


NOTES  ON   THE  ELECTRICAL   CON- 
FERENCE. 

The  ElectricAl  conference,  called  together  by  iho 
commission  appointed  by  the  president  of  tlie  United 
States,  met  in  Philadel])hia  on  Monday,  Sept.  8,  and 
continued  Its  sessions  throughout  the  week.  The 
first  meetings  were  iield  in  the  lecture-hall  of  the 
Electrical  exhil>ition;  but  on  account  of  the  bad 
acoustic  properties  of  that  room,  the  sessions  after 
Tuesday  took  place  in  the  hall  of  the  Franklin  iu- 
stitute. 

About  one  hundred  and  seveuty-flve  del^jpites  were 
invited  by  this  commission  to  be  present,  and  con- 
stitute the  conference.  Of  these  the  greater  number 
were  American  InvesLlgalors  and  electricians,  but 
a  number  of  foreign  conferrees  were  also  included. 
Of  thette  it  should  be  mentioned,  that  [•lieru  were 
present  Sir  William  Thomson,  who  was  also  vice- 
president  of  the  conference;  Professor  Fitzgerald  of 
the  University  of  Dublin;  Professor  Oliver  Lodge  of 
Liverpool;  Mr.  W.  H.  Precce  of  the  English  postal 
telegraph;  Professor  Arthur  Schuster  of  Manchester; 
and  Professor  Sllvanua  P.  Thompson  of  University 
college,  Bristol. 

Tlie  conference  was  designed  to  be  representative 
of  all  interested  in  progress  In  eieclrical  knowledge; 
and  so  not  only  were  those  present  who  are  more 
concerned  with  the  purely  theoretical  questions  in- 
volved, but  also  tluise  especially  occupied  in  develop- 
ing applications  of  electricity. 

Prof,  Simon  Newcomb.  on  behalf  of  the  comiula- 
siou,  opened  the  cunfercnce  in  a  brief  address  of  wet- 
come,  and  also  stated  the  objects  for  which  the  con- 
ference had  been  called.  He  was  followed  by  the 
president  of  the  conference,  Prof.  Henry  A.  Row- 
land, who  delivered  a  carefully  prepared  and  very 
interefriing  addre-»s,  in  which  wero  discussed,  among 
other  things,  the  Interdependence  of  applied  and 
pure  science,  some  of  the  questions  atill  ttpcn  in 
electrical  science,  and  the  need  of  more  careful  train- 
ing In  the  theory  of  electricity  in  techiiical  aolioota. 
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81r  William  Tliomson  llien  nia*le  a  short  advlresfi, 
ftft«»r  which  the  conference  ftdjourned  lo  nioet  on 
Tuesday,  when  the  regular  discussions  were  hegun. 

The  oliject  of  the  coriferenoe  was  lo  take  iiulhorita- 
tive  Action  respecting  the  electrical  standards  reoom- 
mendi^d  by  the  international  convention;  to  consider 
the  advisability  nf  recuninienUing  the  estalill^^hment 
by  tlie  government  of  a  bureau  of  physical  standards; 
to  consider  what  could  be  dune  by  the  U.  S.  stgtial- 
ser\lce,  with  the  co-ope mt ion  of  the  various  telcgruph 
Aud  telephone  companies,  towards  increasing  our 
knowledge  of  atmospheric  eleolricity  and  t^arlh-cur- 
rent*;  and  lo  discuss  subjects  in  wldch  the  kn<iwledge 
possessed  by  those  acquAlnlcd  with  llie  theory  of 
electricity  could  lie  brought  to  the  aid  of  those  en- 
gaged in  tliG  applications  of  the  science.  The  senti- 
ment of  the  conference  was  in  favor  of  adopting  the 
electrical  standards  reconimendeil  by  the  interna- 
tional convention  which  met  at  Paris  last  April;  but, 
AS  considerable  difference  of  opinion  exl^^ts  a«  to  the 
best  standani  of  light  to  l>e  adopted,  the  whole  sub- 
ject of  tlie  ek'ctrinil  standards  was  referred  to  a  cnm- 
mittee  which  is  to  report  to  the  comtni^sion  M'ithin 
three  months.  lu  the  discu^'sloa  of  the  adopiiitn  of 
the  legal  ohm,  as  defined  by  the  Paris  convention  as 
tlic  resistance  of  a  column  of  pure  mercury  at  xero 
degi-eca  centigrade,  of  one  square  millimetre  cross- 
section  and  une  hundred  find  six  centhuelres  iu 
length,  it  was  brought  out  that  the  results  obtained 
in  the  experiments  wliich  liave  been  carried  on  du- 
ring the  pist  year  under  Professor  tiowland's  direc- 
tion, give  very  nearly  l»>0.28  centimetres  as  the  leitgth 
of  the  column  of  mercury  which  represouta  the  true 
ohm. 

The  subject  of  the  hen  methods  of  extending  our 
knowledge  of  atmospheric  electricity  and  earth-cur- 
renta,  and  any  possible  rclaiton  that  may  exisit  between 
them  and  the  weather,  wai  introduct-d  by  ProfL-ssor 
Abbe  of  the  signal-scrvici*.  He  represeut^^d  the  im- 
portance of  the  suhjort,  and  that  hy  u^ing  suitable 
methods,  and  by  the  co-operation  of  the  various  tele- 
phone and  tidegraph  companies,  much  valuable  in- 
formation might  be  oht^iiieil,  ami  without  ioterfering 
with  the  rei^uhir  work  of  the  lines  employed.  Sir 
William  Thomson  called  attention  to  liie  fact,  tlmlin 
the  study  of  earlh^currents  the  quantity  to  be  meas- 
ured i*4  the  diOfcrence  of  potential  between  the  puiut* 
of  obitorvation.  lly  such  measurement*  the  distri- 
bution of  potential  al  any  time  over  the  country  exam- 
ined mity  be  mapped  and  studied. 

The  quetttion  of  tlie  establishment  of  a  bureau  of 
physical  standards  was  introduced  hy  Professor  Snyder, 
who  pointed  out  tlie  advantages  which  would  result 
from  having  physical  standards  preserved  and  verified 
under  goveniment  supervision.  Work  which  is  now 
being  done  i>y  dififercnt  observers  all  over  the  country, 
and  in  a  way  which  Is  often  necessarily  incomplete 
from  the  lack  of  funds,  could  thus  be  done  at  a 
central  lalKtratnry,  moreclieaply,  effeclively,  and  accu- 
rately; and  thus  the  phyj-lcisis  now  engaged  in  theae 
laborious  dete^rniinutionM  and  comparisons  would  be 
free  to  occupy  i^hemselves  witli  investigations  looking 
to  the  diacoverj?  of  new  trutli.     In   the  diicussioa 


which   followed.    Professor    Rogers   of   Cau»liriUs»,J 
Mas.>i.,  urged  that  Llie  bureau  should  engage  in  H>ul^j 
iary  research,  and  showed  how  this  wa^  uecessarr  lai 
the  accurate  esl.abli8bm.'iit»»f  unit*.     iJeuL  Allen 
the  »ignal-»ervice  read  a  p.tp«r  giving  an  aceomi  t  tif  il»' 
success  that  hml  altcndei!  the  work  of  thnt  d^iiar- 
menl  in  obtaining  accurate  standards  for  ' 
try  and  baromeiry.   Professor  Ullgard,  aup<i 
of  the  V,  S.  coast-survey,  was  not  in  favor  -d  »u.  li 
bureau,  on  the  ground  that  It  would  discoura:*i*  \m» 
vale  i*e!M:)arcli,  and  that  the  present  bureau  of  weight 
and   measures    met  every    requirement.      Profc 
Simon  Xewcomb  spoke  in  favor  of  the  propo«i*s!  bu- 
reau; and  Sir  William  Thomson  not  only  favort^l  tb« 
idea,  but  thought  that  Instruments  of  ihenccui 
required  by  such  a  bureau  for  its  work  would  floor 
he  devised  and  constructed,  and  the  time  wa.*i  Ihet 
fore  ripf*  for  such  action  to  be  taken.     Flnall*  thi 
conference  adopt*'d  a  resolution  to  ii  ■  mt  H 

deemed  it  of  national  importance  that  i  i.-mUj 

fix  standards  of  electrical  measures,  uiid  i-^UibU^h  %] 
bureau  charged  with  the  duty  ftf  examining  and  Tei 
fying  instruments  for  electrical  and  other  phyTii< 
measurements.  The  commission  was  utfjcd  to  brli 
the  matter  before  congress;  and  it  wa*  left  with  tin 
to  decide  upon  the  manner  of  the  carrying-out  of  tbi 
Ulea,  whether  by  a  special  bureau,  or  by  enUrgit 
the  powers  and  duties  of  cxi.sting  departm»-ntv 

Ara<mg  the  discussions  that  occupied  the  altentlm 
of  the  conference,  pcrhftps  the  mo>l  int*'rt"«ling  on< 
was  that  opened  by  Prof.  Uenry  A.  Uowland,  upoiLl 
the  theory  of  the  dynamo-electric  machine.     ProfcMor J 
Rowland   maintained,  that,  neglecting  the  qursdou 
of  strength  and  rigidity  and  other  Buoli  mrcbaidcal 
reasons,  a  single  magnetic  circuit  is  better  ttjau  hj 
double  one:  meaning,  by  a  single  magnetic  circuital 
such  a  one   a^    would    be  obtained    by  plaeing  cbtfj 
armature  iwtwetm   the  poles  of   an  ordinary  hor**-. 
shoe  magnet;  and  by  a  double  magnetic  circuit,  nnrof 
the  form  obtained  by  putting  two  iior.».e*hot?  ma;n)iU 
end  to  end  with  their  similar  poles  togciher,  and  pat- 
ting the  armature  between  the  romp<mnd  north  i^  , 
south  poles  thu4  formed      In  the  single  circuit  llu 
lines  of  force,  after  pavning  thnmgb  the  armature,  rifi 
only  return  iu  one  way  tlirougb  tltc  m  »   n.t    in   li* 
double  circuit,  however,  the  lines  of  t 
by  passing  around  either  through  on»!  i 
other.     Professor  Rowland  is  of  the  opinfoti  timi  ibat 
is  far  more  leakage  of  the  lines  of  force  iu  to<'  <'i^^ 
of  the  double  circuit  than  In  the  case  of  ^ 
and  therefore,  otlier  things  being  eiiual,   i 
circuit  is  the  better  furm.    This  Is,  however,  a  quw 
tion  that  should  be  Invettigated  by  exiH'rimi'Ut,    H'ltd 
forms  of  dynamo  should    he  rarefully   ex  i 
determine   the  atnount  of  leakage  at  ei> 
Sucli    an    Investigation    would   li»»    very   imp'in*'*^ 
Professor  Rowland  also  advocated  the  nw  nf  ttis-ntM* 
of  cylindrical  section,  rather  than  n:ttoror ' 
oti  the  ground  that  the  least  amount  nf   ■ 
then  btf  use*!  mproduce  the  required  ir.  ■■'f 

aglven  massof  Iron.     Professor i5ilvhi.  *" 

dilTored  on  this  point,  and  preferred  tro 
ov!&l  section;  giving  as  hia  reason,  tliat  br  L 
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hy  ocUia)  rxpeHment  that  tbe  central  part  of  aa  iron 
corv  w^B  not  nearly  ho  pnwcrrully  magnetized  as  tbe 
MUter  p»%ti,  Fntfessor  Rowland  cal]f*d  uiit^-nlion  to 
tbe  fAd  that  Pr»ffssor  Thompson's  ».'xperinu*(it5  ha*! 
benn  mv\*f  with  short  straight  iron  niaK"*^^*.  where 
ti'  i<*e  (if  thp  air  totliemagneiiclincsof  force 

c  h(?  niusl  hnportant  factor,  and  lliercfore 

haJ  ieJ  J'rofessor  Thonip'tun  Into  error;  but  that 
ftince  in  the  dynamo  the  only  air-apaccs  arc  those 
I-  -'  ormaturr  and  llie  pole  pieces,  it  cli»scly 

T-  rin^  ni;u;net.  vliere  the  magnellc  eirctiit 

I'  I  In  tbe  iron  itAetf,  and  thcrffore*  as  Iti  tlie 

n  '.  tlie  iron  in  the  centre  of    the  core  of 

th<'  n  i^ti.  t9  of  tlie  dynamo  Is  quite  as  important  as 
tliAl   'It  thv  outside. 

JVufi'Miir  rittgv^mld  of  Dublin  showed  that  the 
liiw  due  to  ftelf-iuducliun  In  tlie  arumture  h  pro[)or* 
ttonal  to  the  linear  velocity  and  length  of  the  coils. 

Pn>fra»or  tiilrauus  P.  Tbon»|>6un  of  Hriatol  called 
attention  to  the  fact,  that,  whenever  a  cuil  is  short-cir- 
cuited. lh<fr«  is  a  real  lossyf  uncrgy  inlieat;  and  there- 
forv  it  Is  bad  to  set  two  bruelie?,  owe  a  little  ahead 
of  ihr  otiier,  to  reduce  sparking,  for  this  pndongB 
Ihv  time  during  which  the  single  coils  are  short-cir- 
cttited.  IJ«  also  noticed  that  since  self-iitductlon  is 
iociviutfd  in  proportion  to  the  incrcaiic  in  tbo  velocity 
of  the  armature,  or  to  the  increiL«e  In  the  number  of 
turns  of  wire  w  h!**b  it  contalna,  higher  cicctro-motive 
forvtf  14  to  bo  best  obtaine^i  by  strengthening  the  mag- 
netir  field.  Tlie  Rpealcer  llien  rof»Tred  to  the  great 
imp'jrtancc  of  using  the  hc^tt  soft  iron  in  the  fiehl- 
naj^irls,  in.itead  i^f  cast  Iron;  stating  that  an  English 
mal^fr  hail  ncArly  doubli^il  the  capacity  of  a  machine 
by  Hiitistiluting  fur  its  old  casl-lron  magnets  and  pote- 
pieo*"*  new  oufa  niaiie  of  bc-«t  forged  iron.  I*rofes-'»or 
Tliutiipson  even  went  so  fur  as  to  say,  that,  in  his 
optnton,  tt  U'a4  imptirtant  that  tbe  yrnin  of  the  iron 
vh.'iiTd  run  iu  the  same  direction  as  the  line*  of  mag- 
1  ■  The  spt'ulcer  aUo  objected  to  the  use  of 

U--  -  of  iron  in  ihe  magnets,  on  the  ground 

tha:  thr  great  time  reiiuirtid  for  sucli  masses  to  come 
to  their  full  degree  of  magitetiaatlon  interfered  with 
t'  iment.      Professor  Elihu  Thomson,   on 

t'  M.ind,  stated  that  when  tbe   iron  masses 

Vrr«  amaii*  the  extra  current  from  the  machine  liad 
so  high  an  electro- motive  force  as  to  make  trouble, 
and,  when  tlic  niaclilne  was  used  fur  arc-lights,  even 
Miti««Hl  a  sort  of  vihratlun  In  thidr  Intensity. 

Prif.  F.  E.  Mplier  of  Washington  University,  St. 
Uxili.  of>*»ned  the  dlscusMon  of  the  electrical  irans- 
mUalon  of  ciirn;v  by  a  diAcussion  of  tlie  case  of  two 
dptanao*^  one  l)i>ing  wual  a«  a  generatf>r,  «^nd  one  as 
ft  VKiior.  Hi*  Hbiiwt'il  that  tlie  performance  of  such  a 
«y«t«>fn  onula  \m  ailvanlageously  studied  by  a  series 
^',  in  pacii  surface  two  of  the  variables 

b  f  ibfl  two  machines,  and  the  third 

If-  -iirfaces  resftectivcly,  the 

*  r  Ucir,  the  work  done  by 

ti  ':i'iicy  of  the  system  a«  Indi- 

■se  two  quantities  of  work, 
itieries  was  discussed  at 
\  -  II.  Preece  of   London 
iu<  subject,  giving  his  expe- 


rience in  tbe  use  of  cells  of  tbe  Plantd  form.  He 
liiiS  these  cells  in  his  bouse;  iLsiag  electricity  not  only 
for  lighting,  but  in  many  other  ways.  The  celts  are 
charged  for  two  hours  every  day  by  a  dynamo  ma- 
chine; but  be  hopes,  when  the  cells  arc  in  a  little 
better  condition  than  now,  to  have  to  cliarge  them 
only  once  a  week.  Kach  cell  Is  made  up  of  twelve 
sheets  of  lead  about  a  foot  s<|uarc,  and  separated  bj 
thin  sheets  of  hard  rubber  punched  fiill  of  holes; 
the  alternate  plateit  are  jrdned  together,  thus  forming 
two  sets  of  six  plates  each.  Professor  Dcwar  of 
Cambridge,  England,  ^ave  an  account  of  the  chemis- 
try of  tbe  st(>rage-ccll,  which  was  of  verj*  great  inter- 
est There  was  considerable  general  discuf^sion  upon 
the  subject  of  the  storage-battery,  and  there  still 
seems  to  be  much  to  l)e  cleared  up  In  regard  lo  its 
action.  The  chendcal  actions  are  by  no  means 
simple. 

Tlie  subject  of  longdistance  telephony  and  the 
difflcuHles  that  attend  It  was  introduced  by  Mr.  T.  D. 
Lockwood,  who  in  a  long  and  interusLing  paper  gave 
the  results  of  a  great  deal  of  experience  with  long 
telephone  lines.  tSome  interesting  points  were  brought 
out.  The  noises  on  telephone-lines  arise  not  only 
from  electro-siatic  and  electro-dynamic  indui'iioui 
but  also  from  earth-cturonts  and  atmospheric  elec- 
tricity, Imperfect  contacts,  and  leakage  from  other 
lines.  Long  lines  are,  of  course,  mure  subject  to 
those  troubles  than  short  oni^s;  and  lines  running 
north  and  south  are  more  suliject  lo  dislnrbancc  than 
those  running  ea«i  and  west.  Sometimes  one  cud  of 
a  line  will  lje  noisy  and  the  other  quiet,  as  between 
Chicago  and  Slilwankee,  whore  the  Chicago  end  is 
very  quiet,  but  the  Milwaukee  li-rrainal  is  verj-  noisy. 
Lines  subject  lo  pretty  uniform  li»akage  are  less  noisy 
than  well-insulated  ones;  perhaps,  for  this  reason, 
lines  near  the  sea  arc  quieter  than  those  inland. 
Lines  on  high  or  mountainous  land  are  subject  to 
periodic  stonns,  the  uoUes  being  most  intense  at  oer- 
tain  hours  of  tlie  day.  Lines  con«'lructed  of  wire  of 
high  conductivity  are  less  noisy  than  Ihost?  uf  j^^realer 
resistance.  Lines  of  small  wire,  thus  having  less 
electro-static  capacity,  are  lets  noisy  than  lines  of 
large  wire.  A  good  method  of  tn*nting  a  uoi>y  line 
is  to  provhie  a  metallic  return-circuit,  hung  parallel 
lo  the  first,  and  similarly  to  it.  Many  of  tbe  sources 
of  disturhaiice  will  thus  bu  gotten  rid  of.  In  case  of 
a  long  alr-llnc,  ending  In  a  short  uuderground  cable, 
the  person  at  the  end  of  the  cable  can  make  himself 
heard  at  the  other  end  of  the  line,  hut  the  man  ut 
the  end  of  the  long  Ihic  can  not  make  himself  heard. 
For  short  lines,  less  than  two  miles  in  length,  cables 
of  insulated  wire  covered  with  tinfoil,  this  covering 
being  grounded,  are  useful,  and  get  rid  of  some 
sources  of  disturbance;  hut,  on  account  of  the  large 
capacity  of  such  a  line,  the  retanlation  is  very  great. 

Professor  Fitzgerald,  w  ho  was  expecting  tr»  give  an 
abstract  of  the  paper  read  by  Lord  llayleigh  liefore 
the  British  association,  on  the  subject  of  long-dls- 
tance  telephony,  had  been  obliged  to  leave,  so  no 
complete  presentation  of  Lord  Kayleigh's  results 
could  be  obtaincil:  but  Professor  Rowland  made  a 
brief  statement  of  the  nature  of  the  problem,  th»t 
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the  passage  of  the  ware-current  propngattng  the  tele- 
phonio  action  was  exactly  similar  to  the  sinking  of 
the  heat-waves  into  tlie  earth,  treated  by  Fourier; 
ami  l>y  reasoning  from  llie  nature  of  that  wave  propa- 
gation he  coTictuded  itml  the  sound  uf  a  deep  base 
voice  could  be  hear<l  farttier  than  that  of  a  hlgh- 
pltclied  voice.  Mr.  Lockwood  said  that  experience 
in  ocean-cable  telegrapliy  confinncd  this.  Professor 
Carhurt  slated  that  Lord  Itayleigh  had  from  similar 
considerations  calculated  the  farthest  distance  at 
which  telephonic  communication  cotild  ho  main- 
tained in  such  a  cable  as  the  Atlantic  cable,  and 
gives  the  extreme  limit  as  twenty  miles.  This  is 
fuily  confirmed  by  experience,  according  to  the  testi- 
mony of  Measr?.  Preece  and  Lockwood. 

Capt.  O.  £.  Michaetis,  of  tbe  Frankfonl  arsenal, 
read  a  paper  in  which  he  recommended  the  study  of 
the  'stnictural  metals,'  iron,  cop[>er,  brius,  etc.,  by 
electrical  or  magnetic  methods,  with  a  view  to  ascer- 
taining whether  some  such  methods  could  not  be  de- 
vised that  should  detect  weaknesses  not  otherwise 
to  be  discovered. 

A  short  discussion  then  took  place,  on  the  measure- 
ment of  large  currents,  Id  which  there  was  nothing 
particulary  interesting  bought  out. 

Professor  Rowlnnil  then  took  up  the  subject  of 
lightning  protection,  and  gave  a  short  development 
of  Maxwcirs  suggestion  that  the  house  should  lie 
placed  in  a  metallic  cage.  A  bouse  in  a  complete 
metallic  cage,  one  enclosing  it  below  as  well  as  above, 
would  be  complelflly  protected  if  the  wlpt>s  of  the 
cage  were  sufflcienily  good  conductors.  This  fact 
leads  to  the  following  considerations.  Liglitning- 
nwls  should  run  down  the  four  corners  of  the  house 
and  across  the  angles  of  the  roof,  joining  at  the  top, 
thus  forming  the  skvleton  uf  a  cage.  If  rods  are 
also  run  down  the  middU;  of  tlie  sides  of  the  hon»e, 
or  if,  in  a  long  building,  two  or  three  equidistant 
rods  are  run  down  tbe  sides  and  connected  with  the 


rods  running  across  the  roof,  so  mnch  the  bciler. 
These  rods  must  be  lotW  grounded,  otherwise  ili*y 
are  of  uo  use  at  all,  and  may  be  worse  than  n**leM; 
for,  suppose  the  gaH-pliw*  rutining  through  the  house 
have  good  earth  connections,  the  lightning  will  be 
likely  to  leap  from  the  rods  to  the  ga»-plpes,  aivd  ia 
cause  destruction.  The  rods  down  the  sides  shouW 
therefore  he  connected  by  ruds  runuiug  across  undtr 
the  building,  as  well  as  by  those  over  the  roof;  and 
the  gas  and  water  pipes,  as  well  as  all  iarg«  ma*»*H  of 
metal  in  the  building,  should  be  connected  wlib  tin 
rods  by  good  conductors.  It  is,  of  course,  nt-ces-arr 
that  the  roils  should  be  of  good  conducting  roaleriiJ. 
—  solid,  not  hollow.  A.-t  tt  is  imimrtant  that  the  rods 
should  have  a  large  cro»8-sectton,  the  twisted  (tniat 
with  large  surface  and  very  little  moss  of  metal  ors 
not  good,  as  there  is  no  use  in  the  twisting,  and  tbe 
most  important  thing  Is  that  there  shi^uld  be  plmty 
of  metal  to  conduct.  There  Is  not  tbe  sllgbl«a 
necessity  for  insulating  a  Iightning*rod  :  the  lafcty 
of  a  building  depends  only  on  its  being  easier  for  lb* 
lightning  to  go  around  it  than  to  go  througli  it.  Of 
course,  from  the  cage  of  rods  above  dcscribetl,  «man 
rods  bearing  jtoints  are  to  rise  at  dlffereni  pcdnis  an 
the  roof.  How  high  these  should  be.  or  how  cIom 
together.  Is  not  very  well  deturuiine<l.  U  Is  con- 
sidered by  some,  that  a  rod  protects  the  space  in- 
cludt.'d  in  the  conn  whose  height  is  that  of  the  rod, 
and  the  radius  of  whose  base  is  also  equal  to  th« 
length  of  the  rml.  Others  think  that  a  space  la 
protected  equal  to  the  cone  whi.>se  height  is  ttiat 
of  the  rod,  and  whose  base  has  a  radius  of  twice  tlial 
amount. 

The  lime  for  adjournment  having  come,  the  ooA» 
ference  adjourned,  subject  to  the  call  uf  th*  chair- 
man. Professor  Rowland,  who  is  also  president  of  tbe 
commission. 

It  is  possible  that  there  may  be  another  sesriou  la 
Philadelphia  about  the  close  of  Kovember. 


BRITISH  ASSOCIATION  FOR   THE  ADVANCEMENT  OF  SCIENCE, 


PROCEEDINGS  OF  THE  SECTION'  OF 
ANTHROPOLOGY. 

Tax  admirable  snrvey  of  tbe  progr-ess  of  anthro- 
pological science,  comprised  in  tlie  luidress  made  by 
Pr.  Tylor  as  president  of  the  section,  was  listened  to 
with  great  satisfaction  by  the  members.  In  this  as- 
aoclattun.  as  in  the  American,  anthropology  has  been 
late  in  finding  the  recognition  which  its  importance 
AS  a  science  deserves.  Heretofore  It  has  been  treated 
as  a  department  of  the  biological  section.  As  the 
communications  have  gradually  taken  a  wider  range, 
and  become  more  numerous,  it  was  found  that  this 
subordinate  status  was  inconvenient.  At  the  present 
meeting,  anlhroi>ology  for  the  first  time  takes  tlie 
rank  of  a  section,  and  with  a  forlnnafe  choice  of 
offl'^ers,  —  the  vice-presidents  being  ProfeKsors  Boyd 
Dawkins  and  Dr.  Daniel  \Tilson,  and  the  secretaries 


Messrs.  G.  W.  Bloxam  (recorder|,  Rev.  J.  Campbell, 
Walter  Hurst,  and  J.  M.  P.  Lemoine. 

Among  the  papers  which  attr:u*te<l  m4>st  atleuUon 
may  be  ranked  that  of  Professor  Bi>yd  Dawkins.  oft 
tlie  range  of  the  Kskimo  in  sp:ice  and  time.  In  UiU 
paper  Professor  Dawkins  again  urged  witli  much  in- 
genuity .and  force  his  well-known  opinions  m  Ix  tltc 
probability  that  tbe  Eskimos  are  the  survivors  uf  lb« 
preliisturic  race  known  in  EurofH!  as  tlie  *esr^ 
dwellers.'  The  Eskimos  are  found  along  the  Arrtle 
Ocean,  from  Labrador  and  Greenland  to  the  we«t 
coast,  and  thence  extending  Into  Asia.  Everywhere 
they  appear  to  be  a  recedini:  race,  gradually  rclrva*- 
Ing  northwanl  as  they  are  prcssc*!  i>y  stronger  and 
more  warlike  tribes,  —  In  America  by  The  Indians,  In 
Asia  by  the  Mnneols.  The  researches  of  Mr.  Dail 
had  produced  evidence  that  they  formerly  dwelt  on 
the  west  coast  of  America,  far  south  of  their  prvaenl 
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ttmiu     In  Asia  some  Ilngui?flc  evidence,  in  Pnift^ssor 

DtwtcMi:*'^  npiniou,  showed  iin  lutercourBC  or  inter- 

n  ■iwct'n  them  anti  the  Mongol-*,  al  poims 

f  ■  itth-west  of  iht'ir  present  abode.     He  did 

V  1  that  ih«  mere  fact  ilmt  they  spoke  an 

a.-  '•   Ixdgiiage  could   he    regiird«d    hs   evi- 

>j  Lliey  were  ukin  to  the  Indiiini.     In   ap- 

l'  'laruc'ter,  antI  ciistonw,  thoy  wero  a  (iisltUL't 

>'?re  wa»  a  atixirti;  ftntipnlLy  between  them 

i;iUB,  rettallihg  In  freijuent  hosUHtics.     In 

i   Aide  Iwlt  of  debatublti  Innd  Wiis  always  left 

n  \he  two  roct^s.     In  AsIa  their  retallona  ivith 

-rn  neighbors  were  more  pacific. 

u:  with  tlie  r;inge  of  the  Eslvinios  In  time, 

irtt  (lol-'i  I'min  th(?  historic  gmund  into  the  domain  of 

f>ology.     We  have  to  go  b.icic  to  the  'c«ve-m**u,'  as 

Ihey  are  styled*  whose  traces  are  found  not  only  in 

CftVK»,  but  along  the  cuurae  of  rivei-s  and  in  uther 

locillUeA.    Tliey   dret<ae<l  in   skins,   and   wore   long 

ytores.    They  were  ylciiled  in  the  use  of  the  needle, 

which   was   made  of  bone.     I'licy    wore   necltlaces; 

Iher  iiainted  thdr  faces.    They  manufactured  skln- 

•cntper*,  harpoons,   lance-heads,   and   other  imple- 

menia,  of  slone  and  lionp.     They  were  manifestly  a 

ncc  of  bnnters  and  fishermen,  of  a  rather  superior 

type.     They  were  also  artists  of  nn  mean  sicill,  as  a 

0^      '      '    I  reindeer  and  the  outline  of  tl»e  head  of 

a;  (of  i)oth  of  whicli  copies  were  exhibited) 

luiiy  I'^-'tjiiMiJ.    Of  human  remains  i>elonging  to  this 

ncr,  there  was  uuforluuately  an  nlnio^tt  entire  lack. 

Profesaur  Uawkins  did  not  itelieve  lliat  any  of   the 

tkeletoDS   or  crania   usually  referred   to  this  people 

pp..ii.   »...,., g^]  Jo  jjeni.    There  was  every  reason  to 

tl.  ,ey  did  not  bury  their  dciid,  but  left  them 

W  "'    ■■  '■•-.rtrd  by  the  wild  Iicftsls,  and  especially  the 

Ityenas  which  then  abounded  In  southern  Europe. 

Thi«  and  all  the  other  clioraetcrisilcs  of  the  cave- 
dwrlJerd  arc  preciaely  those  of  the  Kskimoa  of  the 
prcAeni  day.  Tliey  are  himtera  and  fishermen,  wear- 
ing skin  dresses  wllh  long  gloves,  are  higlily  artistic 
lu  their  tastes,  and  do  not  bury  their  dead.  If  the 
question  U  asked,  how  they  came  to  emigrate  to 
America,  it  musf  Ite  remembered  that  the  same  ques- 
tion applied  to  the  mammoth  which  they  bunted. 
Bemains  of  this  animal  are  found  in  gn*at  abun- 
dance from  western  Europe  across  northern  Asia,  and 
Ihiiico  tliruu;?hout  North  America,  They  had,  of 
c  d  over  al  a  time  when  the  two  continents 

•  t  al  what  is  now  liering  Strait.     Wlien 

the  manimoiJ),  and  tlie  anim.ds  wliich  were  coutcm- 
porary  with  li,  migrated  in  this  direction,  the  cave- 
men who  liuntcil  tliem  would  naturally  go  with  them. 
Ip  all  probability  thery  was  a  period  when  peo[)le  of 
race  wore  scauered  orer  a  wide  region  of  the 
U  rxtending  from  western  Europe  to  northern 
rica. 
ri  ihr*  diitrns^ton  which  followed,  Prof.  T.  Rupert 
J^'  'ied  the  opinion  that  the  skeletons  found 

Ln  j.nd  other  loealities  where  the  impletnents 

of  iwellcrs  hare  been  discovered  belonged 

U>  '  and  if  so,  tliey  were  a  tali  pcoj}te.  of 

a  iKKliJy  structure   very  different   from  that  of  the 
Ssklmo.    l>r.  Wilson  remarked  that  the  hostility  be- 


tween the  Eskimos  and  the  Indians  adjoining  Ihera 
is  no  greater  than  that  wliich  often  exists  elsewhere 
between  two  iribea  of  Indians;  as,  for  example,  be- 
tween the  Sioux  and  the  Chlppewas.  wliure  it  is 
always  found  necessary  to  keep  a  wide  space  of  un- 
inhabited land  between  them.  As  to  the  similarity 
of  implemenis  and  uaagea,  itiat  is  common  l)etween 
harharous  races  whose  condition  and  surroundings  are 
similar.  The  fact  that  the  Eskimon  do  not  hury  their 
deail  is  readily  accounted  for  l)y  the  climalo,  which 
would  usually  make  burial  impossible.  Professor 
Dawkins,  in  reply,  insisted  that  there  was  no  evi- 
dence that  the  >keletons  mentioned  by  Professor 
Jones  belonged  to  the  cave-men.  He  beiieved  them 
to  be  intrubive  burials.  As  to  the  similarity  of  im- 
plements, it  must  Imj  remembered  that  in  the  present 
case  the  resemblance  extended  far  beyond  a  few  rude 
stone  or  bone  toots  and  weapons,  and  included  tlie 
element  of  artistic  faculty  and  products.  The  result 
of  the  discussion  appeare<l  to  be,  that  the  paper,  while 
admitted  to  he  highly  valuable  as  a  conlribulion  to 
our  knowledge  of  ilie  sul)ject,  left  the  opinions  on 
tlie  different  sides  as  widely  apart  as  before. 

Mr.  F.  W,  Putnam  gave  a  most  interesting  account 
of  his  examination  of  a  group  of  mounds  in  Flamliton 
county,  O.,  made  on  behalf  of  the  Peabody  museum 
at  Cambridge.  Discoveries  were  made  which  seem  to 
far  exceed  in  interest  and  importance  any  thing  which 
has  before  been  learned  concerning  the  builders  of 
those  mounds.  As  this  search  will  be  the  subject 
of  a  much  more  elaborate  paper,  which  will  be  read 
before  the  American  association,  a  summary  of  it 
would  be  out  of  place  here.  All  that  need  be  said  is 
that  the  facts  detailed  by  Mr.  Putnam  seem  to  show 
a  more  complex  social  life,  more  abundant  and  varied 
artistic  products,  and  a  higher  status  altogettier,  than 
can  be  deemed  consistent  with  flie  views  of  those  who 
hold  that  these  mound-builders  were  merely  the  an- 
cestors of  our  present  Indians,  and  in  the  same  stage 
of  culture. 

An  important  communication  by  Major  Powell,  on 
the  classification  of  American  languages,  wa«  Illus- 
trated by  an  ethnographic  map,  comprising  the  greater 
part  of  America  north  of  Mexico,  with  some  vacancies 
where  the  afhnlLies  uf  the  tribes  are  considered  by 
him  to  be  not  fully  determined.  The  numlwr  of  dis- 
tinct linguistic  stocks  in  this  region  is  quite  l.trge; 
and  as  ihey  have  been  studied  by  many  investigators, 
some  confu.-flon  has  arisen  from  the  variety  of  names 
given  to  Ihem.  Major  Powell  proposed  to  adopt 
a  system  of  nomcnclalure  based  on  certain  definite 
rules.  One  of  these  rules  is  to  adopt  the  name  given  to 
eacii  stock  by  the  author  who  had  first  written  about 
it,  Ho  would  not,  however,  go  back  for  this  purpose 
beyond  the  year  lS3t3,  the  date  of  the  publication  of 
Gallatin's  *  Synopsis  of  tlie  Indian  tribes,*  widch 
might  be  deeme<l  the  first  scientific  work  on  American 
ethnology.  Another  rule  woui<l  be  to  discard  all 
double  names,  that  is,  all  designations  formed  by  the 
union  of  two  names,  such  a-j  Uuron-Iroquois,  or 
Algonkin-Leuape.  Finally,  to  distinguish  the  name 
of  a  linguistic  stock  or  family  from  that  of  a  language 
or  dialect  included  in  it,  the  former  or  *  slock '  designa- 
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tion  shuuld  always  tei-iuhiiile  in  *  an.'  Thus  we  should 
harM  E-ikitnoaii.  Sho^hom'eaii,  Al^oiiklan,  Iroquoinii, 
PanrneeaD,  and  tlie  llk^.  lis  the  names  of  the  dilTereiit 
stocks.  lie  wa«  dMdt'dly  of  the  opinion  that  no 
mode  of  classifying  Iho  Indian  Iribca  other  thfui  by 
their  languages  would  !>«  found  Mtlsfactory.  The 
physical  diffi^iviiiPBare  certainly  not  stifRci«'nt.  Ttie 
arU  are  ii*>  crilfrion,  as  they  arc  readily  adopted  by 
one  race  frnrn  anotlier.  Institutions  are  more  perma- 
nent; but  still  in  some  cases  they  are  ndoptcit,  and 
they  dr»  nol  snfficirnlly  distinj^uish  the  races.  Myth- 
ologies are  more  distinoUve:  and.  Indeed,  il  will  gen- 
erally he  found  that  trilies  speaking  languages  of  one 
stock  have  similar  mythological  beliefs.  There  are 
In  Nt)i'tb  America  aliimt  eiglity  linguistic  stocks,  and 
as  many  mylhologics.  Tli^*  invesligalion  and  cIunsI- 
flcallun  (if  iht'se  stocks  and  of  the  langiiagrs  Inclmlcd 
in  Ihcm  is  aii  important  port  of  the  work  which  is 
now  engaging  the  atleutiou  nf  the  U.  S.  ulliuological 
bure;ui. 

lu  the  discusslou  whicli  followed  Major  Powell's 
communication,  it  was  suggested  that  the  establish- 
ment of  a  complete  erliuolugical  nomeuclaiure  was 
pn>periy  Uie  work  of  an  iniernalionai  commission. 
such  as  had  been  found  necessary  in  geology  and  in 
electrical  scictice.  It  would  he  a  very  suitable  work 
for  a  committee  of  the  anthropological  section  in  the 
Inr^maiional  association  fur  the  ailvancement  of 
science  which  seems  likely  to  be  formed.  Professor 
Miix  Mitller,  it  was  mcntiuned,  had  proposed  for  sub- 
families or  groups  the  termination  in  ic,  as  Indie. 
Pefiic,  Talarie,  Ugtic.  Those  and  other  suggestions 
Could  l)e  considered  by  an  iniernalional  commitiue, 
whose  conclusions  would  probably  be  genenilly  adopt- 
ed, and  thus  the  confu&ion  and  uncertainty  of  names 
whicli  now  cause  much  perplexity  would  be  removed. 
This  suggestion  was  received  by  the  sectiou  with  iudi- 
calions  of  general  approval. 

Mr.  C.  A.  Hirschfeldcr's  paper  nn  antbropoloincal 
discurerlca  in  Canaila  gave  much  very  interestirtg  in- 
formation. His  invesligalionshavct)ccn  quite exten- 
eive.  including  the  openiug  of  over  tlirec  hnndrvd 
Indian  graves  and  mounds.  The  large  numberof  In- 
dian wares  and  relic.-t  found  in  these  excavations  now 
form  an  important  part  of  the  collections  of  the  Cana- 
dian t^thuological  mu'^eum  at  Ottawa.  A  description 
of  tlie  vast  Ilunm  ossuaries,  or  bone-plls,  was  given, 
fully  corroborating  the  accounts  of  the  Jesuit  mission- 
aries. The  earthworks  of  Canada  are  much  mure 
numerou?)  an<l  important  than  has  been  generally  siip- 
posed.  Mo.^t  of  tliese  are  considered  by  Mr.  Hirsch- 
felder  to  l»e  the  work  of  the  Huronn  and  other  tribes 
known  to  us;  Imt  one.  of  evidently  very  ancient  date 
and  pt*culiar  character,  he  is  inclined  to  ascribe  to  the 
mound-huilders  of  the  Ohio  valley,  or  a  race  akin  lo 
them,  as  It  bears  a  strung  resemblance  lu  the  works 
conslruct«-d  by  that  people.  It  is  *'itualed  on  an  ele- 
vated ridge  in  the  county  of  Elgin,  a  short  distance 
north  of  Lake  Erie,  and  lu\9  nttich  the  appearance  of 
having  l>een  a  stronghold  in  a  hoiitlle  country.  It 
comprises  al>out  eight  acre*,  the  dimensions  being 
four  bundred  and  twenty-eight  by  three  hundred  and 
iwenty-llve  feca.     A  donbh*  wait,  separated  by  a  ditch 


twenty  feet  wide  and  five  feet  deep,  forms  U)c  4^ 
fence.  The  outer  wall  is  thirty  feet  thick,  auil  hu 
on  the  inside  a  leilgc  where  a  row  of  men  could  He  at 
full  length  concealed  from  obfl«>rvatifai.  Alt  the  ar> 
rangemenis  show  that  (be  fortress  wa4  Inti^nd^l  (a 
have  a  strong  garrison,  and  to  be  prepared  to  meet  a 
large  asAailing  force.  The  numerous  buHaU  and 
weapons  in  the  vicinity  seem  eviilenccs  of  a  protrarl«l 
warfare  carried  on  around  il.  The  antiquity  of  this 
singular  fort  is  shown  by  (he  slee  of  Hie  tre*«.  Thi» 
largest  of  these  is  over  eleven  feet  In  circumferiforr, 
and  must  have  been  nearly  four  liundred  yean  old. 
Various  indications  seem  to  show  that  the  dcfi'ndt'n 
ivere  finally  coriipieretl  hy  overwhelming  numUtn.  i 
A  iiaUiral  conjeclur**  would  be,  that  Uie  mound- 
builders  had  planted  this  outlying  fortress  In  a  coo- 
quered  territory  north  of  Lake  Huron,  whence  they 
were  finally  expelled  by  the  native  tribes.  Mr. 
Hlrschfelder's  paper  contained  much  other  infonna- 
tion  of  great  interest. 

A  very  valuable  paper  on  the  Huron- Iroquois  u  a 
typical  ;'ace  of  American  aborigines  was  read  by  I^.  i 
Daniel  Wilson,  evincing  the  wide  research  and  carv- 
fut  iiidiicLton  characteristic  of  the  writer.  The  nan-  ' 
ber  and  extent  of  the  Iluron-Iroquois  nations  v«f« 
dcscrilM-'d,  with  the  chiracleristics  which  distinguished 
Uiem  from  other  Indian  tribes.  The  people  wham 
earlier  found  at  Quel>ec  and  Montnral  were  evidently 
of  this  race,  and  the  evidence  tended  to  show  thai 
tliey  were  of  the  Utiron  division  of  the  rac«.  The 
crania  of  the  lluron-lroquois  people,  like  tJK»*eof  the 
northern  Indians  generally,  were  long  and  well  d«^ 
veloped.  The  cf»nlrasl  l>etween  tlielr  skulln  and  th« 
nearly  globular  crania  of  the  Oluo  mound-buUden 
was  Atrikiitg.  The  latter  people  were  evidently  T«ry 
numerous  and  well-organized,  Uiough  they  hod  not 
attained  an  advanced  degree  of  clvili/^tion.  Aft«r 
ezainining  all  the  evidence  on  the  Bulij*"*-''-*  'h»*  con- 
clusion to  whicli  he  had  been  brought  was.  that  the 
mound-builder:!  were  a  i>eople  of  a  not  very  high 
type,  who  were  muler  the  control  of  rulers  of  *upcrior 
energy,  a  sort  of  Urahminical  chiss,  hy  whose  direc- 
tion their  remarkable  engineering  works  were  con- 
structed. 

In  a  subsequent  paper  Dr.  Wilson  desrribi*d  a  »kall 
from  the  loess  of  Podbnba,  near  Prague;  and  one 
found  in  alluvium  at  Kankakee.  Til.,  alonj;  with  the 
tooth  of  a  mastodon.  He  compared  the  funner  with 
the  famous  Neanderthal  skull,  termed  pithlciiid  by 
Uuxley,  and  showed  that  there  wa*  In  certain  points 
a  striking  resemblance,  and  yet  Ihert;  was  no  «'vid«tice 
in  the  former  of  deficiency  of  brain,  and  probably 
would  itol  be  in  the  latter  if  we  had  the  whole  of  iU 
The  Kaukakee  skull,  though  found  under  circum-j 
stances  which  seem  to  indicate  for  it  as  gr*»ut  antiquUy 
as  ihat  of  the  Neanderthal  and  Po^lbitlta  cranU,  tsa 
well-formed  Indian  skull  of  the  usual  iy|M'.  Tbereia. 
however,  no  clear  evidence  that  its  contiguity  to  tfcu 
roastodoifs  tooth  was  not  the  result  of  accident.  Ib| 
can  only  be  said  that  tliey  wen;  found  near  t^jgrttwr. 
and  that  the  discoloration  is  about  tho  same  In  k«iUl. 
Dr.  Wilson  is.  however,  InclineiJ  to  believe  that  tlMJ 
niaslo<lnn  existed  to  a  later  time  an  this  than  cm, 
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■vn\  fODlltirnt,  and  not  Improbabty  ninn  will  be 
'  •    t^  coritctiiporaiicous  with  it, 

•  *rell  gavi>  an  nccnuiit  of  Uie  peculiar  inar- 

"f  lh»*  American  Bboriginee,  prefaced  by 

'  il  consfHtfrnliong  on   U»e  motives  which 

lie  estal>ll6liineni  of  these  Iaws      These  he 

I    I     Illy  to  the  tlesire  of  prrsprvinj:  jit^nce,  which 

''d  characteristic  of  tlie  domeslic  legialn- 

IfidiaikS.    This  WAS  illustrated  In  their 

.  Tns,  in   dispoMng  of  the  effects  of  the 

•'•tl.  and  In  other  usages.    As  one  of  the  main 

of  di$piito  amon^'  barba^Mt.')  trihfts  is  fur  tht^ 

tlon  of  women,  il  was  natural  thai  tiip.irlaws 

I  !■*•  -^iM  'i.illy  strict  oo  lids  point.     The  manner 

:e5  are  regulated  for  this  object^  and 

hienceof  the  clan  system,  wereclear- 

iit.     As  llifl  paiM^r  t:^  nnd*T9tuo«1  to  be  ii 

'  !  fbe  rontf'ot*  of  a  larye  work,  whieli  will 

ly  be  published  !n  full,  furllier  detail.t  need  not 

dd**d  hcn^     The  clear  and  judicious  views  pro- 

lnd«^d  wert;  highly  couitneuded  by  Dr,  Tylor. 

,-tTi    rrif€*rtaining  paper,  on   the  customs  and  lan- 

rf  Iruquois,  was  read  by  Mrs.  E.  A.  Smith. 

rly  de-scriptive  force  of  tlie  names  given 

Uje  lru*juui«  to  tlie  animals  and  other  common  oIj- 

surruuudiiig  them  wiis  shown  by  many  curious 

iples.     The    word   for    rattlesnake    means    '  he 

rotf;*  for  rabidl,  'two  little  ear*  together:'  for 

It  iirvaks  its  voice.'     Tears  are  'eye-juice;' 

tree-julc«,'     This  is  a  mode  of  word-forma- 

imon  ict  other  Indian  laiigua<;es.     Mrs.  Smilli 

that  the  missinnaries  and  all  other  authori- 

liave   heretofore  written  on   the  Iroquois 

ware  mistaken  in  their  views  as  to  liic  gcn- 

■ad  prjnounv  of  tbeai?  lan!;uagrfl.  —  a  hazardous 

rrtJon.     The  conclusions  of  educate*!  French  and 

luies,  who  have  spent  many  years 

MS.  Htid  ^peak  their  language  fluently, 

-can  [»■  jir"i'*ijy  CKitroverted  only  by  one  who    has 

rcn  the  9ame  amount  of  time  nnd  attention  to  the 

Idy. 

All  elaborate  and  extremely  interesting  paper  by 
tr.  K.  H.  CusIiiniK,  on  the  development  of  industrial 
and  timamental  art  amon;^  the  /uRis  of  New  Mexico, 
Ittstratcid  by  many  [dctorlal  doigns,  attracted  much 
itton.  It  is  impr)S8ible  in  the  limited  s|>ace  at 
imand  to  ^ive  even  a  «itjmmary  of  the  contents  of 
I*  vahialde  communication.  An  outline  of  the  rea- 
dng  is  all  that  can  1*0  attempted.  Mr.  t'ushint! 
reason  to  Itelievo  that  the  civilization  of  the 
rBI"  I*"  pnni-ly  liidlgenou*!.  When  they  first  entered 
on  iht"lr  *?x»»t*'nce  in  the  little  oases  of  the  desert 
Ich  they  made  llielr  home,  they  were  in  a  very  low 
of  barbarism;  out  of  which  they  (gradually 
^a.'.i  thi'niAelvcs  tiy  a  slow  but  steady  course  of  self- 
inenl.  Tlie  Hl»^es  of  tlds  jtroairess  were  set 
i-...:.  .wth  much  injE;i'imtty  and  cJearnesg.  Their  res- 
icrs  roAfi  gratlualty.  from  the  brusli-covered  wifr. 
lDthe*imAll  bdildingof  lava-sloite.eiltier  i^olale^l 
ti*!Ar  a  sprins!,  "t-  fastened  for  security  to  tlie  nholf  of 
a  cliff;  and  tbenc*?  to  the  huge,  many-storied  stone 
biUTAcJ^,  which  is  both  cliff  find  dwelling  in  one.  In 
\\k*  QiunttLT  their  earliest  vessels  of  gounls.  when  in- 


cased in  wicker-work  for  llie  convenience  of  trans- 
portation, gave  the  first  idea  of  a  basket  or  wicker 
Iray.  The  ba-fkel  wa^  limvl  with  clay  m  retain  the 
food  whicli  was  b<>iled  in  il;  and  from  this  custom, 
the  knowle<ige  of  pottery  took  its  rise.  The  fimt 
ornamentation  of  their  jMjiiery  wrm  derived  fn.>m  the 
imitation  of  wIcker-Mork.  Afterwards  other  ele- 
meuls  of  a  pictorial  nature  came  in.  The  unidual 
progress  of  tliese  improvements  was  traced  by  Mr. 
Cushing  with  a  care  and  minuteness  wliich  leave  no 
doubt  of  the  correctness  of  his  theory.  We  thus 
learn  the  interesting  truth,  that  civilization  and  art, 
of  no  mean  type,  may  spring  up  among  a  rude  people, 
without  external  impulse,  in  a  few  centuries  ;  for 
Zufii  culture  and  art  are  evidently  not  many  centu- 
ries old.  The  notions  widch  some  antbropolo>gists 
have  entertained,  tJiat  many  thousands  of  years  are 
needed  before  a  savage  people  can  emerge  into  civili- 
zation,—  which  tiie  Zutlis  are  jiist  touching.  —  are 
dispelled  by  Mr.  CuMiiiig's  diaeoveries.  In  tracing 
the  cour*o  of  this  progress,  good  use  is  made  of  lin- 
guistics, by  resorting  to  the  original  nuraning  of  the 
names  given  by  the  natives  to  the  various  objects 
nuder  consideration.  The  name  of  the  object  is 
found,  in  many  cases,  to  give  the  clew  to  its  origin. 

A  remarkable  paper  on  the  races  of  the  Jews 
was  received  from  L>r.  A.  Neubauer,  now  ri'sidlnglu 
England,  who  was  described  by  the  president  as  one 
of  tlie  most  distinguished  rabbluieal  scholars  of  Eu- 
rope. Dr.  Neubuuer's  easay  aimed  to  controvert  the 
common  Idea  tliat  the  Jews  differ  from  mo-^t  other 
nations  or  races  In  the  special  characteristic  of  (heir 
purity  from  foreign  intennixture.  So  far  is  this  frotn 
being  the  case,  lliat,  as  was  shown  by  much  evi- 
dence drawn  from  the  Scriptures  and  other  lii^lor- 
ical  sources,  tlie  Jews  have  always  l>een  inclined  to 
foreign  marriages.  Moreover,  the  number  of  prosc- 
lyles  to  .ludaisin  from  the  surrounding  race^  has  been 
very  great.  Few  races,  in  fact,  liave  undergone  more 
intermixture  witli  other  slocks.  The  ph>sical  and 
moral  differences  between  the  communities  of  .Jews 
in  various  pans  of  the  world  are  very  great  indeed; 
and  these  are  accounted  for  partly  by  tli»*ir  inter- 
marriage witli  other  races,  and  partly  by  the  influences 
of  their  environment.  To  come  to  a  thoroii|;hly  sci- 
entific conclusion  as  to  the  Jewish  phyfii'iue,  about 
which  many  erroneous  ideas  are  entertained,  careful 
admeasurements  are  necesBary.  Dr.  Xeul>auer  sug- 
gested that  when  such  admeasurements  are  made, 
the  rlglit  point  lo  begin  at  would  be  Jerusalem.  Tlie 
paper  made  a  strong  impression,  and  the  president 
expressed  his  full  concurrence  in  Dr.  Neubaucr's 
views. 

An  account  of  itie  haldts  atid  customs  of  the  Innu- 
its  or  fcskimo*  of  the  western  shore  of  North  America 
and  of  Point  Burrow,  tlie  extreme  norlii-we«t  purtion 
of  tlie  continent,  was  read  l»y  Lieut.  P.  n.  Hay,  and 
contained  many  fact*  and  conclusions  of/tuuch  inter- 
est, lie  gave  his  reastuis  for  believing  thnt  tlie  Es- 
kimos had  occupied  the  far  north  of  America  from 
a  remote  period.  Among  other  facts,  he  mentioned 
that  «>now-gog^les,  such  as  are  used  4it  prc*sent,  liad 
been  dug  up  twenty-eiglit  feet  belo\^  ibe  surface  of 
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the  groiinj,  The  Eskimos  are.  In  his  opinion,  a  people 
of  the  Ice.  and  from  time  immemorial  hiul  live<l  lUong 
thi?  ife-bonltir.  adpanoing  and  retreaiinfi;  witli  it,  hut 
never  raiding  far  from  it.  All  their  iuihlls  of  llf*:; 
wera  formed  from  Ihi*  conllijuity.  He  considered 
thera  to  be  a  race  di!«tinct  from  the  Indians,  not 
merely  in  tan;;uaL;e,  hut  also  in  physical  truits  and  in 
eharaetor.  They  bad  brown  hair  and  eyes:  a  black- 
eyed  Eskimo  was  hardly  ever  seen,  Their  complexion 
was  a  clear  brown,  throiu;h  which  the  play  of  color 
could  be  plainly  observed.  They  were  naturally  a 
peaceful  people,  and  be  bad  never  known  a  quarrel 
among  them.  Tbnuyh  very  superstllious,  they  could 
not  be  properly  said  to  have  any  religion.  They  ha*l 
no  conception  of  a  future  exiatence.  They  did  not 
bury  their  dead,  because  the  climate  made  this  usually 
impossible.  They  merely  conveyed  the  corpse  to  a 
distance  from  the  village,  and  left  it  to  be  devoured 
by  the  dogs.  That,  they  saiil.  was  the  end  of  the 
man.  Still  they  had  ideas  atniut  a  superior  being 
who  had  created  man  and  other  animals:  and  they 
aiso  believed  In  an  evil  spirit,  who  was  to  be  pntpi- 
lialed,  or  rather  menaced,  Into  compliance  m-ilh  their 
desires. 

A  paper  on  the  nature  and  orttcin  of  wampum,  by 
Mr.  II.  liale,  described  this  article  a"  shell-nioni'V, 
differing  fnnn  the  East  Indian  cowries  as  coined 
money  differs  from  bullion.  It  couMsts  of  circular 
disks  or  cylinders,  made  from  various  kinds  of  sea- 
ahells,  polished  to  ciuooLbnes^,  and  strung  upon 
strings.  These  served  as  currency  among  the  Xorlli- 
Amerlcan  Indians,  and  for  a  lime  among  the  colo- 
nists. Strings  and  belts  uf  wampum  were  al^o  much 
emplnye<i  In  the  rcremonlal  usages  of  the  Indians, 
and  ai  mncmunlc  records.  The  use  of  this  money 
was  traced  across  the  continent  U*  California;  thence 
to  the  Micronesian  groups  in  the  North  I'aciBc, 
where  it  is  universal:  and  thence  to  China,  where 
in  early  times,  according  to  the  native  authorities, 
the  money  waa  made  of  tortoise-.Hhell  disks  or  slips 


strung  on  string*.  The  modem  Chines*  «ipi»«r 
money,  known  to  Europeans  as  'cash.'  i^  niul«  in 
imitation  of  this  tortoise-shell  currency,  and  fa  ftlrung 
in  like  manner.  It  is  also  much  used  in  ceremonial 
observances,  like  the  American  wumpuni.  The  mrxle 
in  which  the  use  of  this  form  of  monry  may  tiare 
spread  from  Eastern  Asia  to  America  Is  ahovrn  by  the 
fact  that  several  Japanese  juuks  hare  been  wrecked 
on  the  west  coast  of  this  continent  during  the  pre*^M 
century,  and  their  crews  have  been  rw^cued  by  the 
Indians.  The  Micronetlans  have  also  lar^e  »atliug- 
vessels,  in  which  they  frequently  make  lon«  voyajgM, 
and  are  often  driven  by  stonns  to  great  distances  out 
of  their  course.  Fmm  one  or  other  of  the^e  »ourc«i 
tlie  Californian  Indians  may  have  easily  learned  »ncb 
a  simple  art  as  thai  of  making  and  using  ^hell  beads 
for  money;  and  this  art  was  one  likely  to  spread  to 
the  other  tribes  among  whom  it  was  founds 

In  the  long  and  interesting  discussion  which  eu- 
sued,  the  views  proposed  in  the  paper  were  genenUy 
approve*!.  Professor  Hoyd  Dawklns  suirgestcMl  for 
consideration  the  question  whether  all  money  migtU 
not  have  originated  in  the  exchange  of  ornament. 
A  doubt  having  been  expressed,  whetlier  the  shell- 
money  was  among  the  Indians  a  real  currency,  that 
is,  *a  measure  of  value/  several  facts  and  authorities 
were  cite<l  on  that  point.  Mr.  Gushing  stated  thai 
it  was  a  currency  among  the  Zufiis,  an<l  had  a  definite 
value.  Dr.  Tylor  mentioned  the  decisive  fact,  thai 
among  llio  Melanesians,  who  nearly  adjoin  th«  people 
of  Micronesia,  the  shell-money  is  in  use,  and  is  rm- 
ployed  in  true  banker  fashion.  A  native  who  lf*i>ds 
nine  strings  of  this  money  expects  to  rrceivc  back 
ten  strings  from  the  borrower  at  the  end  of  a  oioulli* 
To  gain  this  interest,  it  must  be  used  in  common  as 
a  medium  of  exchange,  which  It  could  uol  t)«  If  ll 
were  not  a  nteasnre  oi  value. 

Some  oilier  valuable  papers  were  read;  &nd  this, 
the  first  session  of  section  H,  must  be  dcem«d  to 
have  been  a  particularly  satiDfactory  one. 
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PROCEEDINGS    OF    THE    SECTION    OF 
CliEMlSTIiY. 

Dn.  SPKiNfiEK  of  Cincinnati  exhibitetl  and  de- 
scribed some  improvements  in  torsion  scales  and  bal- 
ances. Tlie-^e  instruments  arc  constructeil  with  stetd 
bands  or  wires,  upon  the  twisiln:;  or  toraiou  of  which 
they  depend  for  their  uction.  rrofessor  Caldwell  in- 
quired whether  bulance-'^  for  chemists  were  made  upon 
this  princijde.  and  their  cost  compared  with  ordinary 
knife-edge  lAlanoes.  Dr.  Springer  said  that  the  very 
first  one  nialle  was  sent  to  Prof.  K.  \V.  Clarke  at 
Cincinnati,  aifd  used  by  him  for  chemical  analysis. 
Professor  Clarke  said  that  its  use  by  him  was  very 
satisfactory.  7lj»e  adjustments  were  not  easily  dis- 
turbed, which  nlfas  a  very  imp')rtant  nuitter;  and  it 
was  as  sensitive  i4s  a  good  knife-edge  balance. 


A  paper  on  the  oheroislry  of  roller-milling  wm 
read  by  Mr.  Clifford  Richanlson.  The  nulhor  Btat«>l 
that  with  ordinary  milling  the  north-wcsiem  hanl 
winter  wheat  gave  a  dark-colored  flour.  This  diffi- 
culty i*  entirely  overcome  by  using  slecl  or  pi^rcelaln 
rolls  run  at  ditTerent  speed'*.  The  results  of  a  lanj-a 
number  <tf  analyses  of  the  products  of  roller-milling 
were  pres^'uted  in  a  series  of  tables.  The  A<(h.  oil, 
fibre,  and  albuminoids  increase  towards  the  ontidd« 
of  the  grain.  In  true  Itran  ihert*  Is  no  gluten,  lh« 
gluten  cells  being  scattered  through  the  interior  of 
the  grain.  All  the  ex[>erimcnis  were  made  on  hard 
Minnesota  spring  wlieat.  Eastern  wheat  does  not 
work  well  with  roller-rollling,  the  flour  being  dAife- 
Golored. 

Dr.  A.  A.  Julien  reiul  the  report  of  progrvss'by  ilie 
committee  on  indexes  of  the  literature  of  chemical 


Septuibzs  3tt,  1884.] 


SCIENCE. 


a21 


demetiu,  appointed  in  IS^'Z.    There  have  been  coni- 

pletiM  up  10  tlie  present  time,  Ozune,  by  Prufessor 

'      '   :  r»?n»3tldc  of  liyilnjgcn,  by  the  saiiie  ttutlior; 

•  ed  of  chcLnicn!  action,  by  Professor  Warder; 

>^.  by  Dr.  E.  .1.  Ilallock;  The  aclkm  of  heat  on 

in  sails,  by  Trofes^or  Prescolt;  and  about  six 

oiii-r^   are   in    progress.     The  caK>peratlon  of    the 

SmithvonUn    in»()i(ition   had  been  solicited   by  the 

c  =.  Id  order  to  reach  foreign  chemiBts.     The 

"  ;iimou5ly  Indor^^^d  tlie  action  of  the  com- 

uiiii.f-  111  ineMepfi  a]r*;nt1y  taken. 

Pri^f.  C.  E.  Munrne  iesu\  a  pa[)er  on  examination 
of  the  iiielboflfl  profwsed  for  rendering  the  lighter 
petroleum  oils  incxplosive.  The  author  used  alum 
and  unmonic  chloride,  and  found  they  were  both 
jnsiduble  in  the  oil,  and  inactive.  Camphor  also  was 
,.•..■.1  ^•'  'I  ijjig  reduced  the  fiash-lest,  but  made  a 
1  !»iTe  mixture  with  air  than  the  vapor  of 

iL'  .  ■  .*.u,i.i  oiL 

Profeajor  Atwater  read  a  paper  on  tl»e  chemistry 
)f  Hsti.  flounder  is  the  least  nutrilive  of  Ji8he»; 
rblle  the  salroonf  when  fat,  Ib  the  most  nutrilive. 
iterv  liave  least  uutritive  matter  among  the  inver- 
U^rmUit;  and  northern  oysters  are  more  nutritive 
than  thoM  from  the  south.  The  flcj-li  of  fish  con- 
lAiri*  !«'£*(  fat  and  more  wnter  than  that  of  vertebrates. 
^Igc:siiv«  fenocntd  act  upon  the  ilesh  of  fish  in  the 
le  way  u  ujion  that  of  the  vertebrates,  about 
leiy-etght  per  cent  of  the  albuminoids  being 
tgpHted  in  boUi  eases.  As  ordinarily  found,  fish 
!»(?«  fmm  five  to  twenty  per  cent  of  edible  matter. 
mfinl*t'r  of  the  Brili.^h  association  asked  if  the 
He>:«mentof  the  fi.shes  had  been  examined.  Pro- 
lor  Atwaler  replied  that  he  had  confined  bis  atlcn- 
ton  to  the  muscular  tissues. 

Vntf,  K.  V.  lUinninpt^ih  exhibited  and  described 
A  new  form  of  gas  regulator,  depending  upon  the 
tpanslon  and  cuntruction  of  a  confined  portion  of 
Ir  ocliiig  upon  a  column  of  mercur)', 
Professur  Stewart  mode  some  remarks  upon  a  new 
pnx'esK  of  manufacturing  leather,  by  which  the  de- 
pilltated  hide's  are  treated  niih  sulphurous-acid  gas 
in  closed  vessels,  the  process  being  completed  in 
atK>ut  twelve  hours,  producing  a  soft  pliable  leather. 
A  diwTUsaion  on  valence  was  opened  hy  Prof.  F. 
W.  Clarke,  He  remarked  thai  It  was  espt'oially  u?e- 
(ii)  in  nrirunic  chemistry  in  csplaining  isomerism  and 
h  11.     U  was  also  useful  in  mineralogy;  and 

L''  licd  as  examples  of   Isomerism   the  three 

i:icri}->  kyaniie,  andalusite,  and  fibrolite,  giving  a 
ictural  furtnula  fur  each.     He  iln'n  took  up  the 
|ae«tions  of  variable  valence,  invariable  valence,  and 
;imum  vult^ncc.  as  points  that  might  be  discusi^ed. 
krked,  further,  that  valence  was  an  attempt 
dn  the  arrongemetit  of  the  atoms  in  a  mole- 
Ff^and  SfHike  of  the  drawback  of  being  obliged  to 
irenent  them   on  a  plane  surface,  epace  of   three 
immsiont    tieing    much   nearer  the   true  state  of 
Prof,    B.    Silliman   remarked   ttiat  the  last 
•    nf   Professor  Clarke  was  the  key  to  the 
r  -lilty  about  valence.     A  plane  surface  is 

uih>  '•  Ml   to  explain  the  facts.    He  teslified  to  the 
\x  utility  of  viUcnce,  aud  spoke  of  the  chaotic  con- 


dition of  or^Fanic  cliemistry  before  this  question  of 
valence  was  appreciated.  It  was  a  working  hypothe- 
sis, a  scaffold  about  a  building,  but  not  the  building. 
Hypothetis  Is  not  always  the  truth.  Prof.  W.  liam- 
scy,  of  the  British  as.sncialion,  said  that  the  difikuU 
ties  about  valence  could  be  traced  to  Lavoisier,  who 
worked  u|>on  stable  compounds  as  oxides  and  cltlo- 
ridcs.  He  also  thought  that  a  study  of  the  heat  of 
formation  of  many  compounds  would  be  a  key  to  the 
valence  of  the  elements;  aud  ftaid  that  the  difiiculti<'8 
of  conceiving  of  the  motions  of  the  atoms  were  well 
illustrated  in  Sir  William  Thomson's  effort  to  explain 
them  in  complicated  vortex  evolutions.  Mr.  A.  D. 
Allen,  of  the  Briti5h  association,  called  attention  to 
the  failure  of  ctiemists  to  recognize  the  value  of  the 
work  of  John  Newlands,  In  the  jwriodlc  clasaiticatiou 
of  the  elements  usually  ascribed  to  Mendeljefl.  Pro- 
fessor Greene  remarked  tiiat  it  was  best  to  consider  the 
cause  of  valence.  Profe»sor  Ira  Rcmsen  testified  to 
the  utility  of  valence.  Ue  remarked  that  there  were 
two  ways  of  teaching:  one  by  giving  all  the  principal 
theories  first,  and  the  other  giving  the  facts  and  tlien 
the  theories,  —  which  latter  he  conslden*d  the  beat 
method.  He  had  come  to  the  conclusion  that  valence 
should  never  be  mentioned  until  all  the  important 
properties  of  a  compound  are  known.  In  regard  to 
its  value  to  young  students,  ho  thought  its  use  was 
dangerous  until  they  fully  understood  its  meaning. 
He  believed  that  the  value  of  valence  had  lieen  mag- 
nified, and  thai  it  wm  Iwtter  tostndy  the  reactions  of 
compounds,  and  the  methods  for  their  synthesis,  and 
the  manner  of  breaking  up.  Mr.  A.  11.  Allen,  of  the 
UritiMi  association,  said  that  many  formulae  that 
showed  the  structure  of  compounds  according  to  the 
valence  of  the  elements  do  not  give  any  Idea  of  the 
true  coiislitulion  of  these  compounds  as  ascertained 
from  a  kiiowle<Ige  of  their  properties.  Ue  gave,  as 
examples  of  his  meaning,  potassic  dichromate  and 
fuming  sulphuric  acid.  Professor  Dewar,  of  the 
Royal  institution,  London,  malntaiued  that  the 
graphical  method  and  structural  formulae  were  moat 
usefid,  but  they  are  often  presented  in  a  way  that 
shows  an  Incomplete  knowledge  of  the  ideas  of  the 
person  who  devi&ed  the  formula.  He  remarked  that 
the  text^books  contained  too  many  picliirea  of  graph- 
ical formulae,  and  that  he  cotisidercd  It  better  to 
follow  the  historical  method  for  developing  theory. 
Professor  Atwaler  thought  that  some  idea  of  valence 
should  be  given  at  the  beginning,  as  it  assisted  the 
student's  memory.  Prof.  W,  Ramsey,  of  the  British 
association,  said  that  lie  was  satisfied  of  the  utility  of 
making  the  student  perform  experiments  that  brought 
out  facts  to  illuBlrate  the  theory  of  valence,  and  thus 
understand  it-K  meaning  from  Jils  own  work.  Pro- 
fessor Caldwell  said  that  he  could  not  get  along  with 
students  In  cJieMiical  analysis  who  hat:l  not  obtained 
some  idea  of  the  theory  of  valence.  Professor  Hem- 
sen  thought  that  tlie  theory  of  valence  might  do  some 
good  as  an  assistance  to  the  memory;  but  isuch  as- 
sistance was  of  doubtful  value,  and  too  empirical. 
Prof.  J.  W.  Laiigley,  vice-president,  said  that  valence, 
or  chemism.  may  be  a  force  emanating  from  the  alum, 
or  it  niav  be  a  force  outside  tlie  alum;  It  Is  static,  ur 
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dynamU',  and  a  knowledge  of  It  was  more  a  phjaical 
Ihwi  n  choinical  problom.  From  the  educatlfmal 
view  be  thought  it  l>«(tc(  to  use  the  theory  of  valence 
in  connection  with  tlio  history  of  the  theori«»  con- 
cern ing  Htouis  and  molecules.  As  a  farther  step  the 
laiii;uat;4*  and  figures  of  magnetism  mi^lit  be  used. 

The  paper  on  the  optical  melliods  uf  estimating 
sugar  In  milk,  by  Dr.  U.  W.  Wiley,  showed  the  ^reat 
importance  which  must  be  attached  to  tbe  Influence 
of  albunien^ju  [he  speciHc  rot-ary  power  of  milk- 
sugar.  Tlie  author  prefers  to  use  an  acid  solution  of 
mercuric  nitrate  in  precipitating  albumen,  for  an  ex- 
cess fails  tu  dissolve  the  precipitate.  Professor  Jen- 
kins Hnd!>,  that  on  adding  sulphate  of  copper  and  the 
polassic  hydrate  the  separation  of  albumen  is  very 
complete. 

A  diflcusston  on  the  edncaliunal  methods  in  ial>orfi- 
tory  practice  and  in  the  illustration  of  chemical  lec- 
tures w:is  opened  by  Professor  Remsen,  who  remarked 
that  in  (tennany  tlie  student  does  not  go  into  the 
laboratory  utilil  he  understands  re-uctions,  while  in 
England  and  the  United  States  he  h  placed  there  at 
the  beginning  of  the  course.  Professor  liemsen 
fiillows  an  order  of  instruction  in  which  the  stiident 
first  becomes  acfinainled  with  apparatus  and  methods 
of  manipulation,  lie  next  makes  gases,  and  repeats 
lecture  experiments.  lie  then  experiments  on  oxida- 
tion and  reduction.  Next  follows  the  quaulltative 
analysis  of  air.  Then  come  alkilimetry  and  acidiui- 
etry,  with  success.  This  practical  work  and  the 
lectures  occur  siniultancously,  and  by  the  time  the 
Inclurer  has  reached  the  metallic  elements  the  fttti- 
deiits  are  ready  to  take  up  test-tube  reat'tluns  with 
profit.  During  the  first  year  the  student  should  only 
just  begin  analysis.  After  the  ueneral  properties  uf 
the  metals  are  known,  let  the  sLudeut  devise  methods 
of  separation.  The  course  of  Instruction  in  our 
colleges.  Professor  Kemsen  regards  as  too  short,  and 
superficial.  Lecture-experiments  should  never  bo 
made  forshow.  Aesiheilcs  and'ohcmls-try  are  entire- 
ly distinct.  Professor  Atwater  said  that  chemistry  is 
taught  now,  as  a  rule,  after  the  student  has  acquired 
the  methiHls  nf  the  classics  and  has  never  been  taught 
to  observe  facts.  Chemists  must  fliow  that  their 
science  will  givr;  what  is  railed  '  Iil>entl  culture,*  or  it 
will  not  fuul  a  place  in  our  educational  institutions. 
Present  methods  are  not  doing  this,  as  they  fail  to 
make  tlie  student  think  for  himself. 

Prof.  W.  O.  Atwater  rea"!  a  paper  on  the  assimila- 
tion of  atmospheric  nitrogen  l>y  ])larits.  KxperlmenLs 
were  made  oji  pease  grown  In  washed  sea-sand,  suj>- 
plied  with  pi-ojrtr  lutritive  solutions.  Tlie  pease 
acijuired  from  thirty-eight  to  fifty  per  cent  more 
nitrogen  than  they  contained  originally,  and  than 
had  been  supplied  as  nutriment.  The  above  result. 
Professor  Langley  n'niarked,  is  important,  as  it  Ia 
contrary  to  generally  rei^elved  ideas. 

Dr.  Springer  next  reod  a  paper  on  fermentation 
wltlioui  combined  nitrogen,  in  which  he  showed  that 
the  ferment  found  on  tl.o  stems  of  tobacco-plants, 
and  which  decomposes  nitrate?,  on  being  applied  to 
starch  and  sugar  gives  rise  to  butyric  acid,  and  ap- 
pears 111  prove  tliat  we  can  have  life  without  proto- 


plosnu  After  a  discussion  ujKin  fermentation.  ■ 
motion  was  carried  that  a  commltlee  of  the  sectloa 
should  petition  Congress  to  affortl  facilities  for  th<« 
study  of  fermentation.  Dr.  Springer,  Professor 
Wiley,  Mr.  Clifford  Richardson,  Professor  Remw«, 
and  Professor  Clarke  constitute  this  committee. 

Profejisor  Dewar  of  the  Royal  institution  read  a 
paper  on  the  density  of  solid  carbonic  acid.  Th* 
solid  acid  WiV)  obtainc4l  by  compressing  carbonic  acid 
snow  by  a  liydraulic  pr«ss.  The  sftocific  gravity  was 
found  to  be  irom  1.58  to  1.(10  of  the54>lid  acid.  Si»mc 
little  discussion  resulted,  by  which  it  was  brought  out 
that  the  curves  obtained  from  a  study  of  the  critical 
points  of  gases  may  explain  some  facta  in  regard  to 
dissociation,  as  there  are  many  coses  wheiv  the  theory 
of  dissociation  and  exfwriment  do  not  agree.  The 
prefsure  necessary  to  produce  the  solid  carbonic  add 
is  about  one  and  a  half  tons. 

Profess<.tr  Munroe  described  some  ex(ierf meats 
which  tended  toward  the  establishing  "f  a  law  of 
deliquescence.  The  temiwralun*  and  shajte  of  tii« 
vessel  were  not  taken  into  account. 

The  comiKwltion  of  human  milk,  by  Prof.  A.  R. 
Leeds,  was  found,  on  iL«lng  every  precaution,  to  tte: 
albuminoids  varying  from  .5  to  4.^^  \*er  cent,  lactose 
from  4.1  to  7.8  per  cent,  and  the  fat  from  1.7  to  T.ft 
per  cent.  The  appearance  and  8|ieclflc  gravity  of  ibe 
milk  never  Indicated  its  composition.  Impnivemeuts 
in  apparatus  fur  rapid  gas  analysis  by  Dr.  Arthur  H. 
Elliott  consisted  in  reducing  the  iongth  uf  the  tubet 
by  enlarging  the  upper  portion  of  them  into  bulbs, 
and  in  substituting  a  solution  uf  bromine  in  |H.na«>Ic 
bromide  for  the  liquid  element  to  absorb  illumlnanu. 
Mr.  A.  H,  Allen,  in  his  conimunicaiioo  on  oiU,  said 
that  shark  and  fish  oils  ai'e  often  nnsaponlliahlv.  and 
hence  are  not  fatty  ethers.  He  be)ievi»s  ihem  in  con- 
tain oholesierine, like  cod-lirer  oil.  The  fixed  oils  can 
l>e  separated  into  groups,  but  we  know  no  procus 
for  separating  a  mixture  of  lard  and  cotton-Aoed  oil. 

These  communlcatious  close<l  the  so^siomioC  by  far 
the  most  successful  meeting  of  section  C  for  many 
years. 

PHOCEKDiyaS  OF  THE   SECT/OX  OF 
SfECHAiVICAL  SCIENCE. 

Owing  to  previous  unfavomble  condition)*,  thia  wai 
practically  the  first  meeting  of  the  new  awiion  (0>  of 
mcchaidcal  science.  Notwithstanding  the  great  heat, 
the  small  and  inconvenient  auditorium,  and  lli*  fact 
that  the  Hectrical  exhibition  deprived  the  socUoti  of 
much  local  support,  the  meetiuK  wa»  a  greater  sn^ 
cess  than  had  been  expected,  and  warrants  tlie  antici- 
pation that  this  will  shortly  become  onr  of  the  teatlln^ 
sections  of  the  as^elatiou  as  it  Is  in  the  Hriilsh 
association.  The  attendance  was  Ui'ge,  and  includ- 
ed many  prominent  English  vlsilonn,  wlio  furnished 
papers,  and  took  pari  in  the  disru«siuus.  In  onler  to 
indicate  nu>re  delinitely  the  scope  of  the  Miction)  It 
has  been  pri-i|)osed  to  extend  its  title  to  *m*vhaoioiJ 
science  ami  engineering;*  and  it  Is  hoped  tliat  imr 
leading  engineers  and  architects  will  .  *  -ip 
Bcllve  support  by  presenting  before  It  p:i,  y- 
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In.  *  -  I'.'i.f  of  tbetr  work  fmni  scientific  sUnd- 
j*-  'k*«app<)fnilng  &  cnmmiliee  of  invilalif^m 

noeting,  two  special  committees  were  appointed  to 
ro!"  r  •'  '  •' rtjk,  ''I'ho  best  iiielhoil  of  teAcIiiiig 
Hi  ■  rriiij;.'  and  'Tlio  ust*  aiiid  value  itf 

iw  ...i^Js.  scrrws,  surfaces,  giiugc"*,  etc.,  and 

t'.'  '  dravingn,  in  the  modern  inaohliie-shop.' 

Mr.  .J.  i'.  Hortdley  rend  by  request  hi» 
*\  ^Jtmi   of    8t*f}im-engiiie    practice    in    the 

Vi  ^;  reviewing  Uie  diCFerent  classes  of  en- 

f  ill  :viiig  figures  to  slu»w  their  economy,  with 

oc^ '"(  fscts.    Mr.  tloatjley  classifles  engines 

M  for  compound  engines  for  pumping. 

ew..  r.  : t'n:;!nes,  saw-mil!   engine*,  marine 

engines,  locomotives,  liolstlng-engines.  st  cam -c  ran  est, 
stttanpamps,  porlahle  engines,  etc.,  and  engines  for 
eU^nric  liglillng.  HiU  would  ^eem  to  be  an  enu- 
menlinn.  rallier  (linn  n  cla>8ification,  of  different 
tjrpra  nf  engines.  The  paper  contains,  in  compact 
^rrn,  tnfonuation  as  tu  all  the  prominent  engines, 
and  formn  a  valuatite  .oddirion  to  steam-engine  litera- 
turr.     It  will  b*^  pHnled  in  full  tn  the  Trnnsactions. 

The  8ubjt?ct  for  the  day  was  then  inlrotluced  by  a 
paper  on  the  training  for  mechanical  engineers,  by 
Pn»f.  G.  I.  Ablen  of  Worcester.  Mass.,  In  wliich  one 
ph»<*'  "f  rht«  iubji'ft  w;i8  presented.  Profe*<or  Alden 
11'.  iKtrlance  of  pmctlcal  as  well  as  «cientiHc 

«i  .  and  claimed  that  the  chop  for  manual 

•itonld  not  be  such  an  InsliUitlon  as  would 
I  by  (ir  uiU  of  the  school,  but  should  bring 
with  it  not  only  ihe  methndx  but  the  businesH  of  aa 
actual  productive  machine-shop,  the  worlc  being  done 
for  the  niark»;t»  It  Is  to  be  regretted  that  other  promi- 
nent gHntlt'm»>n  ex|>ecied  to  fuinisli  papers  were  pre- 
Trnlrd  fri>m  alteiidiug. 

The  dl-cusBion  commenced  with  so  much  Interest, 
Ibii  An  extra  session  was  devoted  to  it,  when  the 
V4rin(i»  ph)L<!ies  of  tlie  qupfttion  were  brought  out.  A 
9tartJnt;-puini  was  Lhutt  formed  which  should  enable 
the  ctiuinilttcc  to  secure  a  wore  complete,  Important, 
knd  decisive  di»cus»ton  next  year.  Messrs.  Rtgg, 
Kent,  etc.,  and  Professors  Woodward,  Itobin»on. 
Wooil,  Thompson,  liiggins,  Carr,  etc.,  and  Webb, 
joined  In  the  dlscu»«ion;  and  the  latter  calle<t  at- 
tention to  the  noces»ity  nf  distinguishing  l>etween 
machluf^shop  practice  and  experiments  in  the  me- 
chanU'xl  Uboraioryi  and  pointed  out  three  existiug 
and  natural  kinds  of  schools:  1°.  n)anu.-il  training 
■clwMJff,  where  the  mannal  exercises  are  for  discip- 
Iftitf  only;  2^.  schools  for  ma^iter-machinists.  ^uperin- 
t-r  ■  'i\.  .19  At  CbAloni^*ur-Marne,  where   the 

[  ven  houM  daily,  for  three  years,  in  the 

•hH^i,  WILD  such  instruction  In  malhemallca.  draught- 
ing, <lc.,  aa  can  be  addtd  thereto;  3°.  schools  for 
ttieoh.-inIcaI  engineers  (a5  iho  EcmIb  ccntrale),  where 
ilienreticril  training  predominates,  and  where  there  is 
pi'  '  '  'i>-|iriictice,  or  only  sueh  as  is  speelatizcd 
a,  <'i|  so  as  to  give,  tn  the  limited  time  avail- 

A  ixiniiim  intellectual  and  manual  gra»p  of 

n,  ■\t  metlH^U. 

t-ii  MMi.ilAj  Trof.  W.  A.  Roger*  read  a  paper  on  a 
new  melbod  of  producing  screws  of  standard  length 


aiid  imlfonn  pitch;  and  Mr.  J.  A.  BrAshear,  a  paittrr 
on  the  production  of  optical  Hurfnei-s:  Hie  subject 
for  the  day  being  the  value  of  accurate  tcrew*,  sur- 
faces, etc.,  in  the  machine-shop.  Profe>sor  Rogers 
has  develoi>ed  a  method  by  which  practically  perfect 
9crew«  can  be  che.'tply  made,  and  Mr.  Biasliear  has 
succeeded  in  making  perfectly  flat  surfaces  of  larger 
size  than  usual.  Professor  Uogers's  method  "f  mak- 
ing a  screw  presupposes  a  correctly  graduated  ■^cale 
over  which  a  microscope  attached  to  the  lathe-carriage 
move*.  The  error  in  the  movement  of  the  c.irriage 
is  thus  made  visible,  andean  be  neutralized  by  means 
of  a  stout  micnmieler  screw,  which  varbs  slightly  the 
position  of  the  cutllng-tool  on  the  carrlat^e.  Hy  this 
means  the  screw  Is  cut  so  nearly  true  that  the  remain- 
ing ine'{ualiiies  are  easily  ground  out  by  means  of  a 
long  nut  cut  into  four  pieces,  which  can  be  put  to- 
getlier  in  different  ways  so  as  to  make  the  errors  In 
the  nut  opiM»~e  lho?e  of  the  fcrew.  Professor  Rogers 
pointed  out  the  way  for  furtluT  improvi-menls,  and 
iiopcd  that  some  way  would  be  found  for  the  detec- 
tion of  errors  extending  over  long  distanres,  by  means 
of  g;ra(btg9  rub*d  by  llie  screw.  The  subject  of  the 
proper  u-^e  and  preser%'ation  of  such  p»*rfect  screws  In 
the  nniehiue-shop  was  also  toucbe<l  upon  by  Mr. 
Pickering,  who  hai  fonud  means  in  his  own  praeilce 
of  distributing  the  work  .is  eiiiially  as  pn<«Hible  over 
the  whole  leading  screw  of  a  lalhe  in  order  to  keep  it 
from  wearing  unequally.  Tlii>  whole  subject  will 
come  up  next  year  for  di'-cnsBioti,  and  the  pnper  was 
deemed  nf  such  iin|H)rtance  as  to  warrant  Its  publica- 
tion in  full  ill  the  Transactions,  Mr.  Brashear'j  pa|>er 
Is  also  to  appear  iu  full.  The  d^cuitsion  of  these 
papers,  engaged  in  by  many  prominent  physicians  and 
engineer,  was  highly  inieresiing.  It  opened  by  a 
ciillclam  from  one  of  our  Kngli^h  friends,  who  ex- 
pected to  And  every  lUIng  in  tlie  Uniteti  States  done 
by  machinery,  attd  wat  disappointed  tn  tlml  that  ihe.'^e 
flul  surfaces  (or  slightly  curved,  when  needeil  ao  for 
lenftefl,  etc.)  were  produeeil  by  jMdi.-bing,  much  iu  the 
old  manner;  and  it  was  claimed  that  the  correct  form 
should  first  be  produced  by  machinery,  and  the  polish 
put  on  subsequently.  The  telescope  of  Mr.  Bessemer 
was  alluded  to  an  an  instance  where  such  work  would 
be  done  by  machinery.  Several  gentlrmeii  followed, 
and  spolce  uf  lije  difference  between  ordinary  work 
which  might  thus  be  produced,  and  the  extremely  ac- 
curate form*  required  for  astronomical  piirpi'ses  pro- 
duced by  .M  r,  Bessemer.  Professor  IIarkne^^  described 
his  mea.Hurenienta  of  the  •tran>it  of  Venna'  plane 
mirrors  down  to  hundred-thousandUisof  an  inch,  and 
showed  that  work  was  done  in  the  United  States  to  a 
degree  of  accuracy  not  jicrhaps  appreciated  in  Europe. 
Mr.  Brashear  elo-cd  the  d^••cu^sion  by  a  complete  de- 
fence of  his  methfxh.  He  claimed  tliat  the  degree  of 
accuriu-y  of  his  work  was  such,  that,  after  a  surface 
was  iKdi><hed,  he  couM.  by  a  few  suitably  lengthened 
strokes  of  the  p<ilisher,  m.ike  it  parabolic,  elliptic, 
or  any  thing  lie  wishtnl.  and  that  his  principal  diffi- 
culty was  that  the  finest  pnlisldng  |)owilers  cut  too 
fast,  so  (hat  to  >hajM?  Krst  and  polish  afterward  was 
meaningless:  then,  growing  eloquent,  he  ventured, 
for  reasons  which  he  explained,  to  predict  tluit  Mr. 
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Bcsscmcr's  telescope  never  would  be  completed  in 
the  intendod  wanner,  am)  this  opinion  was  evidently 
shared  by  many  gentlemen  present. 

On  Tuesday  Sir  Kredeiirk  Hramwell  explained 
the  method  employed  to  warm  the  Third  Middlesex- 
county  lunatic-asylum  at  Banstead,  Eng.^  wliere  a 
circulation  of  warm  water  i«  produced  by  oeutdfugal 
pumps,  which  maintain  two  parallel  mains  in  a  rela- 
tively plus  and  minus  condition.  The  discussion 
was  a  comparison  of  warm  water  and  steam  for  heat- 
ing purposes;  and  the  former  was  shown  to  have 
various  advantages  over  steam,  where  the  expense  of 
the  plant  1^  not  considered. 

Mr.  J.  C.  Hoadley's  paper  on  driven  wells  fol- 
lowed, and  was  a  descriptluu  of  a  series  of  experi- 
ments to  determine  the  way  in  which  water  moves 
toward  a  well  from  which  It  U  pumpol.  Driven 
were  shown  to  obey  the  same  law  as  open  wells; 
which  is,  thai  the  water  simply  runs  down  hill,  tow- 
ard the  well,  \l3  flow  being  more  or  less  obstructed 
by  its  percolaliun  through  the  soil,  so  that  its  surface 
forms  a  slope  more  or  less  steep,  i.e.,  an  *obslrucled 
hydraulic  slope.'  This  is  only  what  was  to  have 
been  expected,  but  it  is  interesting  to  have  it  proved 
experimentally.  In  the  d)scuii!tion,  a  fresh-wat.er 
well  was  instanced,  bored  on  the  sca-bcach,  In  which 
the  water  rose  and  fell  with  the  tide;  the  weight  of 
the  latter  depressing  the  underlying  and  separating 
strata. 

Mr.  W.  A.  Traill  not  being  present.  Dr.  Fitzgerald 
of  Trinity  college,  Dublin,  described  the  Giants' 
Causeway  and  Portrush  electric  tramway,  A  work- 
ing model  of  the  same  Is  to  be  placed  in  llie  electrical 
exhibition.  Waler-[)Ower  is  used  for  this  line,  which 
is  six  miles  long,  the  American  turbine  used  being 
a  mile  beyond  the  end;  so  thai  the  maximum  distance 
over  which  the  electricity  is  carried  is  seven  miles. 
The  rails  carry  only  the  return  current ;  there  being 
a  third  rail,  on  two-feol-high  posts  at  llie  side  of  the 
track,  for  the  direct  current.  Two  springs  rub  along 
on  this  rail  to  connect  it  with  the  dynamo  In  tlie  car: 
these  being  placed  as  far  apart  as  possible,  an  opening 
le^s  than  ttieir  distance  apart  can  be  passed  without 
breaking  the  current.  The  railway,  however,  runs 
along  a  cliU  by  the  sea,  so  that  there  are  but  few 
openings.  The  road,  though  new,  Is  represented  as 
a  complete  success.  The  line  is  quite  hilly,  the  maxi- 
mum Incline  being  one  in  twenty-eight;  crossing- 
places  are  all  arranged  on  an  incline,  so  that  the  car 
running  down  can  give  up  the  third  rail  to  the  other, 
and  go  on  by  gravity.  The  electrical  arrangements 
were  planned  by  William  Siemens,  his  death  occur- 
ring juiit  as  he  had  seen  the  whole  thing  in  bucce»s- 
ful  o[>eraiIon.  It  Is  interesting  to  note,  that  the 
current  itself  has  been  used  to  telegraph  to  the  uoxt 
car,  ordering  It  to  stop.  The  current  is  governed  by 
a  man  in  charge  of  the  turbine,  who  regulates  the 
water  to  the  work:  this  reminds  us  of  the  suggestion 
of  IVofeSHor  Thompson  at  the  Montreal  meeting,  thai 
the  llreman  shnuld  be  able  to  completely  regulate  an 
electric-light  plant  by  his  firing.  Running  expenses 
by  horse-power,  steaui-power,  and  by  the  turhhies,  are 
found  to  be  in  the  proportion  10:7:U;  so  that,  whei*e 


water-power  can  he  obtained,  an  Immense  living  can 
be  effected  by  the  arrangements  here  used.  Ur  Preeott' 
followed,  and  descrlbe<l  Mr.  Holroyd  Smiih'i  iiu< 
provements  in  electric  railways.  Mr.  Smith  fmploy* 
inuch  the  same  arrangement  as  on  otir  cable  lines, 
using,  however,  In  place  of  the  cable,  a  pair  of  (ix«4 
electric^  conductors,  between  which  runs  a  ahnule; 
the  current  is  taken  off  by  it,  and  hn)Ughc  up  to  th« 
car  through  the  groove,  thus  placing  the  electric  con- 
ductors under  ground,  as  they  evidently  should  be. 
Other  minor  detaiU  were  described,  oi4ierwi»<  the 
line  is  essentially  the  same  as  thai  previously  de- 
scribed. 

Mr.  A.  Stirling  then  followed  with  a  paper  In 
which  the  economy  of  the  electric  light  wm  ma«1« 
the  subject  of  calculattous  based  on  tlie  author** 
experience,  It  was  stated,  that  at  present,  for  light- 
ing a  compact  block,  the  incandescent  light  could  be 
considered  as  no  more  expensive  than  gas  al  ll.W 
per  thousand.  Mr.  Preece  opened  the  discussion  Xtj 
a  criticism  on  the  theoretical  oliaracier  of  t3ie  calcti* 
latlons  given,  claiming  that  no  dependence  could  lie 
placed  on  such  statements,  and  went  on  to  give  his 
own  experience,  which,  however,  appeared  u*  fairly 
sustain  Mr.  Stirling's  figures,  lie  staled  that  he 
had  experimentally  lighted  three  miles  of  atrccts  in 
London  (Wimbledon),  and  that  it  waa  not  a  suct-eu; 
the  turning-point  seeming  to  be  the  price  of  gas,  ^'S> 
in  Xew-York  city,  but  only  one-thinl  that  price  in 
London.  Mr.  Preece  described  his  own  esUibllshmenL, 
where,  by  means  of  a  gas-engine  in  the  garden,  the 
house  is  lighted  in  the  moAi  convenient  fashion  (in- 
cluding a  doll's  house  of  four  rooms).  He  stated  al«a, 
that  the  same  quantity  of  ga^  gave  more  light  when 
thus  indirectly  used,  than  could  be  got  from  it  by 
burning  It  In  the  best  gas-burners:  this  is  readily  U> 
be  believed,  the  gas  furati^hed  by  gas-<*ornpani»  be- 
ing much  belter  adapted  for  producing  heat  than 
light.  It  Is  to  be  hoi>ed  that  the  time  will  soon  com* 
when  the  present  gas  mains  and  pipes  will  t»e  em- 
ployeil  to  distribute  gas  for  heatlng-puritoses  alone. 
InsUnces  were  given  where  the  amount  manufac- 
tured had  been  increased,  or  the  quality  of  the  goods 
improved,  over  ten  per  cent,  by  the  introduction  of 
electric  lighting.  Mr.  Preece  explainH  th**  su^ieri- 
orily  of  this  light,  by  saying  that  while  in  the  arc 
tight  a  candle-power  was  obtained  by  the  expendltan 
of  but  one  watt  of  energy,  or  by  the  ini'and«wreiil 
light  two  aud  a  iialf  watts,  gas  reiiuin-d  the  eiiuira- 
lent  of  sixty-two,  aud  candles  of  ninety-seven  waui. 
for  every  candle-power  produced.  The  great  stum- 
bllDg-block  in  universal  electric  lighting  was  shown  to 
be  the  enormous  cost  of  the  mains  for  conveying  the 
electricity  over  long  disiahces.  At  the  afmrntton 
aesslon.  Mr.  Crampton  exhibited  a  piece  recently  cui 
out  in  repairing  the  first  submarine  cable  ewr  con- 
structed, and  which  he  laid  under  the  Et)gli«h  Chan- 
nel over  thirty  years  ago.  Tlie  muilel  was  then  teal 
to  Iht*  historical  collection  of  the  electrical  exhibition 
as  a  donation  to  the  Franklin  institute.  Mr.  J.  Dil- 
lon read  two  paperi  describing  his  metlio«l  of  regn* 
lating  Hoods  and  an  automatic  m<nhod  of  souniJlns 
the  bottoms  of  shallow  rivers.    The  first  dependfti 
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tlulcM  wlitrh  an  aiitomallcally  opened  and  shut  by 
Uj^  flu«t«;  nnj  the  secontl  consists  principaHy  of  an 
•itn  drawing  nlong  on  the  Uotrom,  and  taking  various 
mgt«  wconlittg  lo  Uio  depth  of  the  river.  Prof. 
J.  B.  Johns<'>iri»  puper  on  Tliree  problems  in  river 
|iliy«lc*i  wa*  <ir voted  to  a  dii^cnssion  of  the  iranspor- 
UUnn  of  •edirnent,  and  the  fonualUm  and  removal 
offfandbarv;  the  flow  of  water  in  natural  channels; 
■zid  the  rcluLiou  of  levees  to  (freat  floods,  and  to  the 
lAV-wa(«r  navijfation  of  rivcra.  Setlinient  was  dls- 
tiuguitfhed  as  either  continuously  or  dlseontlnuously 
Id  •u5pcn«ion,  or  aa  rolled  along  th*?  bottom;  and  the 
action  of  the  Becontl  sort  in  the  fortnation  of  bars 
w%  "  ••■(].  It  was  also  shown,  itiat  the  third 
fc'  ■*  sand-reefs  on  the  bottom  which  move 

g  prrimps  ten  to  thirty  feet  per  day:  they  are 
flfl«en  feet  high,  aad  succeed  each  other 
lat«rT^  of  aome  three  hundred  feet.  Fur  the 
flow  nt  water,  the  old  formulae  were  shown  to  be 
wortblwis;  but  the  aiilhor  did  not  make  the  mistake 
of  giving  new  ones.  Levees  were  discussed,  and  their 
use  dlftcountenanced;  waste  weirs  into  side  outlets 
Iwing  recommended.  This  paper  will  bo  printed  in 
full.  Mr.  O.  Smith's  paper  on  topoiiraphy  of  ma- 
chines referred  to  more  exact  and  systematic  tneth- 
oila  In  drawing  and  speaking  of  macldnes  and  parts 
thereof,  and  should  have  been  di^cus^ed  on  Momiay, 
On  Thursday,  Mr.  Arthur  Kigg  discussed  the  advan- 
tages of  trip  and  eccentric  };i*iirs,  and  a  somewhat 
l«tigtbr  discnsilon  ensucil.  It  appeared  that  the 
Axiieriean  practice  of  employing  simple  valve-gearing 
in  small  quick-s[»eed  ♦'uyincs  ven.^  approved  of,  though 
giving  a  ».imewh.it  inferior  can!  to  that  of  a  trip-gear 
engin«>.  Three  other  papers  —  *  The  strength  of  cast 
iron.'  W.  J.  Millar;  *  KxprrimenLs  on  belting,'  G. 
Licnxa;  ^Steam-engine  test*,'  C.  H.  Peabody  —  were. 
Id  Ihe  Abwrnce  of  the  authors,  presented  by  Professors 
Woc»<1  and  Webb;  and  the  version  concluded  with  an 
iatcresclng  talk  by  vice-pi-esident  R.  H.  Thurston,  on 
thedrvirlopiueut  of  the  philosophy  of  heat-engioeB. 


PROCEEDINGS  OF    THE    SECT/ON    OF 
UEOLOOY  AND  GEOGRAPHY. 

It  will  he  readily  admitted  by  all  who  were  in 
attendance  upon  any  of  its  proceedings,  that  the 
ie9«iP.it«  f>f  section  K  of  the  Philadelpliia  meeting  of 
tti'  'I  association  possessed,  both  as  regards 

It;  i»n>enland  the  chanioler  of  the  papers 

prv>ci;U'd*  a  very  unusual  interest.  Ka  a  special 
ffsaturo.  might  i>erhat>^  be  tucutioned  the  large  amount 
of  atieutlon  devoted  to  those  most  difficull  of  geo- 
Ici^cal  probleniB  relating  to  prefosslliferous  strata 
azwl  t}ie  origin  of  the  crystalline  schists,  —  quesiions 
which  not  only  in  the  meeting*  of  the  asaociaiiou, 
bot  in  Uie  world  generally,  seem  year  by  year  lo 
tw  cUlmlnir  an  ever-increasing  share  of  geologists' 
tl;  *  'itudy. 

ncy  waA  well  marked  by  the  opening 
adflrii.--  jI  the  vice-proiident  of  the  seclion.  Prof. 
N.  IL  Wlnehcll,  on  the  LTy*iUilIine  rocks  of  the  north- 
we*(,  «  pai>ef  wlilch  needs  no  notice  here,  as  we  have 


already  printed  an  abstract,  and  which  according  to 

the  usag»?5  of  the  section  admitt«d  of  no  discussion. 

The  real  business  of  the  section  was  commenced 
on  Friday  morning,  the  day  succeeding  lis  orgaulza- 
tlon,  by  the  reailing  of  a  pa|>er,  by  Prof.  S,  G.  Wil- 
liams of  Cornell  university',  on  the  gypsum  dep(jsit£ 
of  Cayuga  county.  ?f.  Y.  He  maintainetl,  on  paleonto- 
logical  evidence,  that  these  beds  were  members  of  the 
lower  Helderborg  formation,  Instead  of  belonging,  as 
might  have  been  expected,  to  the  Sallns  period.  A 
secltou  illustrating  their  occurrence  was  discussed, 
and  fonr  distinct  reasons  given  for  considering  their 
origin  to  be  due  to  the  action  of  sulphur-springs  on 
beds  of  impure  limestone. 

A  paper  by  Prof.  E.  Orton  of  Columbus  followed, 
in  which  he  showed  liow  the  remarkable  symmetry 
and  order  pervading  the  lower  coal  measures  in  west- 
ern Pennsylvania  and  Ohio  extend  across  the  Ohio 
River  Into  Kentucky.  Sections  in  both  Pennsylvania 
and  Ohio  were  carefully  analyzed,  and  especial  sti-ess 
laid  upon  the  importance  of  certain  thin  limestone 
l>eds  accompanying  the  coal  measures  as  reliable  geo- 
logical guides.  Credit  was  given  to  Professor  Cran- 
dall  for  having  tirst  shown  thai  the  sequence  of  beds 
WHS  the  same  on  the  Kentucky  side  of  the  Ohio  River 
as  it  was  In  Ohio.  An  Interesting  di-tcusslon  followed 
this  paper,  between  Professors  Lesley  and  Orton;  the 
former  affirming  that  no  traces  can  now  be  found  of 
what  were  the  shores  of  the  original  coal  basin,  and 
that  no  elevations  or  depressions  accompanied  the 
deposits  of  coal-seams,  while  the  latter  raalntainetl 
that  the  evidences  of  the  old  shoreline,  especially  In 
Ohio,  were  very  manifest. 

Prof.  F.  D.  Chester  reail  an  account  of  the  geolngl- 
cal  survey  of  the  state  of  Delaware,  upon  whicli  he 
has  for  some  time  been  engaged.  He  exhibited  an 
unpublished  map  defining  the  small  areas  occupied 
by  Laurentian  and  Cambro-silurlan  mcks  iti  the  north- 
ern part  of  the  state;  but  naturally  devoted  most  of 
his  attention  to  the  more  important  clays,  sands,  ami 
marls,  which  represent  the  cret/iceous,  tertiary,  and 
quaternary  formations. 

The  vice-president  of  the  section.  Professor  Win- 
chell,  followed  with  a  description  of  a  salt-well  situ- 
ated at  Humboldt,  Minn.  The  brine,  although  now 
to  be  found  principully  In  rocks  of  Devonian  or  Silu- 
rian age,  he  considers  to  have  originated  in  overlying 
strata,  probably  carboniferous. 

Professor  Orion,  in  a  paper  on  the  distribution  of 
petroleum  and  inllamnLiblc  gas  in  Ohio,  showed  that 
while  scarcely  a  formation  In  the  whole  slate  was 
altngothcr  free  from  them,  their  presence  in  really 
valuable  quantities  was  confined  to  the  subcarbon- 
iferou?,  and  even  here  to  two  members  of  this  .scries. 
—  the  Waverly  conglomerate  and  Berea  grit.  These 
strata  alone  satisfy  the  necessary  conditions  of  pro- 
ductive 'oil  sands,'  I.e.,  porous  layers  of  sand.'«ione 
or  conglomerate  sealed  up  between  impervious  layers 
of  shale.  A^  closely  connected  with  the  jwiroleum 
deposits  of  Ohio  were  mentioned  the  salt-wells,  which 
yield  an  abundance  of  brine  derived  from  the  same 
'oil  sands.'  This  brine  is  remarkable  for  the  amount 
of   bromine  it  contains,  the  production  here  —  one 
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iii'.ri:'.-"-  :i  _•:  MI-  f  3y— :!■*::*  :.;■  ^*  Arruiged  In 
i.-r«  ^::miLi.::z  »*t:i  "".wr  :x  .*;:«  r  Apalitc,  as 
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^  -..  Mr«i  .t:'-.:  k..:tn::''ii  :■•  «r7<a:ine  or  logauite 
*  .  :  -.ti:  ■  u.«.ra:::  :  r  a1.  :!:■?  appearances  cxhfb- 
>.4     -.    I'.T.    ■<  ii.>.'i:.  ■»  -i:^:  the  neoessUy  of  appeal- 

'■•*»    "Lri^-A.   uiwri^vc.  «s*>a  of  xhe  section  was 

V4:ii« -^i     n.>-.»i--.y    ivv■:ZJi^i  :^»  p>o$raphical  papers 

u.«.       >».'.^-«  as*     rir«    hAi  h;therto  scarcely  re- 

^•i■'-^.    .>.      .-.it  5*:*:^  -t"  A:>r.:;on;  bul  noir  proved, 

t.  !^    .>    ..«.   't-^^notf  :z  ««ven!  distinguished  mem- 

^t-^    J.    .!«,    *r-.:!<t  A:MtcvLA:;o!:.  of  unusual  Interest. 

■x.      liut  •«     Vuw-:i9»  «'&«  cji^led  lo  the  chair,  while 

',..    V..:    '.  '.''■II.  IvN..  ;:**«»uted  a  paper  on  the 

,. .  ^  V*-  ■•-  »-'^'  .v"t"r.TV.a:  advantages  of  the  Nic- 

V.  s»  '■•    •      ■    *•."-•»*  v.V::-.r.kl  AmorioA,     Capt.  Pirn  is 

9»v..  .fc.       t-.t:**    V  s"*^  uvvMi  this  »ul>jocl,  on  ao- 

,      .-.-^    \;»*r-^'-o*  Ji:u!  tho  muoh  careful  study 

».:.         ..    1  lo.  ;i  .vi-Ai  to  the  different  plans  whieh 

».*..    *vi  ■     'ii'ost^:  :.*r  ;:'.;er-vveAuic  Ct>mmunication. 

i^     ^  •   '   '...  »  ^v-  .  ■.":  sir^i'vod  under  hi*  direction, 

•*..»  ^         -f   .•.4.^  :>t\;  A;-.d  IS<>7.  across  Xicaragua, 

k. ».     \. .  w.  .»*.    K*  *   %  *'a".a1  ovKiid  1*0  oonsirucied  at 

.  .. .».  ..      .>  <tKi.    .x-.vnMN  for  tlio  tran>ference  of 

X.'     .     .  ^..    .,v.-    .-^—t.w.s  drawing  only  from  four 

•  v       .»»..'"      Vl:o  pnnoip.il  t»bjectIon  lo 

H  -w  .  > -v  .•*'.*'.  .wrv»*»  raiwnia  was  not,  he 

,     ;^      .-*  ■  cC  .'.  rtloaltii's  of  construction, — 

.1.-*    »v.v  \\->  j::^'.*:* — but  the  almost  con- 

...      i-.-,L  kv:-  .■  .ivsi  o.*lms  prevailing  on  the 

v»      .     X. i.    U.-  -.-.u^elf  ha*l  once  beon  becalmed 

■^  ,.      ,  ■»».».  :.  <.     This  pajH^r  elicited  numer- 

v".-.t:'\'*  frvMU  v.irlous  members  of 

..    .  .      ...  til.   -^  ■,>.(".•»  ;k  ji»»inrwhat  extended  com- 

.    .  .>  >.  \.i ',*.;•:*.. r.il  .Vinmcii,  who  had  served 

.    ,    .^  o  *v;«»ii*sion   appointed  by  the 

^   ^ , .,    .o    :\:;;;r»'  into  tlio  rflatlve  merits 

.  .      ..^  »   .  ,*  ;•  VjS>>»si  f»*r  scouring  a  passage 

^ .   .•..,..  v*'K*  ^  v";   \.  Amorioa. 

>^       ^^.    .  .        ..;  -.Vf  #tv.tnd  geological  survey  of 

.    .  ,     ,.      .  '  •..-.^svi'.'.cd  to  give  a  brief  account 

.      ^   ..^v  t.'-.^^.d  during  the  past  ten  years, 

,     .     ».•  %.;vv'\'!t  existoncc.  as  well  as  of  its 

.     ,   ..^    k       v.fctt*      lie  was  suoceedod  by  Mr. 

....      V.  .  -.i.'.N  »^f  l.vmiltm.  who  has  been  so 

^  .     ...vv  .  -vc  ;he  nveiit  survey  of  Palestine 

...    V    ,Nx  ,'f  :he  Palestine  exploration  fund, 

.  .N      v—  t:".isi  an  account  of  a  remarkable 

.       i-  .-   ..:v!\  unknown  portion  of  Tibet, 

^  .    .         • ,'  t;^Mltiers  of  India  and  China,  by 

^  ,     *    V,'  s.iv\evor  trained  under  the  trigo- 

■...4<A    ^     ^.^  »^f  l"^l»*-    'fills  was  only  accora- 

v-^^^vx  t.  «:  **^T»  of  nni^aralleled  bardshlp,  but 


*  N 


has  made  most  important  additions  to  the  geograph- 
ical knowledge  of  Asia.  Mr.  Saunders's  second  paper 
related  to  the  geography  of  Palestine,  in  connection 
with  which  the  great  map  of  the  survey  was  exhibited. 
Several  exceedingly  interesting  points  were  explained, 
where  the  geographical  researches  had  succeeded  In 
definitely  locating  sites  of  biblical  events,  aa  well  as 
shed  much  light  upon  many  heretofore  doubtful  and 
difficult  allusions  In  the  sacred  writings. 

The  proceedings  of  Wednesday  were  Introduced  by 
an  extended  blograpbical  notice  of  the  late  Professor 
Arnold  Guyot,  by  his  assistant,  Mr.  William  Llbbey, 
jun.,  of  Princeton.  Mr.  L!bbey*s  paper  will  appear 
in  full  in  the  Journal  of  the  American  geographical 
society  of  Xew  York.  Mr.  William  M.  Davis  of 
Cambridge  gave  some  valuable  hints  as  to  geo- 
graphic classification,  based  upon  tlie  study  of  plains, 
plateaus,  and  tbeir  derivatives.  He  traced  the  his- 
tory of  an  area  undergoing  gradual  elevation  through 
a  regular  course  of  development,  likening  It  to  the 
successive  phases  In  the  life  of  an  organism.  His 
remarks,  which  laid  special  stress  upon  the  educar 
tional  value  of  such  studies,  were  admirably  illus- 
trated by  a  series  of  paper  models  showing  different 
stages  of  development  in  the  history  of  a  plateau. 

Professor  II.  Carvlll  Lewis  of  Philadelphia  de- 
scribed a  narrow  trap  dyke,  which  he  had  succeeded 
In  tracing  continuously  across  south-eastern  Penn- 
sylvania for  upwards  of  ninety  miles  through  Bucks, 
Montgomery,  Delaware,  and  Chester  counties.  The 
dyke,  which  is  generally  only  visible  aa  a  line  of 
bowlders,  has  been  apparently  faulted  in  several 
places;  one  great  fault  of  several  thousand  feet  up- 
throw being  coincident  with  a  large  lateral  displace- 
ment of  both  trap  and  the  adjoining  strata.  Another 
important  fault  In  the  triasdic  formation  was  also 
mentioned,  whereby  the  entire  thickness  of  this  for- 
mati(m  is  exhibited.  The  trap  dyke  Is  distinct  lith- 
ologlcally  from  other  dykes,  and  does  not  mark  a 
fault,  although  passing  titrough  the  Laurentlan, 
Cambrian  and  Trlasslc  formations. 

Professor  Perslfor  Fraser,  from  a  study  of  a  point 
in  the  archean-paleozoic  contact-line  In  south-eastern 
Pennsylvania  near  Gulf  MilN,  concluded  that  the 
hydro-mica  schists  which  outcrop  there  were  older 
than  the  accompanying  limestones,  and  hence  not 
to  be  coti.oidered  as  metamorphosed  Silurian  strata. 
Professor  Carvili  Lewis  could  not  agree  with  these 
conclusions  regarding  the  structure  of  this  locality; 
although  Pn>fessor  James  Geikio  of  Scotland,  who  luid 
recently  visited  the  spot  in  company  with  Profosor 
Fraser,  expressed  liimself  as  entirely  convinced  of 
the  correctness  of  the  latter's  views. 

Papers  relating  to  glacial  phenomena,  which  had 
been  so  abundant  at  the  Minneapolis  meeting,  were 
but  scantily  represented  in  Philadelphia.  Mr.  J.  C 
Smock  spoke  of  the  remains  of  local  glaciers  rvceutly 
examined  by  him  in  the  Catskill  Mountains;  and 
Prof.  J.  C.  Chamberlain,  in  presenting  a  paper  by 
Mr.  J.  E.  Todd,  exhibited  upon  a  large  ni.ip  ths 
course  of  the  moraines  along  the  upi>er  Missouri 
River,  and  explained  the  effects  which  these  had  pn^ 
duced  upon  thft  dralnaee  of  the  region. 
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lo  ihe  inttiiiFe  heat  vlitcb  had  prevHiled 
ut  the  entire  riieettng,  iberc  waa  but  h  com- 
Tely  Mnall  attt^ntlftncc  upon  tha  final  session  of 
t  K  on  Thursday  uioniing,  A  large  proportion 
Me  down  on  tlie  programme  for  papers  hatl 
f  lAf I  town;  and  almost  tha  only  oommunica- 
of  ?<*l  Interest  whiob  appeared  were  those  of 
lT«if»»3ww>rt  Jitllen  ami  Bolton,  reganling  the  results 
*4  tlicjr  examination  of  various  sands.  Starting 
wtue  tlmr  since  with  u  study  of  Uio  so-called  *  niu- 
flftf&I  «aiMts'  occurrtni;  on  the  Manchester  beach,  they 
luffv  b«en  gradually  led  to  extend  ttieir  researches  to 
•ottoroos  Muds  from  many  other  localllief,  both 
imrrifn  and  foreign;  and  finally  to  include  within 
tUm  a  stvdy  of  all  ocean,  laki*,  and  river  fands, 
wWlher  aouorotu  or  not.  So  far  from  Indng  rarilJes, 
m  thmy  w^re  considered  some  years  ago,  sonorous 
boacb-aands  are  found  lo  have  an  exceedingly  wide 
dbtribation.  AIneaily  seventy-four  American  and 
UUrtaet)  foreign  localities  are  known,  and  the  number 
boMMtantly  increasing.  The  loudest  sound  may  be 
fiialMJUil  by  suddenly  hrinK>ng  togrther  two  divided 
yurtl'in«  '.f  the  «and  enclosed  in  a  bag.  When  sud- 
Ar:  ■  sscd  between  the  handa,  musical  notes 

ATT  -.  .  the  pitch  rising  as  the  quantity  is  di- 
inl&kab«tl.  The  conditions  of  sonorousness,  Professor 
I  consider*  lo  be  perfect  dryness,  uniformity  of 
B  rao^ng  from  O.'l  lo  0.5  mm.  in  diameter,  and 
on  ffotn  dust.  Any  sand  satisfying  these  condi- 
t>ooN,  »o  tnatter  what  be  its  nature,  be  thinks  may 
}f9  musical.  Sonorous  sands,  ^\hen  wet,  generally 
bv^enmc  qulf^kanuds.  The  microscopic  study  of  a 
Uxpr  number  of  sands  uf  all  kinds  showed  that  a 
fmX  Tart^'ty  of  mineraU  participated  In  their  eouipo- 
tttinci.  No  such  thing  as  a  pure  quartz  sand  was 
4lamTeTriJ. 

la  pla4N)  of  tbe  regular  session  Thursday  afternoon, 
Ui0  «!>etkin  was  treated  to  an  excursion  orer  the 
Reai^Inr  railroad,  undrr  the  guidance  of  Professor  H. 
Ti  '        -H.     Various  points  where  different  for* 

v:^  r  wcrr  visited,  and  the  complicaliuns  of 

iii  log)' atiout  Philadelphia  were  explained 

AS  ii-ratoiMl. 


XOTES  AND  NEWS. 


Tmr  fteini-annual  aclentlfic  seaiinn  of  the  National 
ar*j*^>r  <kf  sclrnces  will  be  lield  in  the  court-house, 
5ffa|»irL.  HI.,  Ocu  14,  1S84.  at  11  o'clock,  a.m. 

—  An  lf»i**t**llng  study  of  tbe  bed  of  the  Delaware 

Btrcr  h  n  puhlisbed  by  the  I'.  S.  const-aur- 

•ry      It  rl  of  Henry  Mitchell  on  the  meth- 

<-n  foUoweil.  and  the  reetulta  which 

■'1.  In    recent   surveys  of    what   is 

I  y  of  iliH  Ilelawarr,'  from  Philndel- 

-iwiiniile^  below.  He  uses  the  term 

■    farther  down    the    stream,  there 

Is  a  •u^  tA.  \\'\\\\  numerous  chaimels,  *  not 

'      ';      ^'^^Ippi,  or  more  like  lhn»e 

\\Hm  the  Bay  of  ilc>ngal.* 

rtr  ui'-'TTcti*  (*l'«rAcr' r  t>i  litis  survey  may  be  under- 

akail  liy  lU«  sCatcment  that  fteven  hundred  and  thirty- 


four  cross-sections  have  been  measured,  with  width* 
varying  from  one  to  five  milcB,  and  including  many 
thousand  soundings.  Professor  Alitchell  speaks  in 
terms  of  high  praise  of  tlic  skill  with  which  this  work 
was  p^erformed  by  Mr.  J.  A.  Sullivan  of  tlte  coast- 
survey.  The  point  of  greatest  pliyaical  importaiu:e 
is  Diat  of  ttie  mean  depth  of  the  estuary,  the  bed  of 
which  varies  so  little  that  the  generalized  reeult  is 
best  cxpre>9ed  l)y  a  liorixonlal  straight  line.  The 
fluctuations  are  chiefly  due  to  inequaliliert  in  the 
nature  of  the  #oil.  The  grand  mean  of  all  the  sound- 
inirs  is  18.04  f<*et.  The  brief  report  of  Mr.  Mitchell 
includes  many  interesting  comments  upon  the  fonna- 
tion  of  an  estuary,  to  which  we  can  ouly  make  this 
brief  allusion. 

—  Besides  those  whose  names  we  previously  pub- 
lished, the  following  gentlemen  signed  the  request 
to  the  Hritish  and  American  associations,  to  consider 
the  formation  of  an  International  congress.  The  list 
U  striking  as  revealing  the  great  extent  of  (he  inter- 
est fell  in  the  undertaking.  Tlie  names  referre*!  to 
are:  George  J.  Urusti.  James  D.  Dana.  James  Halt, 
J.  E.  Uilgnrd,  J,  S.  Newberry.  Charles  A.  Young, 
Charles  E.  Betsey.  William  J.  Heal.  Edward  S.  Mtirse, 
William  A.  Rogers,  Robert  H.  Thurston,  John  Trow- 
bridge, J.  Burkitt  Webb.  N.  FT.  Winchell.  De  VoNon 
Wood,  Charles  C.  Abbott,  William  Afhburner,  W.  O, 
Atwater,  N.  L.  Britton,  Robert  Brown,  jun.,  W.  H. 
Chandler,  Alvan  G.  Clarke,  E.  W.  ClayiMde,  Joseph 
Cummlngs,  George  Davidson,  A.  E.  Dolbear,  I^ujs 
Elsberg,  S.  F.  Emmons,  J.  Fletcher,  .S.  A.  Forbes, 
Simon  H.  Gage,  James  T.  Gardiner,  S.  A.  Gtdd- 
schmidt,  William  H.  Greene,  Horatio  Hale,  William 

B.  Hazen,  Angelo  Heilprin,  S.  W.  ITolman,  Ilorace 

C.  Hovey,  Alexis  A.  Julien,  Josepli  I.cconte,  J. 
London,  N.  T.  Lupton,  George  McChi^kie,  B.  Pick- 
man  Mann,  H.  N.  Martin,  Alfred  M.  Mayer,  T.  C. 
Mendenhall.  William  H.  Niles.  James  Edward  Oli- 
ver, Edward  Orton,  Richard  Owen,  A.  S-  Packard, 

D.  P.  Penhallow,  W.  H.  Pickering,  William  H.  Pike, 
Edmund  Baynes  Reed,  Ira  Remsen,  John  D.  Runkle, 
I.  C.  Russell,  William  Saunders,  B.  Silliman,  Ensene 
A.  Smith,  Francis  H.  Smith,  Q.  C.  iSmhh,  M.  B. 
Snyder,  Ormond  Stone,  W,  Hudson  Stephens,  Albert 
n.  Tuitle.  Warren  Upham,  Lester  F.  Ward,  M.  E. 
Wadsworth.  Charles  D.  Walcoti,  Leonard  Waldo, 
Robert  B.  Warder,  Sereno  Watson,  Charles  Whllile- 
sey.  Burt  G.  Wilder,  Alexander  Winchell,  Henry  S. 
Williams,  Jacob  L.  Wortman,  Arthur  W.  Wright,  E. 
L.  Vonmans,  Joseph  Zentmayer. 

—  I)r.  Edward  Channing  received  in  1^■8;J  (he  Top- 
pan  prize  of  Harvani  university,  and  ihe  essay  which 
won  lljis  di!>tincl!ou  lui*  jnat  liecn  printrd  as  one  of 
the  JotinsHopkiuH  university  studies  in  history.  Tlie 
theme  was  tlie  town  and  county  government  in  tbe 
English  colonies  of  North  America.  The  author  is 
led  to  compare  the  Massachusetts  system  of  local 
government  witli  that  of  Virginia,  and  to  show  that 
bolli  are  survivals  of  the  KnL;tIslt  comninn-law  parisli 
of  l(KM>.  The  essiiy  concludes  with  a  tabulated  slale- 
ment  of  local  government  in  Enju;land,  Mas<ucliusettfl, 
and  VirgBiia;  by  glancing  at  which,  tlie  reuiltr  may 


lu.-  -i 

Imiidrcd  mcinn;   iJi- 
VLB  the  jMiiht  oT  (Ii^■t   i>>ti 
MiuUid.     AfCr  nrriving 
looti  wiv  cusily  Itirtinl  i 
hovering  three  hitnilre«t 

tlfpttrtun'.     Il  ws«  II - 

hackwunt  anO  forw;  r 

HlHtv^  iln!  |i|iK"e  cbo--, ..    .    

MH'irfs  iitM>vv  ihe  groiimt,  a  r 
bRlloon  WM  6<>lziM,  Jkinl    lit*   ;,. .    t.,«. 
<tuvn   In  (h«  vtry  ni^Mtuw  whoiic«  U 


fSrPTEiiutn  2tl.  ISJ^l.) 


SCIENCE. 


331 


irur*  liitnii^ihe  tiip,  ilip  Imllunn  iinJernent 
;t»  of  fnmj  two  lo  iliree  (le-ireo"*.  rebcmbllng 


■  ite,  or  to  currents  <if  lucnl  air 

lly."      liii-  Imlloon  is  50 -1 2  mftre*  long, 

tire*   in   (liaiiK»l4T.      The   coiir>e   inkcii, 

kiup«tiyini{   limp,    was  7.0    kiluiiietres 

flntalied  in  twenty-ilirce  minutes. 

r#  \ttrn  frvtti  Ibe  New-Torfc  branch  IlyUro- 

Utat  Ibe  bnrk  Stillwater,  Capt.  Crou- 

nillti   tu    Xcw    Ymk,    pa«sei)    through 

«  of   floating  pitntlcti  fn>iu   Mny  '6  to 

•  nirse  frrrn  Lbe  limits  of  SuiuU  until 

r.     Fr«»tn  the  3tl  to  Ibc  8lh  (when  in 

,  lou|^.   Kt'^  E  ).  the  pnnilcp  woa  very 

»iU)  many  l!)rg«  pieces:  from  the  10th  tu 

U»«  tinHHtily.  H'ilh  smaller  pieces;  fr<>ui 

tbt*  I'olh,  it  was  seen  only  occasion :)! I y, 

in  Ktrig  streaks  witli  the  wind.     Tbe  pieces, 

*    -  'OTen  inches  In  diameter,  were  covered 

.  by  the  weight  of  which  Capt.  Goudey 

..  v.. -.lid  eventually  sink. 

—  Therr  ts  barrtly  any  subject  in  geoijrftphical  bib- 

linK  t<>  Anieri'Mn  suliuinrs  as  the 

■  ii'iny's  i;<.*»>;ir:ipliy ;  and  no  one  is 

\  ihuii  Mr.  Justin  Winsor  to  treat  <if  it. 

Ii»tf»  of  uriffinal  and  augmented  text 

I*  have  recently  been  published  as  liul- 

ibe  library  of  Harvard  univer>iiy.     \\\ 

lilies,  A  description  iis  j^iven  of  every 

*•  m»»nlioned,  with  n.'fercnees  lo  bibliog- 

.aalo^io^,  und  with  imliculionH  of 

Lileji  wh*^re  cnpies  may  be  found. 

.  lurM  h.ivp  b<'*JM  dili<:otir  in  llieir  ipit^^t 

so   much  li^ht  is  thrown  by   lUem 


on  the  cartogrAphio  development  of  the  new  world. 
The  recent  dispor*ion  of  tlie  library  of  lU-nry  C 
Mnrpliy  hfls  tended  to  the  enrichment  of  many  other 
Iii)rarie3.  Mr.  Winsor  mentions  that  President  Wliitc 
of  Cornell  univer«tity  has  lately  added  several  eaity 
edilic»ns  to  bis  collection.  Mr.  Winsor's  criticid  notes 
*!■«  full  of  important  and  recondite  lore,  and  deserve 
a  much  mure  careful  resume  and  discussion  lh;ui  our 
columns  cuu  afford. 

—  One  feature  of  the  year  m  Europe  is  the  super- 
abundance of  insect  life.  The  ro»ea  have  been 
fairly  eaten  away  with  green-fly  (aphi^);  cockroaches 
abound,  and  swarms  of  dragon-flies  are  reported  in 
Siie>in;  un  the  morning  of  July  1  the  sky  is  said  tu 
liave  been  darkened  by  them  at  Katibor,  and  on  tli& 
2d  Uie  4ame  appearance  wa^  ubserved  fur  half  an 
hour  at  Keiehenbiich,  and  ulun^  the  North  Sea  coast 
for  Qve  miles  inland  tbe  same  thing  has  occurred. 

—  The  twenty-hfth  general  meeting  of  the  Uerman 
enf^neers  society  will  be  held  at  Mannheim  In  Sep- 
tember, when  the  most  interesting  public  work^, 
private  manufacturing  establishments,  etc  ,  will  be 
visited  by  the  members.  A  special  committee  will 
re|H)rt  on  the  law  of  in  dust  rial  protection  (patent 
law.  reKistration  uf  trade-marks,  etc.).  another  will 
report  on  sleam-hidlers  and  engines,  and  another  on 
thu  praiHical  education  of  youna  engineers.  Among 
the  papers  to  be  read  is  one  by  Profcs«.or  llennann 
on  the  graphical  treatment  of  Ih?  meelianieai  theory 
of  heat,  anotlu^r  by  Mr.  I..  Po^i  on  the  indnBtr>'of 
Mannheim  ami  stirronmlings.  This  society  ha^  now 
flfiy-unr*  hundred  members,  and  has  twenty-nine 
brunches  in  various  districts. 

—  The  death  of  Prof.  J.  C.  Scbioe<Ue,  a  prominent 
eninmologist.  and  editor  of  tbe  NQturhiHturii*k  Hda- 
ukrl'tf  at  Copenhagen,  at  the  uge  of  slxly-xiiue,  is 
aniiouiict'd. 

—  About  ten  years  ago  Mr.  Krupp  of  Essen  bor- 
rowed t'i,5(Kl,'>iJ0  10  be  repaid  in  yearly  inmaimenls 
extending  to  1807;  arrannemenls  have  just  been 
made,  however,  for  repaying  within  a  .sliort  time  the 
whole  of  the  j^um  still  remaining  undischArged. 
The^e  great  ftteet- works,  wliich  are  now  in  full  oiwrn- 
liuu,  einjdny  10,(XK)  work-people  in  the  various 
departments. 

—  Tlie  results  of  Dr.  Mnller*s  Investigations  on  the 
absorption  of  gas**s  by  steel,  pnblifthed  hi  tbe  .Journal' 
of  the  Society  of  Gennan  engineer*,  have  been  thus 
summarized  In  the  Jtoninonijer:  "The  gaa  liberated 
from  steel  in  tlie  lh|u(d  state  twfore  solidlJifHtion  Is 
chiefly  carbonic  oxide.  The  rising  of  steel,  and  con- 
BenueiMly  (he  formation  of  blow-holes.  Is  attributed 
tu  hydrogen  and  nitrogen,  and  to  a  small  extent  to 
carbonic  oxide." 

—  A  new  perfect- com  bust!  on  stove  for  domestic 

use  has  been  Invented  by  Mr.  Henry  Thompson,  of 
Canonbury,  England.  Externally  It  re<;fmhles  ibtf* 
ordinary  register-stove,  but  in  its  inicrnal  eonstn*^- 
lion  it  widely  differs  from  it,  A  rece'*?  at  the  haele^l 
of  the  Thompson  stove  Is  filled  wiili  coal  at  sinir 
and  behind  the  coat  is  a  Tcriical  hinged  plate.  ^^ 
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Is  so  arranged  as  atwayti  to  exert  a  gentle  pressure 
on  the  coal  and  the  body  of  the  fire,  tending  to  push 
tlie  coal  forward  toward  tlie  bars.  A  slight  Btlrring 
of  the  Hre  causes  it  to  be  loosened,  and  the  fut^l  to 
be  pressed  forward  to  the  front  to  replenish  the  Hre. 
M'hen  the  roal  baa  been  consumed,  tlie  Tertieal  plate 
is  pu»be<I  hack,  and  a  fresh  charge  of  coal  tn<terted. 
It  will  thus  be  seen  that  the  coal  at  the  hark  is  un> 
derRoinR  a  process  of  coking  before  being  pushed 
forwarrl.  The  Rases  evolved  frttni  it,  instead  of  pass- 
ing up  the  cliinniey  and  into  the  air  in  the  form  of 
solid  carbon,  are  carried  downwards  by  tbe  draught 
produced  by  an  ingenious  but  pimple  arrahgement  at 
the  back  of  the  stove,  and  are  delivered  beneath  the 
grate.  At  this  point  they  are  drawn  upwards  t1irnu<;h 
the  incandescent  fire,  in  which  every  particle  of  smoke 
is  coniiumed.  Tbe  wacte  products  of  combustion 
pass  up  tbe  chimney  In  the  usual  way.  but  without 
the  usiinl  attendant  results  of  smoki;  and  soot. 

—  A  lady,  who  requests  that  her  name  may  not  be 
divulged,  has  offered  the  University  of  Heidelberg 
the  sum  of  100,000  marks  if  women  are  admitted  to 
the  leuturea;  but  the  senate  refused. 

—  Slbiriakoff's  steamerB.  the  Obi  and  Xordensklold, 
were  to  leave  Arckangel  on  the  20th  of  June  for  the 
PelsUora  and  Yenisei  respectively. 

—  The  Padas,  La  was,  and  Limbang  Rivers  of 
north-west  Borneo  have  been  visited  by  Consul-gen- 
eral Leijs.  They  lie  between  the  Uruttel  district  and 
the  territory  of  the  North  Horneo  company.  They 
have  been  visited  by  but  ver>'  few  Europeans,  and 
only  in  recent  years.  The  Limbang  ap|>ear8  to  be 
navigable  for  river-steamers  about  one  hundred  and 
thirty  miles,  the  Pada<  for  one  hundred,  and  the 
Lawas  for  only  thirty  rallea.  In  the  interior,  on  tho 
banks  of  tho  two  former,  is  a  relatively  dense  popu- 
lation, occupying  a  fiat  country  with  many  sago  palms. 
The  country  on  the  banks  of  the  Lawas  is  attractive, 
well  wooded,  hilly,  but  sparsely  populate<I. 

—  Sir  Erasmus  Wilson,  the  great  authority  on  skin- 
dUeases,  was  buried  in  the  village  chureltyard  of 
Swanscorahe  In  Kent,  on  Aug.  VS.  lU*  was  no  less 
celebniled  for  bis  many  deeds  of  philanthropy  than 
for  Ills  knowledge  of  his  profession,  though  his  re- 
moval of  the  Egyptian  obelisk  (*Ienpalra's  Nt'cdU*  to 
the  Tliames  embankment  wa<f  the  latest  thing  tlial 
brought  his  name  int4i  public  notice.  It  lias  been 
staled  liiat  the  College  of  surgeons  will  receive  a 
hundred  and  eighty  thousand  pounds  as  his  residuary 
Ifjialeea;  the  Uoyal  medical  benevolent  college,  the 
Medical  btjievolent  fund,  and  the  Uoyal  sea-bathing 
infirmar^'f  Margate,  will  receive  five  thousand  pounds 
each. 

—  The  aiirolus  water  spray  veuHlator,  which  was 
fixed  eighteen  months  ago  in  the  physicians'  consult- 
ing-room of  the  London  hospital,  has  given  such  satis- 
fiiction  to  the  medical  staff,  that  another  installation 
of  the  aerolus  y^ybtcm  In  the  throat  consultirtg-ruom 
has  been  rcsolvad  on.  The  new  University  of  North 
Wales,  at  BaiigiH',  has  alM  adopted  the  system. 


—  The  English  mttchanle  states,  that  many  »t  tb« 
provisional  orders  grunted  by  the  board  <if  Iraile  for 
electric  lighting  in  London  will  be  revoked  at  once, 
and  unless  renewed  before  the  15th  of  October,  or  by 
thai  time  utilized,  nearly  all  of  tbe  remainder  will  bt 
revoked;  so  that  for  the  present  tliere  is  little  likeli- 
hood of  London's  being  illuminated  by  the  electric 
light. 

—  A  cable  message  to  Xlarvanl  co]lt»ge  observatory, 
from  Dr.  A.  Krueger,  at  Kiel,  anounces  ihi*  discortry 
of  a  bright  comet,  on  Scptvmher  !7.  by  Wolf  (prob- 
ably Dr.  Wolf,  of  the  /urich  observatory).  An  ubser- 
vatlan  wa-t  secured  at  Strasburg,  on  tlie  :jOtb,  as  fol- 
lows: September  20.44iiT,  Greenwich  mean  lime. 
R  A.  21h.,  I5m.,  ^i.Ss.  Decl.  +22°  2r  W*.  DaU| 
motion  in  R.  A.,  +aO!*„  In  declination  +86'. 

—  The  difficulty  of  soldering  aluminium  has  been 
one  of  the  principal  bars  to  its  usefulness.  Mr.  Botir- 
boiuc  has  recently  communicated  to  the  Frrnch 
Academic  des  sciences  a  pn>ces8  which  obviates  Uiia 
difficulty.  He  uses  alloys  of  rJnc  and  tin,  or  prefer- 
ably of  tin,  bismuth,  and  aluminium,  whirh,  he 
says,  take  upon  the  surface  of  aluminium  as  ordinary 
solder  does  upon  otiier  metals.  fTe.  therefore,  coals 
the  aluminium  with  these,  and  any  other  metal  vitb 
tin;  and  then  tho  surfaces  may  be  soldered  as  usual. 
For  obj»»cts  which  are  to  be  worked  after  joinin;3E,  *•« 
uses  a  soMer  of  forty-five  parts  tin,  and  ten  alucntn- 
ium,  which  will  stand  hammering  and  turning.  For 
ordinary  joints,  less  aluminium  Is  required.  The  pro- 
cess i;*  effected  with  the  common  soldering'iron,  but 
nolliing  is  said  as  to  tbe  use  of  any  flux. 

—  A  light  earthquake  shock,  lasting  ten  or  fiftMB 
seconds,  was  felt  about  2.14  standanl  time  through 
Ohio  and  the  adjoining  parts  of  Pennsylvania,  OdU- 
rio.  Michigan,  and  Indiana.  There  was  no  serloul 
damage  caused  by  it;  but  buildings  were  shakes, 
glassware  was  broken,  furniture  moved,  dish«  fell 
from  shelves,  and  the  people  In  ttonn:'  places  ran  o«t 
of  their  houses.  The  strength  of  tlie  shock  wouM 
thus  seem  to  be  about  the  same  as  that  of  Aug.  10 
about  New  Jersey.  Although  the  Mississipiii  sod 
Ohio  valleys  are  generally  accountod  free  from  earib- 
quakes,  the  following  list  from  Pn)fe5sor  Roekwood'fl 
notes  in  the  Amfrtcnn  Journut  of  sc<mi*e  includes  i 
number  from  that  region:  In  ISSl  ihere  wer*'  •.hocks 
in  Indiana  on  April  20  and  May  1'7,  and  in  Ohio  on 
Aug.  '2M.  Ill  1882,  in  Illinois  on  July  15);  a  general 
shock  through  Indiana,  Illinois,  Missouri,  and  Ken- 
tucky, on  Sept.  'jT;  and  again,  feebler,  at  midnight  of 
Oct.  14  and  l.i,  over  a  similar  area;  ami  In  Illinois  on 
Oct.  22  and  Nov.  14.  In  !!*.*$,  about  Cairo.  111.,  oo 
Jan.  11;  through  Indiana,  Ililuoia,  and  lower  Michi- 
gan, ou  Feb.  4;  and  about  Cairo  on  April  12  and.] 
July  fl. 

In  the  newspaper  reporls  of  the  earthquake  of 
Aug.  10,  it  was  often  incorrectly  stated  that  the  »ho*'ll 
was  felt  iu  Wilmiugloii.  N.C.  This  wa«  a  mlstakt 
for  Wilmington,  IX'l.  The  f«w  r»'|>orts  of  buildinp 
overthrown,  and  m.uiy  of  the  accounle  of  oiertunird 
chimneys,  wereaWo  inoorrecU  Special  luciuirj  sbovi 
the  first  reports  to  have  been  exaggerated  as  usual.    , 


FRIDAT,   OCTOBER  3,    ISS4. 


COMMENT  AND  CRITICISM, 

True  iv|»orts  of  Agricultural  experiuient-sta- 
tion9.  rx[M'rj mental  farms,  niid  similar  iustiln- 
Uoiis,  form  a  class  of  literature  which  is  i'api<lly 
iatrresAlng  In  volume,  and  which,  while  it  con- 
taiiui  very  much  tliat  is  (at  least  from  a  scieu- 
tlfio  MiiD<l-point)  simply  trash,  aUo  (*ontains 
much  that  19  of  scientific  value.  In  calling 
ftttcntion  to  a  very  prevalent  fault  of  such 
|tahlicaitonAt  we  would  not  be  understood  as 
OAlltng  in  qaestion  their  usefulness  for  the  pur- 
pCMieA  for  which  they  are  iutende<I.  ami  still 
ItM  ft*  lacking  in  appreciation  of  the  valuable 
•ci»ntj(i<*  re*iult^  which  many  of  them  contain 
—  usually,  it  must  l>e  confessed,  rather  siiar- 
inglv.  Thr  fault  to  which  we  refer  ia  not  one 
of  iit&ttcr.  but  of  form.  It  is  the  lack  of  any 
lott-IHgent  discussion  of  the  i-esults  of  experi- 
mmU :  and  it  makes  itself  felt  most  severely. 
|>i«ci»ply  in  the  cases  in  which  those  results 
w  most  tm|K>rtact  scientificully. 


Wltnt  wonld  be  thought  of  an  astronomer. 
irfco,  »A<T  observing  an  eclipse,  or  a  transit  of 
VvDtM.  nbould  present  as  his  report,  simply  a 
"■im  of  the  observations  taken,  with- 
iig  or  dihcussing  iJicm?  Yet  sub- 
fUntiaU/  thi^  is  what  we  find  in  very  many 
fci'  "  '1  rrf>ort8.  Tlie  experiments  have 
U.  .'d  with  more  or  less  intellig*Mice  and 

care,  and  exei^utcd  with  more  or  less  of  |>ains- 
taklng  accuracy,  according  to  circumstances  ; 
IkiI  Ihcrt  the  e3C|>erimenter  has  stopped,  appnr- 
I'titly  forgetting  or  ignoring  that  his  work  is 
Qnly  hair  doue.  The  experiment  planned  aud 
cs3ecntc«K  there  still  remains  the  task  of  00m- 
bitdug  and  testing  the  rcsnlls,  so  as  to  detect 
iheir  fi&llactGfl,  and  bring  out  what  they  really 
teadt ;  la  otiier  woiyIs,  the  task  of  discussion. 


Tbat  tUo  taak  of  discuHsion  is  so  often  neg- 


lected may  l»c  due  to  several  causes.  Often 
it  is  apparent  from  the  tone  of  the  report,  that 
th«  author  has  fearetl  the  reproach  of  being  a 
•  theorist,'  and  has  rather  ostentatiously  con- 
Mued  himself  to  a  bare  sUitcment  of  facts  ob- 
served. Vague  and  undisciplined  theorizing, 
and  hasty  generalizations.  are-,of  etiurse,  to  be 
avoided ;  but  these  are  something  very  differ- 
ent from  sober  study  and  discussion.  Facts 
arc  good,  cs|Dccially  when  they  toadi  princi- 
ples ;  but  he  who  will  have  nothing  but  facts 
confines  liimself  to  the  husks  of  investigation. 
In  other  cases  one  can  scarcely  avoid  the  im- 
pression tbat  the  writer  has  been  too  indolent 
to  dis<'uss  his  results;  and  in  some  instances 
the  suspicion  is  even  suggested  that  he  has 
been  overcome  by  their  twmplexity  or  unex- 
pectedness. 

But.  frofu  whatever  cause  originating,  the 
prevailing  fashion  of  presenting  experimental 
work  is  to  be  reprobated.  An  author  has  no 
right  to  require  that  his  readers  make  that 
critical  coinparison  of  results  which  he  is  too 
indolent  or  loo  iuoompeteut  to  undertake  him- 
self; nor  to  thmst  ui>ou  the  unscientific  I'ubljc, 
to  whom  such  rejjorts  as  we  arc  speaking  of  aiv 
uminlj  addressed,  crude  and  superficial  conclu- 
sions as  the  results  of  scientific  investigations. 
Indeed,  ii  is  to  this  latter  class  that  the  practice 
is  likely  to  prove  most  [>ernieious.  The  trained 
scientific  man  can  readily  detect  the  abseni*»i 
of  critical  discussion,  even  though  he  may  not 
fcL'l  called  upon  to  supply  the  lack ;  but  the 
unscientific  reader,  who  has  ha<I  no  training 
of  this  sort,  is  very  likeJy  to  accept  whai^'vcr 
conclusions  his  author  <lraws,  however  inade- 
quate, as  expressing  the  sum  of  truth  upon 
that  subject,  or  to  stand  bewildered  lieforc  a 
mass  of  details,  with  no  clear  idea  of  what 
Ihey  prove. 

We  submit  that  in  neither  case  is  the  expcri- 
inenter  Inlfllling  his  duly  to  his  <:*onF:tituents. 
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When  the  public  funds  are  to  lie  expended  in 
scientific  investigation,  the  public  has  a  right 
to  di'raand  that  the  work  be  i»ut  into  tlio  hands 
of  those  who  are  not  only  imlustrioua  expL-ri- 
mentcrs,  but  who  arc  able  and  willing  to  test 
critically  the  results  of  their  own  experiments, 
and  present  to  the  public  only  results  which 
have  endured  such  testing. 


WriF.s  the  president  of  the  geogrnphioat  sec- 
tion of  the  British  association  declared  that 
the  Portuguese  Most  colony/  as  descrilwd  by 
Mr.  Ilallbni'ton,  *  was  something  quite  new  to 
geographers/  ho  doubtless  failed  to  recall  that 
in  IHHl  Bettcncourt  (Descobrimentos  .  .  . 
do  Portugueses,  pp.  132-135)  printed  the 
grant  to  Fagundes  of  March  13,  1521,  which 
is  also  contained  in  Do  Canto's  Memoria  his- 
tortea,  p.  90.  TIic  whole  subject  of  the  dis- 
coveries of  Fagundes  is  taken  up  by  those 
authors,  and  also  by  Henry  Ilurrisse  in  his 
Cabots,  pp.  275-277  (Paris,  1882},  and  in 
his  Corte-Real,  p.  144  and  171  (Paris.  \HS:^), 
General  lA*(^*oy  also  failed  to  remember  that 
Ernesto  do  Canto,  the  learned  antiquary  of  S. 
Miguel,  one  of  tlie  Az-ores  —  to  whom  Ilarrissc 
acknowledges  his  indebtedness  —  discovered 
among  the  manuscripts  of  the  Torre  do  Tombo 
n  ciirta  of  the  -ith  May,  1567,  relating  to  the 
second  lost  Portuguese  colony  mentioned  by 
Mr.  Ilaliburton.  This  document  is  in  Do 
Canto's  Memoria  historica  entitled  Os  Corte- 
Reaes,  p.  161  {i^.  Miguel,  1883)  ;  and  also  in 
th«'  appendix  to  tlarrisse's  Corlc-Keal,  p.  S^A, 
wlierc  it  is  stated  that  it  was  communicated  Iiy 
Mr^  Do  Canto.  These  three  books,  and  othere 
which  we  have  no  space  to  mention  at  this 
lime,  contain  documents  going  to  show  that 
those  expeditions  actually  sailed,  and  also  con- 
tain the  commissions  and  confirmations  granted 
the  Corte-Reals,  their  contemporaries  and  suc- 
cessors, nt  various  times. 


The  occurrence  of  two  light  but  wide-spread 
earthquakes  within  two  months  in  our  usual- 
ly quiet  eastern  stales  awakens  attention  to 
ihe  absence  of  any  organized  attempt  to  ob* 


serve  them.  The  chief  difUculty  in  such  u 
attempt  would  doubtless  be  the  discourage- 
ment of  wailing  through  a  considerable  time 
without  shocks  to  observe;  but  this  time  is  ixai 
so  long  as  many  would  anppoac,  as  may  be 
8e<;n  by  looking  over  Roekwood's  eartbqoAlce 
lists.  The  only  systematic  work  now  under- 
taken consists  iu  the  coUectiou  of  accidenUl 
records  by  Professor  Kockwood  and  some  feir 
other  students  of  the  question,  and  the  rc|jort 
ing  of  ordinary  nou-instrumentnl  obscnations 
Oora  the  signal-service  stations.  This  small 
beginning  could  be  greatly  improved  if  tb« 
U.  S.  geological  survey  could  lend  a  hand  Inr 
providing  simple  seismometers  for  a  moderate 
number  of  stations ;  and  would  be  still  further 
advanced  if  obsen*ers  and  students  of  ihi» 
branch  of  pliysical  geography  would  resolrt 
themselves  into  an  earthquake-dub,  unenib»r- 
rassefl  by  formal  regulations,  ehicdy  with  the 
object  of  becoming  known  to  one  another,  autl 
tlms  insuring  the  proper  colleciiou  and  colla- 
tion of  their  observations.  Wc  should  be  glsd 
to  have  eorrcspondcuoe  on  tliis  sabjecU 


LETTERS   TO   THE  EDITOR. 

,*,  CorTf*potnleHt»  are  rttfutMUtS  %»  be  a%  britf  •#  pt^tOif- 
The  wrtUr't  H'xm«  U  in  alleatea  rt^mirmda»pro«/nfgti4/»t^ 

ClasBlfioatiou  of  the  Molluaoa. 

Is  the  iM'itnioUvc  comnienlB  on  tbt?  'cla»ifici<io« 
of  tho  Mnllusca'  by  Messrs.  T)idl  and  L*nk«W. 
aprojMfi  of  Professor  Ruy  Lrtnke5l<?r*»  article  'Mol- 
luscs* iu  the  '  EncyeJopifdia  ririiJinnii.'a,'  ser^rtl 
points  Are  raised  concerning  which  I  should  be  plea«*d 
to  be  better  informal. 

In  the  ori'^lnivl  review  by  Mr.  Dall  {Scimce,  Ul. 
7U"|,  it  i<»  reiii.'irketJ  that  '  no  •tingle  UisUuce  of  •ftl- 
clfied  jaw  among  recent  Molluscn  uccum: '  and  in  tu 
reply  that  gentlcmnn  adds,  that  lie  "  should  l-o  pnUA 
ful  to  Professor  Lnnkester  for  the  name  of  .i' 
mollusk  having  a  shelly  or  even  purtiully 

jaw"  {Science,  Iv.  l-l.'J).    I  havf  ' '  ' ■ 

luipresslon  that  the  NauUltiUe  t 

stance.     Woodward  espresserl  ih 

gists  ill  bis  statement,  thai,  "in  iho  rfc*:o; 

the  mandibten  are  homy,  but  ciiiriff*-it  fn  ,, 

afiU  ejtrut  ;**  And  Prrifi'saor  Laiil 

says  Ihat  in  tin*  cephalupod'*  C  > 

jaws  have  the  form  of  ii  pair  of  pi. 

honiy  OT cnlclfi*fl  (A'iiufif««|."   Is  lh«  'W 

doubt  or  dispute  the  correctness  of  sn.  'vM 

statements? 

In  my  '  Arrangemeul  of  the  familtrs  of  tnollmki' 
(1871),  I  admitted  as  orders  of  Aoophala  (niher*)*' 
C'tiichifein.  or  Lipooephal.ilthc  lUrnyarln,  ll^-t^-niBir' 
aria,  and  Miiaomyaria,  but  under  munui  prj|<^t-   ' 
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wa«  nwiirt;  of  the  apparent  exceptions  signalized  by 
Mr.  Dall»  and  could  add  extlnpt  fonnfi  reforn-d  to  tlio 
Pt^TilUao  or  Aviculldae,  ai  well  as  tlie  MiifllerJidae 
retained  among  the  Dimyaria.  The  Monomyaria 
Meuivd  to  me,  however,  to  be  a  iiAturj.!  '  getietic ' 
lpn.*ap.  &nd  the  MuelleriUIuc  were  bimusctilose  in 
rr*ftlh.  nnd  Ihetr  monuuiyarlun  chArncterlstica  ]n  the 
a"  r-d  to  be  a  peculiar  t^Ieolnglcal  adaptation. 

I  posed  lolH-'lievf  Ihultlie  Muiiuiiiyarlacon- 

«'  'iral  ;:rijup,  although  Mr.  Uall  has  good 

"  hiiikini;  that,  "in  f,ict.  there  does  not.  at 

I"  li  to  \>e  any  pood  basis  for  ordinal  dlvfs- 

'\»tiM  iu  Ui«  Lipocephala.'*  What  Mr.  Dal!  designates 
*■ '  tb*»  TMniarkable  character-i  of  the  group  of  Mel- 
i*.i'"'  ■  -^-eroed  to  me  to  furni-^h  a^  good  a  basis 

(  r'  as  any  ot  those  that  have  been  used  fur 

'  •':   consequently  I  gave  the  name  as  an 

-nation  In  ]K71. 

'luestion  whether  certain  groups  are  of 
(»r«iHial  ur  minor  value  ts  of  less  moment  than  the 
natural  sulMlivision  of  the  class.  If  the  myological 
[■      ■  ■  are  not  the  best  criteria,  what  are? 

it  has  had  some  currency,  that  the  Mo- 

i ,..: ...  .i.'t;  inferior  forms  of  Acephala,  is  negatived 

bv  twiiU  omhryolngical  and  paleuntulogieal  evidentje. 
The  testimony  of  both  i«  conclusive  tlial  the  Moiio- 
lOTaria  are  ilerivatives  from  Dimyaria. 

Is  it  certain  that  the  shell  of  the  Polyplacophora 
fc  '•  -  -'  :=  the  exact  homulocnc  of  tlie  sliells  of  the 
T  :ri)]«>ds?     I  am  acquainted  wlih  what  has 

t>  -^iied  uf  ihf  cmbryclogy  of  the  group,  but 

'ubt  both  at  to  facts  and  interprctutlnnti. 
.\  .  it  i»  certain  Uiat  tlie  old  views  of  a  close 

,  rcUii>^u  btawccn  the  J'olyptacophora  and  (lie  doco- 
|)oMate  Gastroi>oda  had  v»iry  little  morphological 
Daws. 

3Jv  eratitudo  f'»r  the  excellent  article  of  Professor 
I^iikcficr  itnr>els  me  to  conlially  indorse  the  encoml- 
iiTO«  of  Mr.  Uiill.  while  I  concur  with  the  critic  as  to 
th^  fantily  MiTSHfjeinent, 

has   sometimes  been  misled, 
iiip  that  the  same  ohjeclt*  may 

;    iiauir*8:  for  instance,  he    has 

the  *  Ihu'liiglosHu  (1.1.1,  or  1)/  a  gastro- 

:   '  Pyrulti,  Lain.  (fig.  .38),'  but  the  figure 

■'•hV-*    a    type   belonging    lo    the   *  Ti'nioplossa 

.\),'    and    rriwaLed    thereunder  as  one  of   the 

Ii      ;!     ■    1     t-i   the  name  '  Fieuht/     As 

r      _    I... ring   names   1    may   add 

/     J.  i.;- :j  ;\  i  .'^:  ■    aiid    'OculuiH*   du   not 

•be  conditions  of   the   'biphoiiochlamyda,'  — 

1  a4irays  spiral:'  they  do  not  have  true  spires. 

I'lkififtyor    Lankester    has    l>eon    deceived    by   false 

i^utib'f.     SuL'li  lapi^e§  are.  however,  of  a  kind  Inevi- 

L*H«T  in  a  grnrrul  work;  for  it  is  impossible  for  one 

to  vtTify  every  statement.  Tiiko.  Gill, 


A  (aatLng  pig. 

is  a  recent  flood  (June  2M)  thai  visited  this  neigh- 

Vir^ofx'.  Mr  .lohii  AtiKlienbaughof  West  Manchester 

;  •i\H  h(»gi  carried  away  by  the  water. 

of  llicm   was  found  untler  a  large 

iiro^i  ij*  «ji<i.«.t<Kl  about  A  niLIo  fruin  the  home  of 

jill^  Augb«nbau£h.     The  Huimal  had  been  securely 

fftindviiied  tiv  the  tlml>er,  and   had  not  eaten  any 

-iwo  day>.      Although  very  consid- 

1   when  released  from  Its  prison,  It 

I      ■  U»  in  emptying  a  crc»ck,  of 

■d  It.     U  has  since  been 

.ull  soon  recover  all  it  lost 

li.  £.  F.  S. 


A   WIDER  USE  FOR  THE  LIBRARIES  OF 
SCIENTIFIC  SOCIETIES. 

To  those  who  are  obliged  to  uee  the  libraries 
or  our  smaller  colIej»es,  it  is  often  a  source  of 
vexation  to  fitid  that  the  books  one  is  refeiTod 
to  are  wauling.  The  resources  of  the  colleges 
are  limited,  and  the  amountof  money  which  C4in 
be  expended  for  the  purchase  of  new  books 
small,  and  that  small  amount  often  devoted, 
according  to  the  wishes  of  the  donor,  to  the 
class  of  books  least  needed.  A  case  in  point 
occurred  lately,  where  a  college  professor  of 
mathematics  was  asked  to  write  a  short  account 
of  the  life  of  Todhunter ;  and  he  felt  obliged 
lo  aay  that  he  would  be  glad  lo  undertake  the 
article,  but  could  not  before  he  had  visited  the 
libraries  of  either  New  York  or  Boston,  which 
he  hoped  to  be  able  to  do  during  his  next 
vacation. 

This  constant  lacking  of  Just  the  books  one 
needs  for  his  work  is  most  haiu[)ering.  It  is 
not  the  Ceiiinnj^  or  the  Harper^  or  the  latest 
novel,  or  the  new  Itook  of  travel,  which 
cannot  be  had  (these  And  Ihelr  way  into  all  the 
odd  corners),  but  it  is  the  specialist's  lx)oks, 
a  volume  of  the  transactions  of  some  learned 
society,  a  scientific  joiinia!,  or  the  modern 
treaiise.s  on  thermo-dynamics,  on  electricity, 
or  on  biology,  which  are  needed,  and  which 
can  be  found  only  in  a  very  few  of  our  libraries 
in  the  necessary  profusion. 

A  few  such  libraries  have  now  been  collected 
by  our  older  scientific  societies  aud  our  hiTger 
colleges.  The  books  of  Uie  college  libraries 
are  for  a  8[)ecific  pur])08e,  and  find  abundant 
use  at  tlie  hands  of  the  students  aiul  professors. 
With  the  societies  the  matter  stands  dill'erenlly. 
It  cannot  be  denied  that  one  of  the  original 
objects  of  the  establishment  of  these  societies 
was,  that,  by  the  publication  of  their  own 
'  proceedings,*  they  might,  by  exchange,  gatlier 
a  collection  of  books  which  could  not,  in  the 
then  comparatively  poor  slate  of  the  countri*, 
be  gathered  in  auy  other  way,  and  which  were 
to  be  for  the  use  of  the  merabors,  and  such 
favored  friends  as  they  might  designate. 

It  has  so  happened  that  these  societies  were 
established    by  the    small    knots   of  sfienlific 
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men  gathered  about  our  larger  colleges.  These 
eoUeges  have  developed,  and  their  lilMaries 
have  grown  more  and  more  valuable  ;  ao  that 
the  professors  no  longer  find  it  uecessar}*  to 
go  to  their  academy  for  books.  At  the  same 
time  the  mnchiucry  of  their  loog-cstablished 
organization  has  grown  more  effective  ;  and, 
while  many  of  the  members  no  longer  need 
their  society  colleclion  of  books,  the  number 
Had  value  of  those  added  to  the  shelves  each 
year  are  constantly  increasing.  The  result 
is,  that  in  some  of  our  larger  cities  there 
aiv  accumulating  very  considerable  libraries 
of  special  works  which  are  scarcely  used,  as 
they  are  dupUeated  at  some  neighboring  col- 
lege about  which  those  empbving  such  books 
live. 

It  is,  of  course,  with  regret  that  one  enters 
such  a  library,  if  library  it  may  be  called,  and 
sees  the  new  books  which  are  not  called  for  by 
the  former  clientage  of  the  collection,  but 
which  would  eagerly  be  asked  for  if  the  circle 
of  favored  outsiders  were  widened  bo  as  to 
inc]u<le  all  properly  vouched*for  persons  who 
might  live  within  one,  two,  <»r  three  hundrt-d 
miles,  or  even  moiv,  and  who  would  be  willing 
tu  pay  a  Hmall  annual  fee  to  defray  the  expense 
of  sending  boolcs  to  Lhem  by  mail  or  express, 
and  for  the  extra  wear,  and  danger  of  loss.  It 
is  true  that  such  books  as  could  not  l>e  readily 
replaced  in  case  of  loss  would  necessarily  be 
reudued  from  such  a  wide-spread  circulation  ; 
but  these  would  be  only  the  older  volumes  of 
thr  various  series,  and  such  books  as  aie  very 
generally  kept  from  such  extra  risks. 

The  expense  of  mailing  would  be  consider- 
able ;  it  would  average,  on  volumes  of  the  size 
of  a  bound  volume  of  the  American  Journal 
of  science^  about  sixteen  cents  each  way.  To 
this  must  bo  added  tlic  cost  of  hundling,  and 
some  slight  charge  for  the  privilege  of  use, 
Altogether,  the  exijense  of  Uiking  out,  say, 
forty  books  of  this  class  in  the  course  of  the 
year  would  be  in  tlie  neighborhood  of  ItMi  to 
fifteen  dollars, — a  charge  which  could  be 
reduced  very  materially  by  sending  for  the 
books  a  number  at  a  time,  so  that  thoy  might 
be  foi'warded  to  advantage    by  express;  tlie 


amount  named  above  being  the  maximum  If 
each  book  were  mailed  .separately. 

That  the  expense  of  using  a  library  throtigh 
the  mails  would  mount  up  very  rapidly  ts  tvi* 
dent ;  but  the  facts  remain,  that  there  are  lai^c 
liliraries  of  books  solely  on  matters  of  iutervsi 
to  scientific  men»  and  of  vital  interest  to  sndk 
men.  and  that  the.iie  libraries  extttt  in  cdro^ 
munities  where  by  duplication  they  no  lon^r 
have  their  former  use.  It  is  highly  dewrahlo 
that  the  books  should  be  put  to  use  ;  and  their 
owners  would  probably  be  glad  to  arrange 
some  plan  by  which  the  scheme  of  extending 
the  circulation  through  the  mails  cordd  In*  mtuh 
practicable.  It  would  be  of  great  advantage 
in  perfecting  plans,  if  those  who  might  be  bene- 
fited would  come  forward  and  stale  their 
position. 

THE  COLOR-SENSE  IN  F/SUES. 

In  his  recent  volume  on  •  Mental  evolution  in 
animals.''  Mr.  Uoraanes  remarks.  "  As  furtJirr 
proof  that  a  well-develoi>ed  sense  of  color  oc- 
curs in  fish,  I  may  remark,  that  the  cLabomtc 
care  with  which  anglers  dress  their  flies,  and 
select  this  and  that  combination  of  lints  for 
this  and  that  locality,  lime  of  day,  etc.,  ^howa 
that  those  who  are  jMactieally  acquainted  with 
the  habits  of  trout,  salmon,  and  other  freinli- 
water  fish,  regard  the  presence  of  a  color-scuse 
in  them  as  axiomatic/*  As  one  *  practicalljr 
acquainted  '  with  some  sixty  s|>ecics  of  fresh- 
water fishes,  representing  a  dozen  or  more  dis- 
tinct groups.  I  am  reminded,  by  the  above 
quotation,  of  many  occurrences  witnessed  dur- 
ing my  rambles  about  the  Delaware  Uiver*  or 
its  tributary  creeks,  that  have  a  l»caring  uj>08 
the  subject.  Besides  recognizing  the  dilTer- 
cnces  in  insect*  by  their  colors,  have  fishes 
any  knowledge  of  the  fact  thai  their  own  colors 
may  or  may  not  be  protective  ?  Are  tliey  aware 
that  it  depends  upon  themselves,  whether  tlieac 
colore  shall  be  a  safeguard,  or  a  source  of 
danger?  That  we  arc  wai-i*anted  in  giving  au 
afl3rmative  reply,  is  shown,  I  think,  by  Un-'ir 
habits,  and  particularly  by  the  fact  that  to 
a  certain  extent  they  have  the  color  of  ih^-Ir 
bodies  under  their  control. 

Relatively  speaking,  the  fishes  of  tlic  M* 
aware  River  and  its  tributaries  may  t^  classi* 
Ocd,  in  reganl  to  their  habila,  as  diurnal  and 

■  WeotAl  evaluUon  In  anitnalt,  by  OboCuc  J,*IC0S4«I» 
Skw  York,  ApptftifH.  Itm.    411  f.    tV. 
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Dodunio].  It  might  almost  be  Raid  that  there 
are  no  '  fixed  '  habits.  T  have  found  marked 
variaiiotis  in  ewrv  one  of  the  most  charac- 
Itsrisiic  habits  of  our  biixls;  and  can  sec  no 
reason  irhy  tlie  same  degrees  of  variability 
«houM  not  likewise  obtain  among  mammals, 
reptiles,  and  fishes.  In  eonsicicring  fishes  as 
cither  nocturnal  or  diurnal,  I  mean  that  they 
are  so  to  about  the  extent  that  owls  arc  ;  i.e., 
ranging  from  s{>ecies  as  diurnal  as  hawks  to 
tboae  that  are  nocturnal,  or.  properly  speak- 
ing, crepuscular.  Uow  often  we  hear  the 
pbra»«,  '  as  blind  as  a  bat ' !  yet  these  mam- 
mals are  not  averse  to  daylight,  and  only  shun 
Jb«  glare  of  noonday.  In  shady  woods  they 
often  found  insect-hunting  by  day ;  and 
fly  just  as  freely,  and  range  abroad  as  gen- 
*r»Uy,  on  cloudy  days,  as  during  the  gloaming 
throughout  midsummer. 


etheostomoids,  is  always  to  be  found,  when  not 
in  motion,  resting  nyxm  the  bottoms  of  sti'eams  ; 
and  I  have  never  found  these  fishes  in  localities 
where  their  color  did  not  closely  resemble  the 
sand,  mud,  or  pebbles  upon  which  they  rested. 
I  have  tested  them  in  this  matter  in  the  follow- 
ing manner.  Finding  a  spot  in  a  small  stream 
where  many  of  theHo  fishes  congregated,  I 
placed  a  large  number  of  white-porcelain  plates 
in  the  stream  on  a  level  with  the  surronnding 
sand.  On  disturbing  the  *  darters/  I  found 
that  they  invariably  settled  between  these 
plateSf  and  never  on  them ;  and  this  al\er  the 
dishes  had  been  several  days  in  position. 
Finally  the  currents  covered  the  plates  with  a 
thin  coating  of  sand,  and  then  occasionally  a 
'■  darter  '  would  come  to  rest  upon  one  of  the 
plates.  The  motion  of  his  fins  in  so  doing 
usually  displaced  the  sand,  and  exposed  the 


LUMINKOH   U'mbrv  timt). 


H<*v(»ral  years  ago,  when  studying  our  fishes 
«  nee  to  detecting  8upp>osed  traces  of 

^  -  ssed  by  them,  I  concluded  that  the 

iKK'Uirnai,  dull-colored  si)ecies  had  the  i)ower 
of  ultenng  certain  sounds,  especially  during 
Ihtf  hrecding-Beason  ;  while  the  diurnal  fishes 
mere  apparently  voiceless,  and  were  dependent 
dpon  their  gaudy  coloration  as  a  sexual  attrac- 
•'^■*  More  recent  observations  have  led  me 
■  farthert  ami  I  am  convinced  that  the 
ojiors  of  many  species  continue  to  play  an 
important  part  in  the  struggle  for  existence 
throughout  the  interim  from  one  broeding- 
•eaw^n  In  the  next.  It  must  be  remembered 
when  undisturbed  by  man's  pres- 
sor)' ditlerent  from  the  frightened 
mla  that  rush  hither  and  thither  in  the 
reckless  maimer  when  startletl  by  his 
•oddeu  appearance.  We  have  only  to  take  a 
faiv.,r'.?)lii  poiiitiou,  nmU  ourselves  unseen,  to 
g^  'i.Iy  into  their  accustomed  haunts, 

tr>  lat  animated,  cunning,  and  meutall}* 

•  '  wmI  <Teature»  fishes  really  are- 

1  i.i:  iMirKMi»  group  known  as  'darters.*  or 


white  surface  beneath  :  if  so,  the  fish  darted 
off,  and  settled  between  the  plates  or  beyond 
them.  It  is  evident,  I  think,  that  protection 
through  their  color  must  be  quite  essential  to 
them  ;  more  so  in  the  matter  of  procuring  their 
food,  perhujis,  than  as  a  safeguard  against  the 
attacks  of  enemies. 

The  mud-minnow  (Umbra  limi)  depends  very 
largely  upon  insects  and  smaller  fishes  for  food, 
and  the  question  of  color  is  a  prominent  one  in 
its  life  histor}'.  This  fish  frequently  assumes 
what  we  may  call  an  *■  inanimate '  position,  and, 
with  a  variety  of  colors  streaking  and  spotting 
its  sides,  has  much  the  appearance  of  a  bit  of 
dead  grass,  a  twig,  or  a  caddis-worm.  Often 
such  unnatural  positions  will  be  retained  for 
many  minutes,  or  until  some  object  suitable  for 
food  comes  within  reach,  when  it  darts  at  and 
seizes  it  with  the  rapidity  and  certainty  of  a 
pike.  Now.  in  all  such  cases,  there  is  great 
and  constant  changing  of  color.  Olten  the 
tints  deepen  until  the  llsh  appears  to  be  inky- 
black,  then  pale  until,  from  above,  wo  can 
scarcely  detect   the   fish.      Such    changes,  of 
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course,  are  ven'  significant,  and  can  only  1)6 
explained  OS  bfting  somooaljle  tfl  the  fishes  in 
rendering  theru  inconspicuous,  both  tx)  their 
eneuiics  and  to  the  wandering  aniinal-lifc  on 
Vihich  they  prey.  In  precisely  what  way  the 
extreme  variations  from  very  dark  to  pnle  are 
serviceable,  is  not  3'et  known,  so  fur  as  I  am 
aware  ]  but  the  fact  itself  can  scarcely  be  used 
to  the  disadvantage  of  the  main  proposition, 
that  the  color  and  its  changeableness  are  of 
benelit  to  the  fish,  and  are  undei*  Lho  animul's 
control. 


I  think  we  have,  in  the  fact  that  usually  lh<jf 
deposit  their  ova  and  milt  in  rapitl  watcrt. 
Waters  with  a  conatantl}-  rippling  aud  troubled 
surface  certainly  protect  Ihcui  fi-om  such  cue- 
micH  as  the  kingfisher,  fish-eating  mnmmals, 
and  probably  from  frogs  and  snakes.  Hy  draw- 
ing a  seine  through  turbulent  water  at  the 
foot  of  a  milUiam,  I  have  frequently  found 
scores  of  flpIemlicJly  colored  cyprinoids;  apd 
finally,  very  soon  after  spawning,  all  tb««« 
extra  tints  fade  out  utterly,  and  the  fishe# 
return  to  Ihoir  accustomed  haunts.    These  faru 


^ 


Danded  *vx-ri§ii  (MtufffonhtiH*  chaetodon). 


During  the  early  spring,  when  the  vigor  of 
these  fishes  is  at  its  maximum,  the  colorntiou  is 
more  pronounced  in  ever>'  ))arlicular;  and  the 
coulinual  changing  from  dark  to  light,  and  vice 
versa,  as  seen  in  connection  with  its  other 
habits,  shows  plainly  that  it  is  as  much  under 
control  as  are  the  folding  and  spreading  of  a 
peacock's  tail. 

The  cyprinoids^  or  'shiners,'  known  collec- 
tively as  minnows,  roach,  and  dace,  so  many 
Bpecies  of  which  are  conspicuously  colored  at 
least  at  one  time  of  the  year,  are  all  eBSonlial- 
ly  diurnal  in  habit.  Their  bright  colors,  us  a 
ecxual  attraction,  are  essential  to  their  welfare, 
but  are,  at  the  same  time,  detrimental  to  their 
safety.  Have  we  any  reason  for  believing  that 
these  fishes  seek  to  avoid  exposure  to  enemiea 
when  thus  arrayed  in  extra-conspicuous  dress? 


certainly  seem  to  indicate  that  they  aff  awrc 
Oftbe  disadvantage  of  unusually  bright  ^iluri, 
which,  notwilh.slanding,  arc  essential  to  Uw 
porpeliiatiou  of  their  kind. 

The  common  banded  sunfish  ( MesogonisliQi 
chaetodon),  a  silvery-while  species,  has  s  K* 
markable  control  over  the  color  of  tliir  Itlack 
vertical  i>und3  that  ordinarily  form  so  consplm* 
ous  a  feature  of  the  Qsh.  At  limes  when  llw 
water  is  rather  clear,  and  the  amount  of  repf- 
lation  not  abundant,  this  sunfish  will  fade  o»iV. 
aud  show  such  ashen,  faintly  streaked  sitioi 
that  it  might  almost  pass  for  a  dead  leaf:  but 
roused  to  action  by  the  approat-h  of  other  lUtiCSf 
or  the  finding  of  fooil,  the  ilull  sides  glisieo 
like  polished  metal,  and  the  faint  buucU  ^ 
come  tis  black  as  ebony.  Certainly  these  grW* 
and  sudden  changes  are  not  ia^'oluDtary.    Vi^^ 
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to  l)lu8hiag,  but  are  evidenlly 
ilrol,  and  are  intelligently 

(T^cpiflosteng  osacus)  is  an- 
:  decided  control  over  the  col- 
ics. AVhcn  this  6sh  ia  at  rest, 
le  blue,  with  a  pink  mai-giu; 
.he  heiid  and  gill-covers  there  is  a 
iriUiant  hues.  At  tinies  all  those 
Liddetdy  disuppear,  and  the  fish  has 
J»e  ap|>enrance  of  a  water-soaked 
f  a  living  annual.  Unfortunately 
oo  few  npportiinitiea  for  observing 
to  dctiTinine  tlie  reasons  for  these 

I  is  eviilcnt  that  they  are  under 
the  fifth,  and  therefore  advan- 
pike   (Ebox  reticulatus)   also 
iriution  of  coloring,  under  dilferent 
and  suggests  the  same  facts  that 


have  already  been  stated  with  regard  to  other 
species. 

When  the  chief  aim  of  biological  science 
seemed  to  be  the  naming  and  describing  of 
'  species,*  it  was  found  that  no  description  of 
the  color  of  a  fish,  unless  very  unusual  and 
marked,  was  at  all  satisfactory.  Considering 
the  subject  of  color,  as  I  have  in  this  article, 
the  cause  is  very  evident. 

lu  an  early  number  of  Science,  I  offered 
many  reasons  for  believing  that  fishes  were 
very  far  from  s[»ending  as  joyless,  machine-Uke 
an  oxistcDce  as  has  been  supposed.  Those 
reasons  1  snpplemeiit  with  the  results  of  stmlies 
of  their  hal)ils,  with  reference  to  their  biilliant 
tints  and  sombre  hiios^  and  am  in  accoRl  with 
Mr.  Kooianes  MJien  he  states  that  we  are  jus- 
titietl  in  regarding  '  the  presence  of  a  colop- 
sense  in  them  as  axiomatic/ 

CuAHLEs  C.  Abbott. 


N  ASSOaiATIOX  FOR  THE  ADVANCEMENT  OF  SCIENCE. 


rOS   OF   THE  SECT/ ON  OF 
BtOLOOY. 

Tuf  papers  {forty-three  hi  all)  were 
the  section  of  biology,  but  we  regret 
imitetl  apace  we  can  give  merely   the 

tTbe  first  we  may  iiietiltun  was  a 
G.  Beyer,  on  the  influence  of  oxy- 
:ygen:ite<l  bluotl,  a^  well  as  of  blood 
rees  of  ililntion,on  the  isolated  heun  of 
crraptn.  The  paper  ahnod  to  prove  that 
'et)ln4((*d  nianwnalian  blood  which  pro- 
l^aL  amount  of  work  done  in  oither 
^b  f rog  or  that  of  the  terrapin,  but  a 
Pw  dilution  ii*  necessary.  There  is  no 
the  coiiAtaut,  stimulating!  influence  Ui 
luod,  and  tiooe  in  the  liepreuiDg  effect 
nnteil  bloo<). 

Qnoi  read  a  paper  on  biological  prob* 
^kr  opposed  ibe  trlnoruia.1  jiystem,  aud 
P^resL'iit  mode  uf  detcrmiuiu<*  species 
[cntlfic,  and  thought  that  the  species 
ict]  on  a  stalialical  »tudy  uf  all  the  vari- 
c  known  to  occur.  Individtials  are  not 
h^ous.  The  only  fixed  units  are,  1° 
ivbolo  series  of  generHliuns  of  cells  from 
I,  —  a  cell-cycle.  An  individual  may  be 
ractional  pari  of  a  ci'll-cyelti.  Roughly 
I  higher  the  orgunism,  Ibe  fewer  the 
ndtviduaU  il  ci»rnpri5i"8.  The  author 
a  ovum  lo  be  bomolo;;ou9  with  the  en- 
the  zona  ra«IiiUor  being  equivalent 

cyst  of  the  prolozooiiy  and  the  con- 
;;oui. 

liUie  J.  Marthi  on  a  botanical  study 
on  the  petiole  of  Juglans  ni^ra, 


known  as  Erineum  anoinalum  Schw.,  a  general  sur- 
vey of  the  gall  was  given,  as  to  position,  number, 
general  appearance,  etc.  Thi<  was  followed  by  a 
description  and  comparison  of  the  microscopical  ap- 
pearance of  Uie  gall  and  normal  petiole,  concluding 
with  the  supposition  that  the  mite  entered  at  an  early 
period  in  the  life  of  the  pt'tiolc,  and  the  growth  of 
the  gall  was  from  within  outward. 

A  paper  by  Prof.  K,  G.  Wilder,  on  the  relative 
position  of  the  cerebrum  and  the  cerebellum  In  an- 
thropoid apes,  wa-*  illustrated  by  photogruphs,  and  a 
preparation  of  a  cblmpanzco's  brain;  conclusively 
settling  the  muchdisputed  point,  as  tu  whether  the 
cerebrum  extended  over  the  cerebellum  or  not,  as 
the  cerebrum  was  seen  to  extend  at  least  a  milli- 
metre over  the  cerebellum. 

Mr.  E.  D.  Cope,  in  a  paper  on  the  phylogeny  of  the 
arthjdactyle  Mammalia  derived  from  American  fossils, 
conftidered  the  derivation  of  the  scledont  dentition 
from  the  bunodnnt  a.9  established  from  a  mechanical 
point  of  view.  The  oldest  American  artlodftctyl 
(Pantolestea)  is  bunodont.  The  modiflcatlon  pro- 
ceedeil  m  in  other  ruminant  lines  by  the  co-ossifica- 
llon  of  the  bones  of  the  ieg*  and  feet-  The  pe<!uliar 
stnicture  of  the  carpus  in  the  Oreodontidae  show* 
them  to  be,  without  doubt,  the  ancestors  of  tin;  Tra^ 
gulhia.  The  following  table  represents  the  present 
views  of  the  authi>r  on  this  subject. 

TrilatwroQlar  baoodontia  (I'aatoleaUdae). 

I 


Bslenodontla. 


QUKctrlltibercul»r  Banodontla, 


Uyopotamldae. 

I 

(?)  Poeorm. 


OroodoQUdae. 

I 
Tragulina. 


Po«broilMrlldae 

I 

'l*ylopo«U. 
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Ill  A  paper  oq  the  torsion  of  leaves,  Prof.  W.  J. 
Bt'Hl  staled  that  he  haJ  stuilled  the  torsion  of  leaves 
proiluced  by  the  yffecU  of  »unlijghu  Those  twisting 
with  the  Sim  are  two  speeies  of  Typha.  one  speries  of 
Spit rgani urn,  Acnrus,  TriUiIlaria  iinperialls.  and  Lia- 
trls.  Those  twisting  against  the  i^un  are  two  species 
of  Allium,  Iris,  Gladiolus,  oats,  and  Selarla.  Twisting 
Ituth  ways  are  AUitira  cemuuni,  Phlcum,  Bromus, 
barley,  Clawson  wheat,  Panicum,  and  Zlzania.  Cy- 
peraceae,  Set&ria  verticillatu,  S.  viridia,  and  S.  italica 
do  not  twi<it  at  all. 

Mr.  L.  F.  Ward  r^ad  a  pAper  on  the  foasil  fl(»ra  of 
the  globe;  treating  the  subject  from  historical,  geo- 
logical, and  hotauical  standpoints. 

The  two  oldest  known  species  (Oldbamia)  have 
t>eeu  found  in  the  Cambrian  of  Ireland.  From  the 
lower  hilurian,  41  specie*)  are  Iviiown.  heini;  chiufly 
marine  algae;  up|>er  Silurian,  i:i  species.  The  ft^rns 
predominate  am<ui^  the  ISS  species  kuown  to  the 
DtiTonian.  In  the  Permo-cwbonifenms,  nearly  2  tXX) 
ftjMicies  have  boeu  made  out.  wliile  In  the  trias  07  are 
known.  In  the  Hhetic,  an  ailvance  seems  to  Lave 
buen  nuide,  which  incruuses  to  the  oolite  where  410 
species  have  been  found.  The  upper  Jurassic  and 
tower  cretaceous  are  gjiaringiy  PupplleJ  with  vegi'tal 
remains.  The  Cenomaitian  of  Aiam,  Greenland, 
and  the  Dakota  group  of  Kansas  and  Nebraska,  ijive 
500  species.  Tho  Turonian  i^ain  is  almost  dcntitute. 
Senumanian  yields  ;^*50  species,  while  the  Laramie 
group  of  western  Unlfx*ri  States  gives  :13^J  species; 
the  tertiary  eocene,  H()();  oligoccne,  a  somewhat 
larger  number,  while  the  miocene  gives  more  Lhau 
3,000;   the  pliocene  gives  only  150  species. 

The  first  type  is  that  of  the  Floridoapl  marine  algae. 
Ferns.  K<|ui8etincac  and  Lycopodineae,  appear  in  the 
lower  Silurian.  Tiie  Devonian  of  Canada  and  Brazil 
shows  us  the  first  appearance  of  the  rhizocarps,  while 
the  monocotyledons  first  appear  in  the  carboniferous. 
The  dicotyledons  have  their  first  known  representa- 
tive in  the  Urogonian  of  Kome,  Greenland.  All  the 
leading  types  of  vegetation  are  iatroduced  without 
(oing  later  down  the  geological  scale  than  the  middle 
cretaceous.  Marine  algae  preUomiuate  in  the  Cam- 
brian and  early  Silurian.  Ferns  fiourlsh  in  the 
Perttiian;  EquisoUneae  and  Lycopodiueae,  in  the  car- 
boniferous; Cycadaceae,  in  the  lias  or  oolite;  the 
Coniferae,  in  the  Wealden;  monocotyledons,  in  the 
BOOMic:  inonochlamydeous  dicotyledons,  in  the  ceno* 
nuoilan;  polypetalous  dicotyledons,  in  the  miocene; 
&nd  the  gamopetalous  dicotyledons,  in  the  present 
living  flora  of  the  globe.  Cellular  cryptogams  of 
some  kind  lived  in  the  Lanrentian,  and  account  for 
the  graphite  bcda  there  found.  Ferns,  E(iulsetineae 
and  Lycopodineae,  commenced  in  the  lower  Silurian, 
and  had  their  maximum  in  the  carboniferous. 
Cycadaccae  hare  their  origin  in  the  Devonian,  while 
the  maximum  is  in  the  middle  Jurassic.  The  Silu- 
rian »tiows  the  first  Coniferae,  which  reach  their 
maximum  in  the  cret-aceous,  and  then  decline. 
Monrtcotyledons  l^gin  in  the  lower  carboniferous, 
and  have  iheir  ma.ximum  in  the  tertiary.  Oieutyle- 
dons  communcH  in  the  lower  Jura,  and  the  maximum 
U  in  the  present  age. 


In  a  paper  on  fertility  in  hybr  B. 

Roosevelt  cited  cases  of   hybrl-li-n  t«s 

of  Salmonidae,  and  between  Alomi  nupiili^aiuid  uiil 
the  stripeil  bass.  In  many  cases  lisbrldlam  grutly 
improves  the  species.  He  proved  by  an  (»xteij»lir» 
practical  knowledge  that  hybridism  in  fish  at  ]«avt  by 
no  means  necessarily  implies  sterility. 

Mr.  H.  F.  Osborne  presented  observations  on  the 
amphibian  brain,  amtainins;  rc>iult£  of  raicmacoplff 
study  upon  the  frog,  Meuobnuicluis,  Menopoma,  ami 
Ampbiuma.  Ilis  method  of  itudy  was  by  makinjc 
series  of  sections,  in  three  differ«^nl  |danes.  The 
relative  position  of  gray  and  while  imuier  was  iht 
same  as  that  found  in  the  spinal  corO  of  these  ami 
other  vertebrates.  The  course  of  the  priucipal 
nerve-bundles  extending  from  the  medulla  forwsnl 
to  the  hemispheres  was  describ»»d,  showing  the 
course  of  the  transverse  commissure,  and  a  com- 
missure hitherto  overlooked  in  the  roof  of  the  xhWi 
ventricle  was  pointed  out.  This  demonstrated  thai 
each  brain  seunnent  had  its  own  dorsal  commJivure. 
The  inferences  of  the  cerebellum  In  the  Anura  anil 
Uroilela  were  pointed  out.  and  the  resemblances  oj 
tlio  latter  to  the  mumntnlian  brain  were  dwelt  upon. 
The  pia  blood-vessels  are  all  sent  in  upon  the  ante- 
rior face  of  the  pituilury  bttdy.  The  pineal  elements 
were  shown  to  conslsL  of  ceriaiu  very  i  neons  pic  uooji 
foldings  of  the  epilhelium  of  the  roof  of  the  thiri 
ventricle,  which  Imve  becm  generally  overlooked. 
These  foldings  represent  what  remains  of  the  staDc 
of  the  pineal  gland. 

Mr.  S.  Gannan's  paper  on  Cbtamydnaelachus.  the 
frilled  shark,  treate<l  of  the  internal  anatomy  of  this 
peculiar  shark.  The  nearest  forms  are  >'otidanids£, 
Hexanthus,  and  Ileptanchus.  HLnd  and  fore  bnun 
resemble  that  of  foetal  sharks;  the  cartilage  is  soft, 
the  lateral  line  is  open  as  In  foetal  sharks,  and  coo- 
tinued  to  the  end  of  the  tail.  The  pctvia  is  twice  ji» 
long  as  broad :  the  neareat  resemblance  to  tiiis  is  leen 
in  the  foetal  Heptauchus. 

The  next  paper  was  by  Mr.  B.  D.  Cope,  tin  Uie  mam- 
malian afiinities  of  saurians  of  the  Permian  epoch, 
and  referred  to  the  detection  of  mammalian  reMm- 
blance  between  Tlieromorpba  and  reptiles  of  tb* 
Pennian  epoch.  Uesemblauccs  in  the  peUic  suit 
scapular  arch  were  pointed  out.  The  quadrate  bone 
was  discussed,  referring  to  the  theory  of  AlbrechL 
The  genus  Clepsydrops  shows  that  It  has  the  man- 
malian  number  of  hones  in  Its  tarsus,  and  the  reacn- 
blance  was  nearest  to  tliat  found  in  the  PtaiytMa 
an  a  tin  us. 

Dr.  C.  H.  Merriam  j?ave  a  paper  on  the  hood  of  lbs 
hooded  seal  (CysLophora  ciiBtata);desrribinj;  It  as  an 
inflatable  proboscis  overhangitibE  the  mouUi,  ami  ex- 
tending posteriorly  to  a  point  behind  the  two  eyas, 
lined  with  nasiil  mucous  membrane,  and  divided 
longitudinally  by  two  cartilages.  It  is  not  noUc«able 
until  the  male  lias  reached  its  fourth  year. 

lu  a  paper  on  some  points  in  the  development  «•( 
pelagic  teleostean  eggs,  Mr.  G.  Brook,  jun.,  fintooa* 
sidered  nun-pel.iglc  eggv;  instancing  thosv  of  tnrat, 
in  which  the  hypoblast  originates  as  an  invidutfou  t4 
the  lower  layer  upon  Itself,  the  spac^i  between  the 
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-'  »*•  OjjtiueU  III  iielagic  eggs  tlie  pru- 
•  nl.  Svvtionsof  Ihueggsof  Trachi- 
-  *MC'?  show  that  the  paruhla^t  of 
(■  Mil  i  ii^  JnytTof  American  auUiora,  is 
I  ..lu-  i.iuulwrof  fret'  o*^1Ib,  anil  nuclei 
from  the  yolk,  whiuh  eonirilmie  to  a  very 
to  build  up  the  hypoblridU  In  ihi^  cmc, 
no  true  invaj^ln&ih))t.  In  Motclla  musietia 
in  of  th*'  hypoblast  la  stuiilar  to  that  uf 
ua;  but  th<?  rf«uJcing  cells,  ftisieiul  of  being 
lUr  u>  Ibf!  itri^inal  one<4  a;*  usual  in  tf'Iooe- 
I,  mtt  very  muoh  largt^r,  ami  hrxagonal,  so 
cannot  Iw  derived  directly  from  the  lower 
cells.  Tlie  author  AnAtftint^ti  the  views  of 
regAnU  the  «eginentation  cavity  in  pelagic 
le  aJ«o  holil^  that  ther«  U  no  circulation  in 
ftiibryo*  before  hatching'. 
,  Macloskie.  in  his  paper  on  the  dynamics  of 
L't  crust,  commenced  with  a  general  desrrlp- 
the  chltlnous  skeleton  with  lUf  iu-  and  out- 
ctc  Tb«  rrachetie  have  spiral  cruiiulations, 
lavf!  been  hitherto  mUunder^too*!  and  aup- 
he  threads;  tliRse  Iniclieae  transiuit  gases 
^Bfi|t(e  tlsBut^s,  and  tin*  bli>oil  ts  not  used  for 
l^pi.  The  tracheae  are  not  directly  contnilled 
;  their uclion  dei>ending  on  the  succusslve 
on  of  u  partial  vacuum,  and  condensation  of 
ad  tbem. 

A.  Hyatt  rciMl  a  jiaperon  the  larval  theory 
rigiu  of  tissue.  ntHilng  that  the  bulldinu-up  of 
kM  of  tlic  mela2'ja  Ls  due  to  a  quick  and 
Irbion  of  cells.  Sllnot^s  theory  that  the  ori- 
be  sexes  Is  due  to  the  difforence  in  cell  ele- 
ttL%  9np|>orted.  The  author  considered  the 
41  more  primitive  form  than  the  gastrulu.  In 
paper  Professor  Hyatt  presented  objections 
commonly  accepted  views  of  heredity ;  assert- 
1  heredity  has  no  need  of  the  geinmule  hy- 
orpJingene»is,  but  that  it  can  be  equally  well 
&od  upon  the  supposition  that  the  nuclei  of 
I  the  immediate  a^nls  of  the  trausUihiBion  of 
tristtcft.  The  author  presented  the  rase  of  a 
MAlne  who  resembled  the  mother  on  one  side 
tody,  and  bU  father  on  the  other  side,  as  un 
Ivn  of  his  tbeor>-;  and  he  contested  the  posi- 
Professor  Brooks  as  regards  hen^dlty.  In  a 
I  liie  structure  and  nfllnilics  of  Beatricea,  the 
ilhor  stated  Ihnt  this  fossil  has  bad  many  posi- 
igned  to  It  In  almost  all  the  groups  of  the 
krat&,  though  he  himself  now  thought  it  a  for- 
Tbin  sections  were  examined,  the  struc- 
Bg  found  to  consist  of  cells  joitied  by  a  stolon. 
S.  Minoi  prcsenl'Hl  a  paper  on  the  skin  of 
The  skin  connists  of  three  layers,  —  exter- 
i  cuUcula.  overlying  an  epithelium,  which  lies 
Dn  m  sheet  of  connective  tissut^;  the  epithe- 
^Tnologous  with  the  epithelium  of  other  anl- 
td  which  should  Ix;  so  cane<l  instead  of  hy> 
;  and  dermis,  which  name  should  be  applied 
>fiiH'«'iiie  tisane,  as  it  is  the  horaologue  of 
>.  The  cuticula  of  caterpillars  has 
y  described;  it  consists  of  two  layers, 
Mtd  A  tblu  one. 


In  a  vommunicatiMn  on  the  development  of  Ltmu- 
lus,  Mr.  J.  S.  Kingsley  stated  that  his  account  livgins 
after  the  formation  of  the  blastoderm.  At  this  time 
there  Is  a  single  layer  of  cells  surrounding  the  yolk, 
in  which  arc  scattered  nuclei.  Tlie  uiesoblasl  arises 
as  a  single  sheet  on  the  ventral  surface.  It?  cells  come 
largely  from  the  blastoderm,  but  some  arise  tntm 
the  yolk  nuelej.  The  mesobbist  soon  form**  two  lon- 
gltudinaJ  layers,  one  on  each  side  in  the  neighbor- 
hood of  the  limbs.  The  coelora  is  formed  by  a  split- 
ting of  the  mesoblast,  and  ai  Urst  consists  of  a  series 
of  metttMieric  cavities  extending  Into  the  limbs.  The 
supraoesophageal  ganglion  arises  by  an  invagination  of 
the  epiblasu  Tl\e  lieart  arisrs  ha  two  lubes  In  the 
somatopbore,  which  lau^r  unite.  The  niesenteron 
does  not  appear  until  after  batching,  The  amnion 
of  Packard  is  the  first  lon-al  cuticle,  and  boars  a 
resemblance  to  the  amnion  of  the  tracheata.  A  sec- 
ond cuticle  is  formetl  and  moulted  before  batching. 
The  eyes  apiwar  on  the  dorsal  surface  at  the  some 
time  that  the  limbs  appear  on  the  ventral.  In  these 
characters  Limulua  agrees  essentially  with  the  trache- 
atfl,  and  has  nothing  in  common  with  crnstacea. 

Prof.  B.  G.  Wilder,  in  a  paper  entitled,  'Do  the 
cerebellum  and  oblongata  represent  two  encephalic 
segments,  or  only  one?'  remarked  tliat  most  writers 
had  considered  two  segments  to  exist.  The  cephalad 
of  these  segments  is  held  to  Include  the  cerebellum, 
together  with  the  portion  of  the  'brain-stem'  imme- 
diately connected  therewith  and  the  latter  part  of  the 
oblongata.  The  only  writers  that  have  admitted  of 
a  single  aegment  caudad  of  the  mesen  are  Balfour, 
A.  M.  Marshall,  Owen,  and  Spitxka.  The  vitwa  of 
Spitzka  were  then  discussed;  concluding  with  tlie 
opinion  that  sufficient  evidence  to  settle  the  question 
was  wanting. 

Dr.  J.  A.  Ryder  presented  a  paper  on  the  morphol- 
ogy and  evolution  of  the  tall  of  osseous  fishes.  Tlie 
caudal  fln  of  fishes  is  develo|>ed  In  the  same  way  as 
the  other  median  or  unpaired  fins,  from  a  median 
flu-fold.  After  the  protocercal  stage  of  the  larva  is 
passed,  a  lower  caudal  lobe  grows  out,  which  is  prr>ba- 
bly  the  horaologue  of  a  second  anal  fin.  The  hypoth- 
eses which  grow  out  of  n  consideration  of  the  faCts 
of  the  development  of  the  tails  of  fishes,  are  the  fol- 
lowing: 1.  VVTieneverheterocercality  manifests  Itself, 
there  is  a  more  or  less  extensive  degeneratiuii  of  the 
caudal  end  of  the  chordal  axis,  which  began  to  be 
somewhat  manifest  far  back  in  the  phylum  in  such 
forms  OS  Holocepholi,  Dipnoi,  and  crossoplerygiaus. 

2.  With  theoutgrowth  of  the  lower  lobes  (second  anal) 
the  energy  of  growth  tended  to  push  the  tip  of  the 
chorda  upward;  the  lobe  itself  arising,  probably  In 
consequence  of  the  localization  of  the  energy  of 
growth  and  the  deposit  of  organic  material  at  the 
point  acconJing  to  the  demands  of  u-te  and  effort. 

3.  Local  use  and  effort,  acting  as  constant  stimuli  of 
local  growth,  carried  the  heterocercal  condition  and 
its  accompanying  modlflcation  of  degeneration  and 
reduction  still  farther,  as  is  shown  by  a  study  of  the 
homologous  elements  iu  the  t:Uls  of  lishes;  while 
use  ami  effort  would  also  coutitme  to  augment  hetero- 
carcalUy,  until  the  itiferior  and  superior  lobes  were 
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about  of  the  same  length  anO  nrea,  wben  the  morpho* 
logicfil  chiu-iicl«r6  vf  the  caudal  fin  would  become 
appruximately  stable  for  anyone  ^peciea,  ai  maybe 
fihmvu  by  measurements  nf  a  simple  mcehaniral  illiU' 
trailon,  in  whicli  tbo  itiieraetioii  an^I  oompositinn  of 
Ibc  forces  which  are  brought  huo  action  arc  demon- 
strated.  4.  The  luochaniciil  deinonstralion  alUided 
to  above,  taken  toi;ether  with  the  fact  tltal  the  primi- 
tive or  ancesU'al  form  of  the  tail,  which  Is  typifle.l 
by  a  temporary  edndition  in  fish  larvae,  when  the 
myuHnmaia  are  rudimentary,  but  ftlili  nyminctrical, 
amount^  almost  lu  a  demonstration  of  the  princi[>le-4 
first  laid  down  by  Lamarck,  then  elaborated  by  Spen- 
cer, ami  ui'ire  recently  applied  to  i»i>ecial  ca^es  by  the 
authiir  and  IVufessor  Cope. 

In  a  conimuuicaLion  on  growth  and  death,  Dr.  C.  S. 
Mtnol  gave  the  results  of  tea  thousand  measureuienls 
of  weight  of  growing  guinea-pigs  and  uiher  nnimuls 
from  blrtli  to  maturity.  The  rate  of  growili  was 
fnuud  to  steadily  diminish  from  birth  onward  :  so  that 
the  loss  of  power  begins  at  once,  and  continues  until 
death.  The  common  views  of  <Jeuth  were  discussed, 
and  the  current  conceptions  of  animal  individuallly 
were  attaoke«l.  The  author  then  referred  u>  the 
bearing  of  our  pr.'sent  knowledge  of  senescence  upon 
the  theory  <if  life,  and  the  relation  of  life  to  a  mate- 
rial substratum. 

A  paper  on  the  osteology  of  Oreodon  was  read  by 
Mr.  W.  li.  Scoit,  in  which  this  genu-*  was  said  to 
belong  to  the  Anlodactyla,  atthuugh  there  are  some 
strong  reuemlti.inces  to  theSuidae.  Vertebnie  are  ru- 
minant, markedly  in  the  case  of  the  axis.  Tlioracic 
vertebrae  have  louij  prominent  spines,  and  small 
bodies  slightly  umpliicoelous.  Lumbars,  probably 
five  in  number,  are  heavy,  with  short  spines  and 
broad  flat  transverse  processes.  Sacrum  contains 
two  vertebrae  which  touch  the  Ileum.  The  tall  is 
long  and  Hieuder.  and  the  legs  proportionally  long. 
There  are  a  short  head  and  stion  metupodials,  giving 
the  animal  a  wolf-like  appeamnce.  The  radius  and 
ulna  arc  dlstlnoL  The  carpus  etmsists  of  eight  hones, 
including  the  pisiform.  There  are  short  unanky- 
loscd  metacarpals.  The  ungual  phalanges  are  long 
and  (Kiinted,  as  in  Ilyopotamu*.  A  rudimentiry 
pollex  Is  present,  this  being  the  only  artiodactyl  with 
one. 

Mr.  J.  Stnithere,  In  a  paper  on  finger-muscles  in 
Megaptera  longimana,  and  in  other  whales,  records 
rudimentary  flexor  and  extensor  muscles  In  tbuse 
animals,  and  shows  that  they  are  more  or  less  used, 
as  the  muscular  fibres  are  red  and  not  degenerated. 

Or.  G.  M.  .Sternberg  described  his  experimental 
research  relating  to  the  etiology  of  tuberculosis.  The 
author  repeated  the  inoculation  experiments  nf  Koch, 
with  similar  results.  The  experiments  nf  Formad 
to  induce  tuberculosis  in  rabbits  by  introducing  int<i 
the  cavity  of  tlie  abdomen  finely  powdered  Inor- 
ganic material,  have  also  l>een  repeated  with  entirely 
negative  results.  The  author  held  that  Koch's  bacil- 
lus was  an  esseutiat  factor  in  tlie  etiology  of  tuber- 
culosis. 

Dr.  C.  E.  Bessey,  in  a  paper  on  the  adventitious 
iudorescence  of  Cuscuta  glomerata,  stated  that  the 


examination  of  young  plants  shows  that  the  Itiflo- 
rcacencc  Is  developed  from  numerous  rmwded  ad- 
ventitious buds,  and  not  by  the  repeate<l  bnmchinc 
of  axilliiry  flowering  branches  a^  commonly  »tal4Hl. 

In  a  paper  on  the  hitherto  unknown  moile  of  OTl- 
posllion  in  the  Carabidae.  Prof,  C.  V.  Kiley  reeonls 
iiabits  uf  t'hlaenius  impnnctirnms,  traced  fmm  the 
^SS  "P-  '^^^  *^S?'*  ^^'^  '»''!  singly  in  cells  mivde  of 
mud  or  clay,  on  the  under  surfaot^  of  leaves, 

Mrs.  A.  It.  niackweil  read  a  p.iper  on  the  compara- 
tive longevity  of  the  sexes.  The  study  wa.s  rxhauv 
tive,  and  made  on  statUtics  from  all  parts  of  ihc 
world  ;  and  the  sre:iter  longevity  uf  woman  over  roan 
was  established.  In  old  countries  the  females  pre- 
ponderate, while  males  load  in  newly  settled  ones. 
Up  to  cigliteen  years  the  males  are  in  execs*  of  tli* 
females:  later  the  females  predominati\ 


PROCEEDINGS  OF  THE  SECTION  OF 
HISTOLOGY  AND   MICHOSCOFY. 

Tut:  attendance  at  this  section  was  very  p-mafl, 
partly  becanse  the  other  sections  drew  away  not  only 
many  members,  but  many  papers  alsw;  partly  too,  «e 
imagine,  because  the  American  sorlnty  of  microsco- 
plsta  liad  held  il5  annual  meeting  a  short  time  ^^^V- 
ousty.  The  future  of  this  section  is  somewhat  uncer- 
tain, especially  because  many  of  the  members  art 
unwilling  to  have  their  histological  papers  wilhdmirft 
from  the  section  of  biology.  The  abolition  of  lUs 
section  was  much  ditcussed.  not  only  among  (he 
members  interested,  but  also  in  the  section  itselL 
As  the  number  of  communications  and  the  attend- 
ance were  both  of  ihe  smallcslf  the  feeling  agaioK 
the  continuance  of  the  section,  with  its  Miparat*  or- 
ganization and  e'lual  rank  with  the  section*  of  phyv 
ics,  biology,  geology,  etc.,  Iwcame  very  decided  with 
many  of  those  most  Interested.  Finally,  Dr.  C.  5. 
Minot  announced  in  general  session,  that  he  shouM 
bring  up  a  motion  to  amend  the  con»iitutioa  so  that 
section  G  shall  be  aholi-thed.  This  auiendmenl  vrill 
come  up  for  consideration  at  the  next  meeting  of  the 
association. 

Alexis  A.  Jullen  read  a  paper  on  an  Immertion 
appar.-itus  for  the  determination  of  tlie  icniptfraiiim 
of  the  critical  point  in  the  fiuid  cavities  of  mineral!. 
The  extensive  occurrence  of  carboti  dioxide  in  min- 
erals renders  the  determiuatiuu  nf  its  critical  (wlnl 
Important;  yet  with  the  fonns  of  .apparatus  hilherto 
described  for  tliiR  uhu,  there  have  been  »ouprcs  of 
serious  error.  The  author  describwl  a  new  devlot 
for  raising  :i  thin  si'clion  uf  a  mineral,  mounted  od  a 
glass  slide,  to  .in  accurately  determinable  CemperaLore 
ui»on  the  stage  nf  ihe  ndcrosoope.  The  arrangement 
consists  of  a  thin  walled  box  heated  by  condnetloD 
from  a  taper  through  the  copper  plate  which  form*  It* 
bottom,  and  which  pmjects  beyond  the  sta;^.  Th/S 
thormomctcr  has  a  scale  ranging  from  22<*  to  45''  C; 
each  degree  on  the  scale  being  two  centimetre*  In 
length,  and  divided  into  tenths.  The  bore  nr  '  '  — '- 
are  so  an-anged  as  to  bring  that  part  of  (he  - 
30°  on  a  level  with  the  eye  at  the  eye-piece*  l..  ...u-^. 
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to  fnrilllate  qnick  reailings  without  moving  tli©  bead, 

T>ip  hn\  Mrv^ft  as  a  ivster-bath  in  wliicli  any  objoclive 

Mc-liai(  to  one-U>nth  may  be  immursed  without 

-  !o8»  t<j  the  objective's  optical  capacity.     The 

cfiUc-ti  i»olDt  of  Ihe  fluid  may  Iw  rendMy  determined 

to  ten   minutes  by  b^Jlh  the  dtsappeiirance  and  re- 

appfaranre  of  the  bubble  within  a  twentieth  of  a 

iJegrw.     For  further  detnils  the  author  referred  to 

liif  earlier  paper  upon  an  apparatus  fur  this  purpose. 

l>r.  TliPobalO  Smith  pmsenti'd  an  account  of  Sal- 

mMh'»  cullure-lubea;    but    as   It  ha.i  not  yet  been 

rev|*«|  by  Dr.  Salmon,  we  postpone  notice  of  it. 

Prof.  Flenry  F.  Oaliorn's  paper  upon  a  microecopic 
mtthiHl  (if  Atudying  the  ampiiibian  brain  was  valua- 
M»,  Tbo  brain  is  hardened  in  '  MuIIer's  tluid,*  tlie 
ifnlricir*  belni;  fully  Injected.  After  the  usual  alco- 
holic treatment,  the  brain  is  placed  for  one  week  iti 
a  caniiine  soliitinn,  then  for  twenly-fnur  hours  in 
acfd'o  acid,  Tlie  emb(«ddlujc  mas4  is  preparcil  by 
Ibakinj;  lliu  contents  of  an  egg  irlth  three  drops  of 
gljicerine.  After  suAlctn;:  in  this  luiiss,  the  braiu  is 
placed  in  position,  and  hardt-ned  in  ihu  vapor  of  boil- 
ii'-  t-r-cwnt  iilcobo).     The  mass  is  then  placed 

I  \  in  absolute  alcohol.    Section  is  made 

uiifjrr  :ii(. 'U,!!  with  a  Jung's  microtome.  The  sec- 
tions on  the  slide  are  arninged,  covered  with  old- 
tbloned  blniting-paper  (ci^nrctte-paper  wa?  sug- 
as  belter  by  Dr.  C.  S.  Mlnol),  and  treated  with 
Miol  and  oil  of  cloves  through  the  paper,  a  device 
vblc-h  may  prorc  convenient  in  many  cases. 

Dr.  H.  G.  Beyer  reported  one  of  his  observations 
mad**  during  his  still  uncompleted  researches  on  Lin- 
fula.  In  his  abstract  lie  says,  "  One  uf  the  poiuts 
thai  I  should  like  to  demonstrate  from  one  of  ray 
lions  tfi  a  probable  communication  of  the  so-called 
mlal  tulles  with  one  of  the  diverticula  (liver)  of 
-"'•  *ry  canal  of  the  animal,  by  means  of  a 
o.  bule;'*  certainly  ait  iraportaul  observa- 

li..i.  ,.    .<..:]..-d. 

I>r.  It.  H,  WanI  <Ie8crlbei|  »  couple  of  neat  contriv- 
aocva.  —  Mie,  a  new  illuminating  arrangement  called 
Uie  iris  illuminator;  the  other,  a  long-armed  tens- 
botder.  Prof.  William  A.  Rogers  gave  a  description 
nf  the  various  steps  by  wbirb  a  centimetre  or  an  inch 
Qiay  b«  produced  from  a  standard  metre  or  a  sland- 
■nl  yanl  resiteclively. 

Th«  remaining  papers  contained  almost  no  new 
orU^lnal  raaltor.  but  were  chiefly  accounts  of  methods 
or  *ppar»ius  well  known  to  profewion&l  workers. 


PHOCEEDINGS  OF   THE  SECTION   OF 
ANTHROFOLOGY, 

TUUMDAT  forenoon  was  occupied  by  the  general 
■CCllDf,  leaving  only  time  for  tlM<  i>rganization  of 
the  KCtioDft.  In  the  aftemnon  the  address  of  the 
vie»-pr«>iiient.  Prof.  K.  S.  Morse,  w.xs  delivereil  to  u 
AttcatiTC  and  inleresled  audience.  As  wo  have 
\f  given  this  otldress  in   abstract,  no  analysis 

Bed  be  added  ln^rc. 

Th*  T»^  w.  .rk  of  the  Mctlou  begim  on  Friday  morn- 
tot'  «;'er  by  Rev.  S.  D.  Peet,  upon  emblematic 
■•  --  tisei  and  purposes.    The  author,  bav- 


ingcarefully  studied  many  of  the  mnuiid».  lias  reached 
the  conclusion  that  from  them  much  may  be  learned 
a»  to  the  synibolism  of  the  iwople  who  made  them, 
and  through  this  of  the  people  themselves.  He 
thinks  that  certain  animal  forms  were  used  for  specific 
localliiee.  For  example,  turtle  mounds  were  placed 
upon  high  ground  where  a  lookout  would  he  stationed ; 
eagle  mound:*,  near  bluffs;  panther  mounds  stood 
guanl  over  village  sites.  Ue  believes  that  the  mounds 
indicate  the  totems  of  the  tribe  which  made  them. 
The  paper  was  Illustrated  by  ehart<».  and  w  as  followed 
by  an  extended  dlscusMou.  Many  of  the  archeolo- 
gists  present  were  evidently  unable  to  identify  some 
of  Mr.  Peel's  mounds,  a«  reprcaenlcd  In  ids  diagrams, 
with  known  animals,  so  confidently  as  he  did;  and 
some  of  the  outlines  <«eenied  quite  unlike  tho*ie  of  any 
animal,  though  of  most  the  animal  form  was  evident. 
Tlie  discussion  soon  turned  upon  symboii!>m  in  gen- 
eral. Mr.  La  Fl^che,  an  Om.iha  Indi.in,  .and  mem- 
Wr  of  the  section,  fpoke  uf  «ome  of  the  symbols 
cornmnn  among  his  people.  Dr.  Syle  of  China  re- 
ferreil  to  similar  symbols  common  lunong  the  Japan- 
ese and  Chinese,  and  nuticeil  the  very  remarkable 
resemblance  which  existed  between  current  symbols 
In  eastern  Asia  and  western  America.  Dr.  K.  B. 
Tylor  spoke  of  the  totem  system  as  wide  spread, 
beitig  found  not  only  in  North  America,  but  as  well 
In  South  America,  Microne&la,  and  among  the  hill 
tribes  of  India. 

Then  came  a  paper  by  Mlsa  A.  C.  Fletcher,  upon 
child-life  among  the  Omahas.  It  was  such  an  account 
ai  only  one  who  ha*l  lived  among  the  people,  and 
with  hearty  sympathy  etitered  into  their  daily  lives, 
could  hare  given;  and  the  earnest,  clear,  tender  treat- 
ment of  the  subject  was  most  delightful.  We  were 
told  how,  when  ten  days  old,  the  child  recelve>3  a 
sacred  name  given  with  impressive  ceremonies:  how 
its  cradle  was  prepared,  and  how  lovingly  the  little 
one  M-as  tended,  often  by  father  aa  well  as  mother. 
This  cradle  i^  a  flat  board,  to  uhtch  the  child,  laid  v>n 
lis  back,  is  swathed;  the  bandages  for  girls  being  dif- 
ferent from  those  used  for  boys.  Because  of  this 
treatment^  most  Indians  exhibit  a  peculiar  flattening 
of  the  ocL-iput.  The  child  is  not  kept  constantly  on 
the  boanl,  hut  at  times  is  allowed  to  kick  about  at 
will;  and  after  the  sixth  month  it  is  rarely  used,  a 
hammock  then  taking  its  place.  The  crying  of  the 
child  seems  very  unpleasant  to  them,  and  if  it  occur 
they  use  every  mean*  to  (|uiet  iL  When  ihe  child  is 
three  years  old,  the  snlemn  ceremony  of  cutting  ita 
liair  genei':tily  takes  place,  though  nil  the  children  do 
not  recfive  this.  Before  this,  Oie  hair  Is  allowed  To 
grow.  At  this  lime,  if  the  parents  desire,  a  new 
name  may  be  given  to  the  child.  Each  guns  lias  ita 
own  style  according  to  whicli  the  hair  is  cut.  The 
home  life  of  Omaha  chlldien  was  shown  to  bo  pleas- 
ant and  joyous,  and  the  child  is  very  much  attached 
to  It.  Toys,  games,  and  story-telliug  abound.  After 
early  childhood  has  paused,  various  duties  are  assigned 
to  tlie  children,  — to  the  boys,  the  care  of  the  ponies, 
the  use  of  the  bow  and  arrow,  etc. ;  to  the  girls,  the 
care  of  younger  children,  luul  latiT  tilling  the  ground, 
dressiug  skins,  and  cooking,  and  until  a  girl  is  profi- 


344 


SCIENCE. 


cieiit  in  all  llieso-  things  »he  U  not  rei^anled  a.s  lit  fur 
lUAiria^ti.  uhich  occurs  when  she  is  about  twettly. 
At  tlie  I'ouclusion  of  tliu  pajwr,  which  Dr.  Tylor 
c&lleil  '  most  taulalizing,'  many  questions  were  lulied, 
and  Ui  respouK  totliese  many  ad<Ulioiial  facts  weru 
given.  That  great  respect  for  womftn  prevailed 
among  the  OninhaA,  was  emphatically  assene<l  by 
Mis3  Fletcher.  Articles  of  taboo  were  common:  each 
gens  liaving  a  certain  group  of  objects  whicli  xnual 
not,  on  any  account,  be  touched.  ]>reams  play  a 
very  important  part  in  an  Indian's  life:  to  him, 
dreams  are  as  real  as  any  part  of  Die  actual  world 
about  bim.  Mm.  Smith  spoke  of  a  custom  among 
the  Irorjiiois,  of  placing  near  the  mouth  of  the  dead 
baby  when  buried  a  cloth  saturated  with  the  moth- 
er's milk.  Friday  afterooon's  reading  began  with  a 
paper  by  Miss  F.  E.  Babbitt,  describing  certain  very 
rude  quartz  objects  found  in  xitu  in  undisturbed 
gravel-banks  in  central  Minnesota.  Dr.  Abbott,  in 
connection  with  this  paper,  described  and  exhibited 
some  of  the  objects  found  by  him  in  the  Treulon 
gravels.  In  ibe  next  paper.  Rev.  S.  D,  Poet  endeav- 
ored to  show  tbe  importance  of  a  study  of  the 
nrchiiocture  of  pn^historic  nations  as  a  means  of  dls- 
ooverifi^  their  degree  of  civilization,  and  stibdhidlng 
the  stage:*  of  progress. 

A  much-neglccied  and  yet  not  unimportant  depart- 
ment of  ethnology  was  brought  before  tin'  section  in 
a  paper  by  Mr.  A.  W.  Buller,  on  local  weather-lore,  In 
Miilch  he  presented  a  collection  of  sayings  respecting 
the  weather,  cun'cnt  in  southern  Indiaun,  excluding 
all  that  are  of  more  wiile-spread  use.  The  last  paper 
of  Ihe  afternoon,  by  Mr.  A.  E,  Douglass,  describe^ 
In  a  very  complete  manner  some  of  the  mounds  of 
tlip  Atlantic  coast  of  Florida  which  the  author  bad 
explored.  Both  shell  and  earth  mounds  are  found 
quite  evenly  distributed  along  the  coast  from  the 
mouth  of  the  St.  John's  River  to  the  southern  part 
of  I^ke  Xorlli.  The  shell  mounds  are  for  the  most 
part  situated  upon  narrow  strips  of  land  which  sepa- 
rate the  numerous  lagoons  from  the  sea.  Some  arc 
of  great  size:  one  sliell  rldgc  is  eight  miles  long;  and 
one  mound,  which  covered  tliree  acres,  wa,s  made  up 
entirely  of  the  little  shells  of  Donax  vari.ahills. 
These  large  mounds  were  construcicil  at  different 
times.  The  earth  mounds  occur  inland.  Two  of 
the  mounds  are  composed  wholly  of  bits  of  rock ;  and 
one  Inrge  mound  lias,  three  feet  below  the  surface,  a 
pavement  of  stone  which  extends  entirely  across  it. 
Implements  and  other  objects  are  often  found  in  the 
mounds  of  the  St.  John'?  Kiver,  but  not  In  the  more 
southern  mounds.  Mr.  Douglass's  iu:count  was  quite 
detailed,  and  a  very  intcre-ting  and  valuable  addition 
to  our  knowledge  of  the  subject. 

On  Monday  morning  the  tiection  firvt  listened  to  a 
paper  by  Mi^.  Enninnie  A.  Smith,  on  diRputcd  points 
concerning  Iroquois  pronouns.  She  spoke  of  the 
peculiar  diiMcultlcs  which  arose  from  the  manner  in 
which  the  pronouns  were  used  In  Iroquois,  — some  of 
them  being  arbitrarily  used;  different  words  some- 
times requiring  unlike  pronouns  for  the.  ftimo.  person 
and  number;  and  there  were  other  peculiarities 
which  had  misled  students  of  the  language.    Another 


dliHculty  and  source  of  error  was  found  in  lh«  um  vt 
gender.  The  early  writers  recognized  hut  two  g«j. 
ders,  a  noble  and  an  ignoble;  while  tbe  autlior  had 
found  Lhrce.  as  In  English.  Some  of  the  pronuucui, 
as  that  of  tbe  third  person,  answering  t*.*  our '  h<*,  ab«*t 
It,'  are  always  incorporated;  while  other*,  -m  tinlt'ter* 
mlnate  pron{mn9,  are  always  expressed  illy. 

Tlic  grammar  of  Perc  Miirconn  was  cr.  .  the 

author,  and  certain  errors  pointed  out  Dr.  Tylof 
remarked,  In  connection  with  this  pafwr.  up«.'u  \h* 
importance  of  studying  the  trejitmeni  of  gender  In 
any  sav.ige  language  with  gr»"al  care.  Not  all  pcoplci 
recf^iize  the  division  of  living  or  other  objects  iiUo 
male,  female,  and  neuter.  The  Zulus  have  maitt 
classes,  or  genera,  into  one  or  anothei'  of  which  an^ 
given  object  falls;  but  they  do  not  make  any  distinc- 
tion of  male  and  female.  Miss  Fletcher  Mid  that 
among  the  Sioux  the  same  pronotin  waa  us>'d  (or 
both  sexes,  the  gender  being  determined  by  the  coo- 
text. 

A  very  long  and  extremely  interesting  accomoi  wa» 
then  given  by  Mr.  F.  W.  rulnam,  of  Uie  rxploratiiitn 
which  he  and  Dr.  Metz  had  carried  on  und**r  Oit  aoi- 
pices  of  the  Peabody  nni*-eum  at  Cambridge.  TbcM 
investigations  had  beou  chiefly  devoted  lo  the  stud^ 
of  a  group  of  mounds  near  Mtidhonville,  Iitd.,  known 
as  the  Turner  grou]j.  The  verj*  careful  nuinnpr  tu 
which  the  exploration  of  the  nioumU  hafi  been  cah 
ried  on  —  the  earth  taken  away  and  exanune*!  sliof- 
elful  by  shovelful  —  wn»  shown,  and  the  result »  of 
the  work  onumer.itod  and  lllusiratwl  by  diatfram 
and  photographs  in  great  numl>or.  Xeithrr  lira*'. 
labor,  nor  money  had  been  spared  in  the  prosrcuiluo 
of  the  work ;  and  as  a  result  one  of  the  mo»l  r**m»ri- 
able  series  of  objects  ever  discovered  in  Amerlra  had 
been  obtained,  and  also  many  new  facta  resp^'iing  Uk 
structure  of  tbe  mounds  themselves.  For  example. 
it  was  found  tlial  In  stratified  mounds  the  layrrs  wtn 
always  horizontal,  not,  as  usually  repreaciit^d,  curvril. 
Singular  ash-pits,  masses  of  burned  clay,  layen  of 
stones,  and  other  features  were  mentioned  and  illu.*- 
traled.  Among  tbe  objects  taken  from  the  largest 
mound  of  the  group  were  th«  following,  some  of 
them  never  found  before  In  tlie  mounds:  shell  beailA, 
disks,  and  rings,  which  were  obtained  in  thousands; 
cones  cut  from  alligator-teeth;  omamenu  cut  from 
platca  of  hnfTalo-born,  mica,  and  native  copper;  ob- 
jects of  native  sliver,  and  even  gold,  and  meteoric 
iron;  pearls,  most  of  them  pierced,  and  fr>in-r.t  t.. 
heat  (not  less  than  fifty  thousand  uf  tliAS4>  wei 

small   stone   dishes   beautifully  carved    to    .   , 

some  animal  fonn :  and  last,  and  perhaps  m<Kt  iuipor- 

taut,  lerra-cotta  figurinesof  exccedinglv  .irii<'ic  firm. 

and  Blnuigely  Egyptian  in  character. 

it  should  be  noted,  are  all  of  unonnuniii... 

no  other  j^ort  was   found   in  thU  mound.     A  brivf 

paper  by  Miss  ('.  A,  Studley  described  sume  of  lb 

crania  from  this  mound,  and  others  near  It. 

In  tbe  next  paper,  Dr.  P.  It.  lloy  showud  hov 
grooved  stone  axes  and  simitar  implemcnty  could  b^ 
manufactured  by  tbe  use  of  a  common  bamraer- 
stone,  and  showed  specimens  that  hail  been  m>  made 
by  a  friend.    The  specimens,  which  Dr.  Hoy  iMenad 
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"JKir  'viUinul  gront  Ubor,  were  certainly  dwi- 
I  miiiittrfeiis.  such  as  might  rcaaily  Xx-  pA*»e<l 
p-Jiuimv  Mr.  Putnam  reinark*?<l,  iift^r  Dr.  Hoy 
Baished.  tlua  many  fouuierfehs  were  now  maim- 
nm!  tliiit  ihey  nii;i;lit  be  foiiiHl  in  almost 
iwyc  rolltfclinn,  and  he  had  kiiowledj;*!  of  one 
L-nt  of  l»o  tlousftiid  of  these  fruuda  to  England. 
Iitg  this  ttas  a  paper  by  Major  Powell,  on  the 
h^  of  ilie  Wintuns,  u  people  living  In  the 
perito  valley.  Many  curious  tnytlis  collected 
!hl*  people  by  the  author  were  glvcn^  but  nni 
t  of  siicti  .1  paper  is  hardly  poAsible.  A  few 
beJIeffl  of  tills  tribe  may.  however.  l>e  given. 
Ifeve  Jn  three  wurldfi,  and  thut  each  hiLS  ita 
class  of  inhabttantJ).  Tlio  sky  is  ^moke. 
—  and  the  majority  of  —  Indian^i  believe  that 
as  «now  and  hail  show,  and  rain  is  the  same 
whil"  a  lew  think  it  quartz  crystal.)  Moun- 
irc  ina<le  by  the  burrowing  of  the  mole-god, 
pd  darkneM  are  maiden  goddesses.  Rocks 
jr  inanimate  things  were  once  livinjf,  and 
ki  iimw  live  and  ^peak:  and  Ibis  is  the  Win* 
■nation  of  echoes.  Whirlwinds  are  little 
»ckiug  water  to  drink.  Diseases  arc  caused 
leal  animals.  Tlie  '  tar  baby  '  of  the  negroes 
juth  appear*  In  some  form  in  the  mythology 
b&9  than  tifty  tribes  of  Indians;  and  oilier 
ne^jv  fulk-Iore  are  also  found  among  tlie 
from  whom  llie  slaves  must  have  obtained 
!)r.  W.  II.  Dall  then  n'ad  a  paper  on  the  use 
t^^ls  title  being  *The  geograpldc.'il  distrihu- 
fery/  lie  described  labrets  of  differ- 
d  the  mode  in  which  they  were  worn. 
t  of  the  ctistom  over  the  continent  wa£  also 
d  the  fact  that  it  is  less  prevalent  now 
y.  Tlie  great  size  of  some  of  the  lab- 
mentioned. 

Ij  morning  marked  an  epoch  in  the  IiUtory 
lion,  because  of  tlie  very  thrilling  and  vivid 
Lnd  exhibition  of  the  sacred  pix)cs  of  friend- 
I  by  tlie  Omalias.  'Hie  pipes  Uiemsclves 
in  iucb  n»verence  by  the  Indians,  that  they 
r  allowed  to  leave  the  tribe,  and  tho<»e 
c  audience  were  the  flml  ever  taken  away; 
c«rr.nionles  de«cribed  and  illustrated  had 
'ore  been  presented  to  an  audience  of  while 
lIoreoT«r,  it  wa*  extremely  intcrestinj;  to 
iltl-blooded  Imlian  explaining  in  clear,  well- 
leutenct!^,  sumi*  of  the  most  sacred  niys- 
his  trlU;  to  an  audience  of  anthropologists. 
Itfche  first  described  the  pipes,  and  how  they 
le,  — the  stem  of  ash.  seven  spans  long,  dec- 
lb  certain  feathers  of  the  owl,  woodiwcker, 
d  duck,  and  with  hair  from  the  breast  of  the 
Hd  stn^mer!^  of  horse-hair  dyed  rod.  The 
nied  green,  and  grooved  by  narrow 
i;  and.  when  the  two  pipes  are  in 
rest  up<^>n  a  wildcat-skln  at  one  end, 
other  Is  supporteil  by  a  crolched  6tick,  and 
•TB  two  gouid  rattles  wliich  arc  shaken 
9Ut  to  the  song,  or  chaitt,  sung  when 
taken  up  and  waved  to  and  fro  as  they 
the  ceremony.    After  Mr.  La  FI(fchc  hail 


given  his  paper,  Miss  Fleteher  continued  the  ac- 
count, showing  how  strong  the  l-h?  of  friendship 
formed  in  the  presence  of  the  pipes  is,  —  Birong»T 
even  than  tics  of  blood:  and  that  in  tiieir  presence 
uoanger  or  ill-will  could  have  place,  but  all  must  be 
peace  and  harmony.  She  spolio  of  the  niiracntnus 
power  attributed  to  the  pipe-s  by  tlie  Indians,  The 
stem  was  of  ash,  because  that  and  the  cedar  were  the 
two  sacred  trees:  the  ash  being  associated  with  that 
which  is  good,  and  the  cedar  with  that  which  is  bad. 
With  deep  pathos  she  descrilwd  the  ceremony  which 
tfiok  placi-  when  the  pipers  wert^  given  to  her  to  bring 
away,  and  explained  that  it  was  only  because  of  their 
profound  gratitude  to  her  for  securitig  their  lands  to 
them  from  the  government,  that  this  mark  of  tlieir 
gi'eat  confidence  and  esteem  was  tiestnwed  U]>oii  her 
by  the  Ouiahas.  No  account  can  justly  describe  the 
character  of  tliis  joint  paper.  It  was  fonstantly  iliaa- 
trated  by  reference  to  the  sacred  object*  exhibited, 
and  afforded  llmse  who  heard  it  a  most  vivid  and 
intensely  Interesting  imight  into  the  hidden  mys- 
teries of  Indian  life  and  character. 

Following  this  was  a  very  instructive  |>apor  by 
Prof.  E.  S.  Morse,  giving  *ome  of  the  results  of  ex- 
tended interviews  with  a  Korean.  Many  interesting 
facts  rcs|iecting  this  little-known  i>eople  were  given. 
The  author  spoke  of  the  great  lilial  obedience  ami 
devotion  of  the  sons,  tiie  secluded  position  of  women, 
the  system  of  serfs;  the  law  forbidding  all  except 
the  king  from  decorating  the  exterior  of  tlieir  houses, 
or  having  any  other  tlian  rectangular  upenlngn  for 
duon  or  windows.  The  bride  and  groom  never  see 
each  other  before  marriage.  There  Is  a  general  tend- 
ency to  indolence.  Strangely,  a  borse>sboe  is  a  sign 
ot  good  luck,  Theirgamcs  nro  numerous,  and  some  of 
them  intricate.  3iaay  of  the  superstition*  of  the 
Koreans  were  given. 

After  this,  Dr.  Tylor  spoke  upon  Xorlh-Anierican 
races  and  civilization.  He  alluded  to  tlie  wonderful 
resemblance  of  our  North-American  tribes  to  Mon- 
golian peoples, —  a  resemblance  suggesting  at.  once, 
not  an  indigenous  origin  for  the  Indian  trilif.>a,  but 
a  migration  from  Asia  across  Bering  Strait.  The 
greatest  ohjection  to  this  view  is  found  in  the  very 
great  diversity  in  tlie  languages  of  the  American 
nations.  Ttiis  leatls  to  un  examination  of  the  evi- 
dences of  the  antiiiuity  of  man  upon  this  continent; 
for,  unless  we  can  prove  an  antiquity  suflieienlly 
remote  to  allow  time  for  the  strange  diversity  of 
tongues  to  tiave  occurre<l,  our  perplexity  is  great. 
While  there  is  this  diversity  of  language,  there  is 
great  similarity  in  the  social  condition.  The  matri- 
arciial  system  (descent,  etc.,  through  the  mother,  not 
the  father)  is  universally  prevalent. 

A  most  thoughtful  and  able  paper  was  then  read 
by  Major  Powell,  on  lliree  culture  periods,  —  sav- 
agery, barbarism,  and  civilization.  The  evolution  of 
man  was  dwelt  upon  very  earnestly  by  the  speaker. 
He  very  emphatically,  and  almost  indignantly,  eji- 
prcssed  his  belief  that  man's  evolution  never  1h  nor 
can  be  a  strugsie  for  existence.  Man  does  not  change 
with  change  of  environment;  lie  changes,  and  adapt* 
his  environment  to  himself.    The  sirugglo  has  been 
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remored  from  roan  to  hin  actlTities.  Man  progreesoB, 
not  by  struggling  for  existence,  but  by  means  of  his 
pursuit  of  happiness.  Animals  live  each  for  Itself: 
man  cannot  live  for  himself  alone.  When  animals 
were  domesticated,  a  great  step  in  advance  was  taken. 
By  this  means,  and  by  the  introduction  of  agriculture, 
the  gens  was  broken  up«  and  the  matriarchal  system 
changed  to  a  patriarchal.  Another  great  step  was 
taken  when  metallurgical  processes  were  discovered; 
then  civihzation  was  reached.  Owing  to  the  lateness 
of  the  hour,  Major  Powell  omitted  a  large  part  of  his 
most  interesting  paper.  Speaking,  as  he  did,  with 
the  earnestness  of  intense  conviction,  he  bore  his 
audience  from  argument  to  argument  in  a  masterly 
manner;  and  many  warm  expressions  of  approval 
were  bestowed  upon  the  author. 

The  opening  paper  on  Wednesday  morning,  by 
Mrs.  Erminnie  Smith,  discussed  in  a  very  original 
manner  the  formation  of  Iroquois  words.  Sbe  very 
pertinently  called  attention  to  the  fact,  tliat  most 
students  of  Iroquois  had  contented  themselves  with 
collating  lists  of  words,  while  the  more  tliorough  and 
useful  method  would  involve  a  search  for  roots  by 
analyzing  words;  and  tlie  author  had  proceeded  in 
this  way,  and  as  a  result  made  many  curious  discov- 
eries. Certain  errors  in  dictionanes  of  the  language 
were  pointed  out.  The  Tuscarora  language,  she 
thinks,  affords  a  key  to  tlie  dialects  of  the  other  six 
nations.  Examples  illustrating  the  formation  and 
origin  of  many  words  were  given.  The  literal  nican- 
ing  of  many  words  in  common  use  is  very  curious: 
for  example,  tears  are,  literally,  eye-juice;  whiskey, 
deformed  wattrr;  agony,  he  eats  up  his  life;  a  bank 
is  a  money-farm,  —  the  principal  Is  the  mother,  and  the 
interest  the  baby.  Hirds  arc  often  named  from  their 
note,  other  animals  from  some  physical  peculiarity. 

F<»llowiiig  this  was  a  lung  and  most  instructive 
paper  by  Or.  A.  Graham  Bell,  upon  a  race  of  deaf- 
mutes  in  \ortli  America.  Mr.  Bell  first  called  atten- 
tion to  the  increasing  prevalence  of  deaf-mules  in  tlie 
United  States.  He  showed  that  the  increase  of  deaf- 
mutes  was  very  much  greater  relatively  than  that  of 
other  classes.  In  order  to  ojx^n  bis  argument,  he 
asked  the  question,  ^Ilowcan  we  in  the  most  sci- 
entific manner ostab)i>h  a  race  of  deaf-mutes?'  In 
answer  to  this  question,  he  showed  that  no  more 
eflioiunt  means  for  the  formation  of  such  a  race  could 
be  set  in  action  than  just  those  which,  from  the  best 
of  motives,  philanthropy  had  used  and  was  still  using 
fur  the  benefit  ( *?)  of  tliese  unfortunate  people.  The 
system  of  secluding  deaf-nuites,  so  that  they  asso- 
ciated only  with  each  other;  teaching  them  a  special 
laaguage,  so  that  they  learn  to  think,  not  in  English, 
but  in  a  language  as  distinct  from  it  as  French  or  Ger- 
man, and  thus  lose  largely  their  use  of  English,  and 
canut>t  express  themselves  well  in  written  English,-* 
all  this  he  strongly  deprecate<l.  lie  spoke  of  erroneous 
ideas  respecting  the  deaf  and  dumb,  which  are  more 
or  less  prevalent.  In  the  education  of  deaf-mutMf 
Mr.  Bell  would  follow  a  different  course  from  thife 
usually  pursued.  He  would  have  this  class  of  chit 
dreu  educat^id  in  the  constant  company  of  chlldrqi 
who  can  hear  and  speak,  not  reciting  In  the 


cla«se8,  except  in  map-drawing  o 
but  in  rooms  by  themselves,  and 
other  children  as  much  as  posslbl 
deaf  children  learn  to  understa> 
them,  by  watching  the  motion  of 
so  far  as  might  properly  be  d« 
marriage  between  deaf-mutes 
deaf-mutes  taught  articulatioi 
the  attempt,  can  it  be  kno- 
cannot  speak.    Professor  G- 
college  in  Washington  spokf 
subject  of  Dr.  Beirs  paper, 
in  many  important  points, 
in  others.    He  thought  th* 
and  the  danger  of  formi 
much  less,  than  did  Prof- 
advocated  the  use  of  V 
elementary  classes:  wh 
well  be  used. 

The  first  paper  of  t1 
Pcct,  upon  tribal  and  ' 
emblematic  mounds, 
tion  of  a  hitherto  ur- 
Juan  Teotihuacan, 
feet  and  a  half  sqaa: 
elegantly  carved,  1' 
by  a  gigantic  hum 
by  Prof.  E.  S.  M. 
already  great  ma 
us  respecting  th- 
ery  In  Japan, 
release  and  th- 
esting  facts, 
plough  In  Jo 
the  forms  of 
in  which  th< 
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^lUIeil  Hwny,  The  address  of  Gen.  Eaton  u^»on  scien- 
tific rntrthoJs  nntl  soicntiflc  knowledge  in  common 
Affnlri  wu  wull  rec«tred  by  an  audUmoe  of  about 
llfty  jterivona.  Some  of  Uie  more  inlcri*sttng  papers 
%»«f«  the  rdlOAlitg:  — 

Pntf.  E.  B.  Klliolt  read  a  paper  on  tlie  credit  of  the 
I7nll«l-Slftle»  (jovoniraent.  and  presented  tables  and 
formulas.  He  $ajd  that  the  credit  of  tlie  g<»vernment 
lUbl  b««n  continually  increasing,  as  ahown  by  the 
fviSncetl  rate  of  interest  required;  the  rate  of  in- 
teiMt  trTiWjetl  lo  inTe^t<>^s  in  the  four  and  a  half  per 
<tflU  having  been  but  about  3.7  per  cent  during  the 
pftst  four  niontlia. 

MU^  Alice  C  Fletcher  of  the  Feaboily  museum 
t»r«i>ent«Ml  a  paper  on  lands  in  severalty  to  Indians, 
Utuslmtnl  try  eiperiences  with  the  Omaha  tribe. 
Slur  «puke  of  the  Indian^*  ideas  of  land  and  property; 
of  ibe  agriculture  of  the  Oniaha-%  Lheir  reservation, 
th?ir  unea«.inefis  upon  the  land  tenure  of  Indians. 
anil  Uie  de<drHblllty  of  securing  to  them  land  In 
wrermlty.  The  Indian  qiie^ttiou  was  discus^^ed  by 
l>r.  Stciner,  Mr.  Spencer  Borden.  Mr.  T.  B.  Browning, 
and  others. 

Mr.  J.  B.  Martin  of  Londi>n  read  a  paper  upon  the 
futurv  of  the  I'll ued  States;  this,  being  from  an 
Englfab  point  of  vlew^  was  very  Interesiiiig.  He 
cmlM  attention  to  the  rapidity  with  whicli  the  pnlilic 
laii«i«  ar«  lieing  taken  up,  and  to  the  rapid  increase 
Is  prqMiIiUion,  which  lie  thinks  will  soon  reach  sev- 
«Ktj-flTi*  millions,  flow  shall  thi^  population  he  fe<l  ? 
VlUi  the  lands  all  taken  up,  and  with  cnltiviUiun 
brought  up  10  a  pur  with  the  improved  agriculture  uf 
£B|:la4i«l,  he  estimated  the  surplu;^  to  ^utlice  for  thirt}'- 
Avn  millions.  The  development  of  American  agrl- 
cnlture  will  have  to  depend  on  foreiji^n  nnukets  for 
ilf  products;  and.  as  the  experience  of  England  and 
America  has  been  that  foiid-»upplv  Is  regulative  of 
p'  -  it   ntay   he  assumed   that  Great  Britain 

V  'Pl»*y  *  ninrket  for  cheap  American  food- 

prfxMci:^,  But.  metinwiiile,  llio  urban  population  is 
growing  relatively  to  the  country  population;  and 
thii  fact  may  l»e  ex|jected  lo  exercise  a  retarding 
tnfiuroce  on  the  development  of  agriculture.  The 
urtndltlon  of  the  public  debt  was  remarked  upon  as 
without  parallel  els-ewhere.  The  debt  charec  has 
U«l^r«'a»od  to  one-Ofth  the  public  revenue,  while  that 
df  Great  Britain  is  one-third  the  total  revenue.  With 
debt  i'ntindy  maniigeahle,  and  with  charges  for 

yal  ami  mililjiry  purposes  merely  nominal,  the 
on  will  be  able  to  develop  Itself  under  the  most 
favorable  conditions  ever  witnessetl  in  the  world. 
But  the  opportunity  for  cApitalists  lo  invest  in  public 
Umdn  failing,  and  the  exceedingly  low  rate  of  In- 
trrr*t,  bf  r-tfarded  a-?  uminous,  and  as  likely  to  pro- 
w.v;;f«,  low  prices  generally,  cheaper  raw 
'  hraper  pnnluctinn,  and  close  compeliliun. 
Viility  of  spending  the  national  revenuo 
'  reduction  of  customs  dntie!*.  With  in- 
'pulalion.  and  difTuslon  of  wealth,  the 
.Ml  of  Individual  furtunes  Mill  Itecome 
norr  Uifncult,  'corners'  less  frequent,  and  lime  be 
ioaad  for  literature,  science,  and  art.  He  anticijiates 
A  gtxlual  frdenitian  of  state  rlghtAf  increased  Inter- 
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commanloation,  perpetual  shifllngof  population  from 
state  to  state,  —  all  lending  to  a  complete  amalga- 
mation In  one  federal  republic. 

&[r.  Thomat*  llampson  of  the  bureau  of  education 
read  a  paper  on  the  apprentieeehip  question  and 
Industrial  schools.  He  malntiiine<i  that  tlie  appren- 
ticeship system  does  not  provide  an  adeijuate  supply 
of  workmen,  and  that  It  cannot  be  modified  so  aa  to 
do  so.  lie.  therefore,  would  substitute  scientific  for 
literary  studies  in  the  common  schools,  and  establish 
manual-labor  schools  everywhere.  Mr.  C.  M.  Woo*i- 
ward.  principal  of  the  St.  Louis  manual  trahiing- 
school,  gave  a  full  account  of  that  instilution,  which 
had  been  exceedingly  useful  thus  far.  Mr.  tSpencer 
Borden,  owner  of  a  bleachery  at  Fall  Kiver,  Mass., 
encouraged  the  proposition;  saying  that  he  had  be- 
come dependent  upon  forelgnei^  for  foremen  of  hie 
factory,  much  against  liis  wishes.  The  discussion 
showed  much  sympathy  with  the  plan,  tliough  very 
little  for  labor-industrial  schools,  the  latter  tending 
to  speculation  upon  the  work  of  the  puplN. 

PrufeBSor  W.  O,  Atwater  of  Wesleyan  university 
read  a  paper  on  percentages  and  costs  of  nutrients  in 
foodii,  which  eticite<l  great  tnterej^t.  Of  the  dIfTervint 
nutrients,  protein  is  physfologically  thp  most  inipor- 
tAUi,  as  It  Is  pecuniarily  the  most  expensive.  Among 
the  animal  foods,  those  which  rank  as  delicacies  are 
the  costliest.  The  protein  in  oysters  costs  fnim  two 
l-i>  thive  dollars,  and  in  salmon  nearly  six  dollars,  per 
p<mnd;  in  beef,  mull<m,  and  pork,  it  varies  from  108 
U>  4S  ctMits;  in  shad,  blue-fish,  haddock,  and  halibut, 
about  the  same;  while  in  cod  and  mackert^l.  it  ranges 
from  07  to  as  low  sm  3.3  cents  per  pound.  Salt  coil 
ftikd  «alt  mackerel  are  nearly  always,  fresh  cotl  and 
mackerel  often,  and  even  the  choicer  ii»h  as  blue-fish 
and  shad,  when  abundant-,  cheaper  sources  of  protein 
than  any  but  iho  inferior  kinds  of  meat.  Willi  the 
larger  pn>portioii5  of  both  refuse  and  water,  the  pro- 
portions of  nutrients,  though  variable,  are  usually 
much  less  than  in  meals.  Thus  a  sample  of  Uuunder 
contained  07  \wr  cent  of  refuse.  U8of  water,  .'ind  only 
5  per  cent  of  nutritive  substance;  while  the  salmon 
averaged  '23,  the  salt  cod  T2,  and  the  salt  mackerel  '^, 
per  cent  of  nutrients.  The  nutrients  in  meats  ranged 
from  SO  per  cent  in  beef  to  -10  in  mutton  and  87^  in 
very  fat  pork.  Canned  fi^il  compare  very  favorably 
wUh  meats.  Vegetable  foods  have  generally  less  water 
and  more  nutrients  than  animal  foods.  Ordinary 
Hour,  meal,  etc.,  contain  from  8.>  to  (K)  per  cent  or 
more  of  nutritive  material;  but  the  nutritive  value  is 
not  proportional  lo  the  quantity  of  nutrienis,  because 
(lie  vegetable  foods  consi:<t  mostly  of  curbo-bydrates, 
starch,  sugar,  cellulose,  etc.,  of  inferior  nutritive 
effect,  and  because'  their  protein  is  less  digestible 
than  that  of  animal  foods.  Potatoes  contain  a  large 
amount  of  water  and  extremely  little  protein  or  fats. 

Prof.  J.  W.  ( 'bickering,  jun.,  and  Prof.  J.  C.  Gordon 
of  the  National  deaf-nuite  college.  Washington,  read 
pa|iers  upon  the  condition  of  deaf-mutes  and  deaf- 
mute  instruction.  Deaf-mutes  average  ]  in  i.5(K)  of 
the  world's  po]>ulation.  In  the  United  States  there 
were  33,1*73  reported  by  the  last  census.  Over  IS.lXW 
bare  received  an  education,  and  are  ongagtd  lu  the 
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ordinary  purMiita  of  lif**,  12,000  art?  of  acliool  figi?, 
ttudfnun  I. fKX)  U»2.<X>0  are  uneducated  a<lu!t5.  Thore 
are  flfly-ei^'ht  i^chuoU  and  one  college,  for  Uiis  class, 
in  this  country.  The  usefulness  of  the  educated  and 
the  pitiful  condition  of  the  uneducated  were  descrihed 
by  Prfifossor  Chiclterini.  rruft'sanr  (Gordon  nialn- 
tniiii'd,  in  op|»osition  to  the  views  of  Dr.  A.  Oraliain 
Dell,  that  the  complete  education  of  those  horn  deaf 
demand.^  .ooclal  knouled^^e,  sjiecial  training,  and 
special  nielliod'*  which  are  not  possilile  in  common 
schools:  while  the  literal  co-education  of  thow  born 
ileaf,  ^%'ith  henrin^  children,  is  an  aihnitted  inipossi- 
Mlity.  Deai  children  prepared  by  special  iustnietioD 
tu  join  rei(ti)iir  cla.«$es  In  Culumon  schools  without 
delrhnent  to  tlicmselve.s  or  to  their  classmates,  do 
not  nevd  tommon-sehwd  in^truclion, having  incident- 
ally nccnmplished  the  work  of  llir  common  school  in 
^vining  this  mastery  of  lanf;ua$!P.  The  a<lvanta^'fl 
of  association  with  hearing  children  In  the  public 
schools  are  loTfrely  illusory,  the  environment  being 
substantially  the  same  as  thai  of  all  deuf  children 
before  leaving  their  families  to  enter  special  insiitu- 
tions.  rarcntsaud  puhlic-schooi  teachers  can  readily 
•lualify  themselves  to  render  valuable  help  to  deaf- 
mutes  by  beginnincr  their  education,  and  supplying, 
as  far  a«t  jxis^ible,  the  trainini;  corTe*ponilinR  to  the 
material  education  of  infants  and  the  earlier  |Mirt 
of  the  work  of  kinder^rten  and  infant  schools.  Xo 
satisfactory  plan  has  ever  been  found  for  supptyiuf* 
deaf  cla.«se«,  in  public  schools,  witli  teactiera  having 
the  special  fitness,  knowledge,  and  training  ro"|nisite 
for  the  satisfactory  education  of  those  born  deaf. 
Si>ccial  institutions  remain  a  necessity  for  Lite  ei-eat 
majority  of  deaf  children;  and  they  show  superior 
results  with  the  greatest  economy  ot  time,  money, 
and  men.  irre^'peclive  of  metbo<l,  system,  or  devices 
of  instniction. 

Mr.  William  Kent  of  New  York  read  a  paper  on 
irregularity  in  railroad-building  as  a  rhief  cause  of 
rccetU  business  depressions,  which  he  supported  with 
statistics  and  din;KTams.  Ho  pmvod  some  remarkable 
coincidences  during  four  periods  from  1801)  to  ISS-X 
18fl»  to  Iffia  and  IS70  to  18*1  having  been  perin.i.s  of 
great  activity  in  railrort'l-butMlnj:.  'Hie  paper  was 
di''cuR!i«*rl  by  Mr.  Loren  Blodget  of  Pbiladelpliia,  Mr. 
Jame'«  FT.  Kellogg  of  Troy,  N.Y.,  Mr.  J.  R.  Dodge, 
and  Mr.  E.  T.  Petent.  It  was  not  generally  conceded 
that  cause  an<l  effect  had  been  proven.  Mr.  Blodget 
referred  to  similar  irregularities  in  English  rates  of 
Interest,  and  Mr,  Dodge  to  similar  irregularities  in 
cereals  proilnccd.  In  1^7'j  and  18T4  these  fell  olT  six 
hundred  millions  of  bushels,  and  the  price  rose  from 
forty  to  sixty-four  cents. 

Mr.  P.  H,  Dudley  dc8cril»ed  his  dynagraph  ami 
track-inspection  car,  aud  inauy  members  visited  the 
carat  West  Philadelpliia.  This  is  one  of  the  great- 
est of  the  mmy  recent  inventions  for  the  safety  of 
the  travelling  public. 

Mr.  L.  A.  Smith  of  Washington  pointed  out  tb« 
advantages  of  great  expositions  to  consist  In  1^. 
atlmulating  the  development  of  material  resourci*!!, 
'2°.  the  introduction  of  profitable  iuilustries  3®.  the 
impit>vement  of  manufacttLres,  4°.  the  Increase  of 


trade,  5*^.  the  founding  of  Institution*,  <i°.  l3ie  »oeij 
development  of  the  pei>ple,  7°.  ailvaff''-""-'''  ■<(  »Chj 
cnce.  and  S°.  the  promi>iion  of  h-chtn  i-.d. 

Don  Arluro  de  Marcoartti  of  Mail::  .  "f 

the  commercial  reiatlnns  of  the   LTnit^^J  - 
Kpaiu  and  her  colonies.     He  showed  the  r:      _ 
of  tlie  preseiU  trade,  and  nrgeil  lUe  imf»**nan'v  of 
treaty  which  shouM  incrtfiwe  il-     A  litu-  uf  -•  friirri 
from  Vigo  or  T,isb<.iti  to  Boston  or  Bait'  ■  ded. 

The  Umbria  could  make  the  voyage  ir  IJ 

desires  to  see  the  tariffs  arranged  so  as  to  allow  thl 
exi>oiialioTi  alt  over  the  .Spanish  lerrit«»ry  "f  till 
Americunccreidp",  bread, coal,  woo«I.cnttlf'.  aud  raei 
and  some  other  products  wanted  by  the  Spanish  rgk 
onies;  and  to  allow  at  the  same  tliov,  on  Uw  otli< 
liiiml,  the  imi>ortation  into  the  Aiuericnn  union  ol 
wines,  spirit^,  molasses,  sngnr,  fruits.  s;ilt.  and  olh« 
.Spanish  products  required  In  the  United  States. 

Mr.  George  K.  Kunz  of  Tiffany  it  Co.  read  a  rala- 
able  paper  on  the  American  pearl,  describing  Its  formj 
color,  Iii6tre,  and  giving  a  list  of  the  iinj>ortani'nnilk'[ 
lie  esiiraatcd  the  yield  from  1881  to  1SS4  Bt:«l7.5ail 
worth. 

Dr.  Charles  Warren,  statlsiiciau  of  the  U.  S. 
reau  of  education,  read  a  paper  on  tJ»e  Irarnr>d  pfiwl 
fessions  and    the    public,    1870-1880.     Deriving  Oi«| 
number  of  persons  engaged  in  law,  mediciru*.  atKli 
divinity,  from  the  occupation  tables  of  the  oensui.b^' 
showed  that  the  rate  of  increa*e  for  each  pmfe«slon 
during  the  decade  was  much  greater  than  the  thlr  of 
increase  in  the  general  population.     Ue  comm^ntel 
«]>on  the  marked  Increase  In  the  numT>«r  of  clergy- 
men  of  foreign  birth,  and  tlie  great  increase  In  law- 
yers,   particularly   in  states   siluatei]    north  of   ibe 
Potomac  antl  Ohio  rivers.     Admitting  tb.it  the  num- 
ber of  clergymen  is  within  the  control  of  the  %rrU' 
purely,   aud   not  subject   to   legal    tulerference.  It* 
observed  that  there  i«  prec*ideul  for  considerini;  law- 
yers A9  officers  of  the  state,  and  eminnnt  propriety  m 
making  physicians  also  unpaid  state  officers.    Wtai^n 
this  h  done,  the  qualiflcationB   will  bu   under  »lal' 
control,  and  indirectly  the  supply  can  be  iimlloil  l»> 
actual  needs.     In  ISSO  he  believes  there  was  a  surplu* 
of  sixty-four  tlmusand  in  these  three  prufessioim.  ami 
that  decisive  measures  should  be  taken  to  rentcdyll. 
Mr.  Smiley  of  the  U.S.  fish'iM>nimiH«li>n  llln^iratod 
what  is  doing  by  tbn  government  in  Hsli -culture*  hj 
presenting  tables  illustrative  of  the  California  ^ulmoa- 
work.    An  average  of  2, 50', 000  young  werr  di*i»u»ilf4 
in  the  McCloud  River  from  IST-'l  t*»  IHNt.    The  a^eiaff 
annual  catch  has  Increaseil,  sine*  propiigalinii  Ih'i-xl. 
l\v  4»3t»l,8S2  pounds.    This  Increase  is  W" 
comes  from  the  water.  $^13,700  annually,      i 
nual  cost  of  propagation  it  $<%tKX).  leaving  a  net  pr»tti 
of  ft^HMOlt  annually. 

The  sessions  were  all  well  attended;  the  nnnibetd^ 
persons  in  attendance  frequently  reaching  fifu.iff) 
on  a  few  occasions  seventy-five,  Tlie  pop-  ' 
acler  of  the  subjects  Induced  this,  and  aUn 
the  local  press  to  give  of  this  section  much  fuUrf  ttr 
ports  than  it  gave  of  aJiy  other.  Th*»  s»'ctl«»n  *■■ 
improved  very  materially  sinc«  Ita  orv;anitalUiu  tt 
Montreal  in  18S2. 
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EST  AND  CRITICISM. 

Clout  geographers  Wrew  their  prime 

through  the  laland  of  Forro.    They 

u  followed  by  the  geographers  of  Ger- 

\\  eastern  Kurupe ;  while  the  French 

leir  lime  from  the  meridinn  of  Paris, 

tttat  tDeridian  in  their  maps ;  and  the 

Americans,  and  Dutch  recognize  i\\s 

of  Greenwich  as  that  of  zero   lon^ 

ith  all  these  prime  meridians,  a4^d 

t  BO  much  a^d,  there  naturally  arises 

Me    confusion   in    comparing    maps 

the  different  systems  ;  and  especially 

cane  in  navigation,  where  the  reduc- 

ono  system  of  meridians  to  another 

made  by  men  who  little  enjoy  extra 

The  idea  of  a  universal  prime  meridi- 

s  to  France ;  and  as  long  ago  as  1632, 

niggestlon  of  Richelieu,   Louis  XIII. 

decree   recognizing    that  of    Ferro. 

r,  to  gratif^'  the  pride  of  Louis  XIV., 

rcturnt'd    to   the    meridian   of    raris. 

ne  meridian  may  be  universally  recog- 

I  the  zero  meridian,  an  international 

7e  on  a  common  prime  meridian  was 

[>  meet  in  Washington. 


(rnons  tmstncss  of  the  (conference  was 

last  week   Thursday  by  the   dis- 

of   a   reaolntion    presented    by    Mr. 

I,  that  the  meridian  of  Greenwich 

recommended  for  the  common  use 

;ioos.    So  far  as  the  views  of  the  con- 

ete  developed  in  the  debate,  it  does 

that  serious  opposition  will  be  made 

n>posal  on  t!ie  part  of  any  nation  but 

The  French  conferees  have  made  a 

opposition  to  a  decision  in  lavor  of 

cular  meridian,  evidently  desiring  to 

\  question  open  as  long  as  possible. 

K>rted  that  they  take  this  ground  in 

K!  of  positive  Instructions  fVom  their 


government  not  to  agree  to  the  meridian  of 
Greenwich.  The  conference  adjourned  on 
Thnrsday  until  Monday  of  this  week,  when 
the  discussion  was  resumed.  Commander 
Sampson  of  the  U.  S.  naval  observatory.  Pro- 
fessor Rutherford,  the  author  of  the  resolution, 
Professor  Abbe  of  the  U.  8.  signal-service, 
Professor  Adams,  and  Lieut.-Geu.  Slrachey  of 
Great  Britain,  favored  the  resolution,  and  Mt. 
Janssen  of  France  opposed  it.  Mr.  Janssen 
argued  in  favor  of  the  adoption  of  what  he 
called  *■  a  neutral  meridian.'  Me  suggested  that 
the  international  prime  meridian  should  nm 
either  through  Bering  Strait  or  one  of  the 
Azores.  Without  action,  the  conference  ad- 
journed, Rubjeet  to  the  call  of  the  chairman. 
We  can  hardly  share  the  view,  which  has 
found  expression  in  the  public  prints,  that  the 
faiUirc  of  France  to  accede  to  the  decision  will 
render  the  results  of  the  conference  nugatory. 
If  all  otlier  nations  adopt  a  common  meridian, 
France  will  suffer  much  more  by  having  one 
for  her  own  exclusive  use  than  any  other  na- 
tions will  suffer  by  her  action.  The  use  of 
French  maps,  charts,  books,  etc.,  will  be  ren- 
dered inconvenient  to  others,  and  their  circa- 
lation  will  thus  be  interfered  with. 


Sm  William  Thomson's  course  of  lectures 
at  Johns  Hopkins  university  has  opened  with 
every  prospect  of  being  a  brilliant  success. 
It  would  be  difficult  to  find  a  case  in  which  a 
lecturer  on  so  abstruse  a  subject  was  greeted 
with  so  large  and  appreciative  an  audience  as 
was  collected  in  Baltimore  to  hear  our  distin- 
guished visitor.  It  comprised  not  only  the 
advanced  students  at  the  university,  but  pro- 
fessors from  various  parts  of  the  coimti*y, 
including  even  the  far  north-west,  who  had 
lell  their  stations  to  hear  the  latest  thoughts 
of  mathematical  science  on  the  subjects  of 
the  constitution  of  matter  aitd  the  ethereal 
medium.  The  subject  of  the  first  part  of  the 
course  is  the  undulatory  theory  of  light,  the 
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diAlouUies  of  which  the  lecturer  did  not  at- 
tempt lo  conceal.  It  is,  bowcvor,  expected 
that  the  lectures  will  cover  the  grouuU  of 
Dioh'Ciitnr  physics  in  general,  including  the 
theory  of  vortex  atoms,  of  which  the  lecturer 
himself,  is,  perhaps  more  than  nny  one  elae, 
the  onvrinator. 


At  the  last  session  of  congi^ss,  provision 
was  made  for  an  electricttl  commission,  to  be 
appointed  by  the  president*  and  seventy-five 
hundred  dollars  appropriated  for  the  work  of 
tbe  commisbiou.  The  oommission  was  ap- 
pointed, numU'ring  among  its  members  some 
of  the  l>e8t  electricians  of  our  counti'y.  It 
was  generally  esppcted  that  the  eonimissiou 
would  make  some  electriual  experiments  or 
tests  pertaining  to  dynamos  and  sei^ndoj-y 
batlorios.  "We  litlieve  such  wag  the  intention 
of  the  commi.ssiort  ;  but  the  Franklin  institute 
of  Philadclpiiia  announced  its  determination 
to  eondnct  experiments  upon  both  these  sub- 
jects, and  the  comaiiejsion  probably  deem  it 
inexpedient  to  make  experiments  in  similar 
lines.  Wo  would  suggest,  that  there  are  other 
Bubjeots  of  ns  great  or  greater  general  public 
interest,  ujmjd  which  exi>eriments  might  be  ad- 
vantageously made.  We  refer  to  underground 
wires  and  induction.  These  are  interesting 
scientific  questions,  and  of  vital  imix>rtnncc  to 
both  public  and  private  interests.  There  are 
many  patents  for  the' laying  of  underground 
wires  and  for  the  piwentioa  of  induction.  It 
is  peculiarly  proper  that  the  merits  of  these 
diflereut  inventions  should  be  investigated  by  a 
commissiou  of  scientific  electricians,  as  a  great 
difference  of  opiiiion  exists  between  city  cor- 
porations, and  the  telegraph,  electric-light, 
and  telephone  companies,  as  to  the  use  of  such 
wires  ;  the  former  requiiiog  that  all  wires  should 
be  run  underground,  the  latter  contending  that 
there  is  do  means  now  known  for  the  succeas- 
t\x\  use  of  uudergi-ound  wires  extending  ao^* 
cousiderablc  distance.  The  questions  of  in- 
duction and  '  leakage '  are  also  most  impor- 
tant, .is  every  one  knows  who  has  listened  to  a 
telephone  connected  with  one  of  our  large  city 
exchanged. 


MicROMJopiCAL  science  has  been  cotRpletoly 
revolutionized  by  a  series  of  invt^ntions,  which 
have  followed  one  another  by  such  slow  giad- 
ualion,  that  the  result  Is  far  more  noticeable 
than  the  progress  of  the  advance,  —  we  see 
the  change,  but  not  the  ehangiog.  Thirty 
years  ago,  there  was  little  to  do  aliout  a  mloro- 
soopical  i>reparation.  The  object  was  placed 
under  the  microscope,  and  looked  at.  Of  tecii- 
nique,  little  was  known  beyond  squeezing  tb« 
object  between  slide  and  cover-glass  to  make 
it  thin,  giving  a  dose  of  acetic  acid,  and  mouut- 
ing  in  Canada  balsam.  To-day  a  vast  variety 
of  methods  are  iu  use,  the  gradual  aoeuma- 
lation  of  the  experience  and  experiment*  of 
numerous  workers.  The  most  delicjitc  and 
fugitive  phases  of  organization  can  now  bo 
caught  and  fixed  ;  the  softest  and  the  hardest 
materials  can  be  made  to  yield  sections  of 
the  extremest  thinDeas  and  con»equeut  traub- 
parency :  dyes  are  skilfully  used  so  that  Iht 
pattern  of  colors  shows  the  ditstribution  of 
parts  of  ditfcrent  constitution,  and  that  wfaieU 
it  is  desired  to  see  ia  marked  out  from  Ifca 
'surroundings.  Perfected  microtomes,  working 
automatically  and  driven  by  mechanical  [jower, 
are  made  to  cut  an  entire  object  Into  si^ctiona 
as  thin  as  two  thousand  or  Uiree  thousand 
to  an  inch,  and  keep  every  section  iu  ita  proper 
place  in  the  series.  Indecil,  the  present  per- 
fection of  the  art  of  preparing  ohjecU  tor 
microscopical  examination  was  unlookeil  for,  a 
generation  ago.  Nevertheless,  the  progrcaa 
here  has  been  equalled  by  that  in  the  micro- 
scope itself:  the  cameras  and  illuminaling  ap- 
]>aratus,  the  application  of  the  8|>cctroscop«, 
of  photographic  and  measuring  devices,  and 
of  the  electric  light,  etc.,  have  LmmeDflci; 
increased  the  eflkienoy  of  tbe  modern  inatriH 
ment.  Yet  there  ia  another  improreuMtll 
greater  than  any  of  tiieae, — the  introduetioo 
of  oil  immersion  objectivi.^,  Altbough  Um 
progress  we  have  hinted  at  h&a  been  f  nmmnm. 
it  still  continues  more  rapid  than  ever,  aa  Ih* 
well-filled  pages  of  the  new  microscopical  jotf- 
nal,  referred  to.  Ln  our  notes  this  week,  amply 
testify.  Nothing  is  more  reniaikable  than  Um 
rate  of  sclentifio  progi^at  Uxlay :  xa«a  aiiM 
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■n  A  fiiir  way  to  In*,  raorc  nmazcd  nt  their  own 
iotenectual  production  than  at  any  thing  that 
ha«  yet  ha(}peiied  in  buuifln  history. 


LETTBRS   TO   THE  EDITOR, 
«%  Anv^poiuf««C«  ar*  r^quttt^t  to  A<«  a<  Mti/  aj  jicntM^. 

Tbe  Hall  effect 

Is  yom  jrc<mnl  uf  the  pr*ioee<ling»  of  tliu  itectiofi 
•r  ctli^  *ic^.  ,it  Uie  rhilndelphia  nnwting  of  ihe  Ameri- 
ra  11,  iK-turs  llie  pas-^.ige:  "He  [Mr.  Ilalll 

a»  I     TjoUI-leaf,  but  strips  of  Bl»?el,  tinfoil, 

Up  '-.  a.iut  cliiiiiped  them  soin^timeH  at 

tf> '  iK'9  In  tlK<  iiiiilJIe,  »iiU  !>um>jtiine6 

oii^T  «»  '  >.■  -  •  •>.  •itid  in  all  cii^es  the  action  vras  the 
niiir.  vUb  ih^  fame  melul,  irrespective  of  the  elamp- 

•it«nt  ii  Met  uccuratt;.     I  have  subjected 
1)'  to  the  te»t  here  describ<>d,  ami  I  did 
net  wi'ii    uitfl  metal  try  ili**  experiment  of  claniplng 
it  III  unc  vwl  nuly. 

Ague,  it  t8  nor  quite  Hccurale  fo  say  that  Mr.  Bid- 
well  >4lrU>ute9  the  netinn  uiwler  diHcii^slon,  to  '*one 
alee  Inf  thv  metal  dtrip)  Iwiug  cuiiipressed  and  the 
nt'  !••  d."     One  call  best  understand  Mr.  Bid- 

V'  iLion  by  exainitiinii;  llie  illustrations  ac- 

iiis  article  in  the  Philnnophieal  nutnazinr 

-.  -^pl.  -"M. 

Zroquoia  pronouns. 

Allow  ni»*  In  correct  the  entire  misconception  of 
HIV  M'tnirtuil  pn[»er  by  your  reporter  of  the  aiilhropo- 
ii-.'     ■  I'-n.     I  did  not  affirm  tbar.  the  "iiiission- 

ar  other  autliorillc*  who  have  lieren»furc 

•li. I.,  the  Iroquois  Ungiiages  were  mistaken/' 

»U*  (>n  tlie  contrary.  1  pfoved  that  my  conclusionB 
concerning  the  existence  of  an  i7,  and  the  nou-exist- 
foc*  of  on.  were  correct  by  quoting  the  'exceptions* 
and  fti^-^jilled  'idloma'  resorted  to  by  t!ie  French  mi»- 
»,U.:  -■  ■  sustain  tliclr  aitaptation  of  the  language 
If  li  form  >tf   two  yondcrs,  etc.     This  ad- 

»(,!.. iich  simplliied   the  study  for  the  young 

prie*l»,  I  atfimit'd  would  be  folly  for  us  to  follow 
wbtn  writing  upon  Iro*iuois  coustnicCion  for  English 
•ludentJi  1  pnived  my  position  by  numerous  ex- 
amples from  the  best  native  authority,  from  those 
^,  — .  .__.  .1  I- •• -all  or  French  a- well  iis  myself. 
)  1  <iat  such  aulhority  presents  a 

t»>  A  Inch  the  pioneer  minsionury 

conid  obtain,  and  gimtly  facilitates  invesligntion.  I 
could  refer  your  reporter  ti»  *  vocabularies'  by  long- 
nttdcnl  mlwioDarlea  which  to-day  are  worthless  from 
till*  fact.  As  to  the  'English  miMionarie^'  referred 
to,  I  know  of  none  who  havp.  contributed  to  Iroquois 
Snunniar. 

T  mwiil'Uied  Rev.  Ashur  Wright,  an  AmerlcaD,  as 
u.  rhr»fl  )jeniler»;  also  FJon.  Lewis  3Iorgan, 

Hi:  ■  'L«*ague  of  tbe  Iroquois.' 

I  {..Ml  oo-i-alled  *  hazartlou8  a^seri ions'  depends  the 
ittatvh  of  science,  and  1  venture  to  rc-assert.  '  it  slill 
nioTw/  Krminxtw  a.  Smitii. 

ClaflBlficatiou  of  Mollusca. 
1q  Profc«»or  Gill's  instructive  comment  on  mollus- 
rau  elaasificatlon,  he   unintentionally  misquotes  me. 
Tbe  review  in  question  said  tbat  no  single  Instance  of 


u  catcitied  juw  '  uccuts  to  tu,'  the  two  words  in  italics 
(otnilted  hy  Professor  Gill)  making  all  the  difference 
hetween  a  positive  assertion  and  a  provisional  one. 
The  Nautilus,  as  Owen,  I.ankester,  and  olherj^  state, 
has  been  reganled  as  having  a  caleific'd  jaw;  and  lam 
quite  confldent  that  it  is  the  slu^Me  iii<<tance  known 
among  recent  molluf>kfl.  However,  tliere  la  reason  to 
believe  that  tbe  expression  of  Owen  was  used  In  a 
less  precise  sense  than  has  been  supp^  sed  by  later 
writers,  and  that  the  calcification.  If  actually  prt-seut, 
is  at  XDOftt  partial,  and  perhaps  a  mere  individual 
trait,  in  the  only  sitedmen  of  Nautilus  I  have  had 
the  gowl  fortune  to  be  able  to  examine,  the  visible 
parts  of  the  jaw  were  wholly  {mc  from  any  calciHcH' 
lion.  Wlietlier  the  portions  embedded  in  the  mus- 
cular tissue,  or  otherwise  bidden  from  view,  may  have 
been  calcified,  fould  not  be  determined,  the  specimen 
iteing  held  too  precious  to  diswct.  Tbe  c<unpasition 
of  the  jaw  of  Spiruin  is  entirely  like  thai  of  ordi- 
nary cuttles,  a^  far  as  the  eye  could  determine;  and 
it  U  evidently  desirable  that  we  t<bould  have  further 
investigation  in  regard  to  that  of  Nautilus. 

In  regard  to  the  Aeephala,  it  does  not  ^eem  to  me 
necessary  that  they  should  he  ordinarily  <livided.  un- 
less goml  ordinal  characters  can  be  found :  und.  if  the 
characters  noiv  used  ;*re  impeifect,  there  is  no  reason 
for  retaining  the  divisions  founded  on  ihein.  except 
in  a  ppivisional  .«ens6. 

I  fidly  agree  with  Professor  GUI,  that  the  present 
Dimyaria  are  not  ilerived  from  the  present  Mono- 
myoria;  but  whether  both  may  not  hare  had  a 
monomyarian  ancestor,  it  is  atUl  too  early  to  decide. 
a4  it  is  (in  a  less  degree)  about  the  exact  homologies 
of  the  shell  glands  in  Chitons  and  ordinary  gastro- 
pods, whose  common  cfaaracters  seem  to  me  largely 
adaptive. 

It  may  be  iuldetl,  that  while,  so  far  ils  we  know, 
Ovulum  ha.s  a  purely  involute  shell,  Pedicularia,  in 
its  early  stages,  re>enibles  a  small  Erato  with  a  dis- 
tinct spire.  W.   II.  T>aix. 

I'.S.  nallopnl  mu*4>iitn,  Oct.  4. 

The  primitive  Couoooryphean. 

Your  notice  of  Mr.  G.  K,  Matthews's  pa[)er,  read 
before  the  British  association,  tliough  complimentary. 
^avo  no  idea  of  the  contents.  Part  of  this  commu- 
jiicntion  was  of  exceptional  Imirartance.  All  accu- 
rate histories  of  the  development  of  single  animals 
are  now  thought  well  of  ;  but  ilr.  Matthews  lias 
traced  not  only  the  transfonnations  of  the  larval,  bui 
tbo  diaracterlHlics  of  the  adult  fH_-rlo<l,  attd  the  trans- 
formations of  old  age.  This  author  has  also  added 
the  general  history  of  the  erolulion  of  some  of  the 
nitet  ancient  grouptt  {>f  the  trilobltes,  and  shown  that 
the  changes  they  p.i6!»  tlirough  correspond  with  the 
changes  which  the  IndiTlduaU  of  one  of  the  groups, 
the  Ctenocephalus  Matthcwsi.  passed  through  during 
its  growth.  Opporlunitifs  for  cloinc  thi^  sort  of  work 
rir*'  rare,  and  the  men  who  do  it  still  rarer. 

Alpbb[;s  Uvatt. 

|It  was  impossible  for  n.s»  In  the  brief  space  at  00m- 
tiiand,  in  reporting  promptly  two  scientific  meetings 
of  a  wei'k  '^ach  in  quick  succession,  to  do  justice  to 
any  pap^r.     Many  were  altogether  omitted.  —  En.] 

Book-poatage  in  the  United  Statea. 

In  reference  to  vuur  remarks  on  the  expense  of 
using  libraries  through  the  mails,  allow  me  ti>  point 
out  that  this  expense  is  in  America  exactly  double 
what  it  is,  and  has  Iteen  for  many  years,  in  England. 
and  even   in  Canada.      Thr  English  and  Canadian 
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TAte  of  book-posLage  1b  one  cent  for  four  onnccs :  the 
American  rale  Ic  one  cent  for  two  ounces.  Murely 
there  oiin  be  no  good  reason  for  such  a  ri*stricrlnn  on 
the  difTusloii  of  literature  in  this  country.  Distant 
subscribers  to  circiiLitlng  libraries  and  bookclubs  in 
EnglanJ  are  regularly  supplieil  through  the  mails. 
Why  cannot  vo  have  btiuiUr  faollltlcN  here  ? 

A.  SlKLVii-LE  Bell. 
WMhlnftoa.  PC. 

Systematic  earthquake  obserratiou. 

It  will  give  me  ploaRure  lo  join  In  any  fucIi  sys- 
tematic effort  to  secure  the  obaurvation  of  earih- 
<luBl<es  as  is  proposed  in  SckticCt  iv.  :U)4,  and  to 
pn>rido,  so  far  as  praclicabto,  for  establistiin^  seis- 
mometers, and  making  obsurvitlions  at  tlii!4  observa- 
tory. F^DWAlin  C\  PtCKEUJNO. 

Hamrd  college  obtcrraiory, 

Ounbrldgo,  Got.  4. 

Abnormal  form  of  TriUiuxn  p-andiflorum. 

Early  in  June,  ^S!^3,  I  found  at  Norih  Ferrisburg, 
Vt,,  a  curious  si>ectmeti  of  Trillium  grandiflortim, — 
a  species  given  lo  monstrosities,  as  every  botanist 
knows.  In  this  instance  the  petaU  were  twenty-one 
in  number,  and  pale  green.  eJged  with  purple  pink, 
in  color.  I  removed  the  pianl  to  my  garden;  and  In 
1884  it  displayed  a  blossom  willi  ei^htt^n  |»etals  and 
six  aepals.  The  petals  were  deeper  in  c<>]ur  llian 
before,  and  their  general  hue  was  pink  rather  tlian 
green.  At  neirher  time  were  lliere  any  inieBs  of 
organs  of  fruciiticatiun.  IlK.NUr  Ualuwix. 

Ufaarlotto,  Vt.,Ooi.  3. 


GEORGE  BENTHAM. 

Geokok  Bkni'iiam  died  at  his  bouse  in  Lon- 
don on  the  10th  of  September, — a  few  days 
before  the  completion  of  his  eighty-fourth  year. 
The  event  ia  in  the  course  of  nature,  flis 
scientific  life  came  to  a  close  in  the  spring  of 
the  preceding  year,  when  he  laid  down  his  pen 
upon  the  completion  of  tJie  *  Genera  planta- 
nmi.'  His  work  finislicd,  the  wearied  vetcrnn 
succumbed  to  the  bodily  iafiimities  of  age,  yet 
Btill  with  mind  essentially  unimpaired,  and  has 
now  gone  to  rest.  His  earliest  publication 
hears  the  dale  of  182*5,  fifty-eiglit  years  ago. 
The  first  part  of  bis  classical  monograph  of  the 
Labiatae  was  issued  in  1882;  and  hardly  a 
year  of  the  subsequent  half-centiiiy  has  passed 
without  some  botanical  contribution  from  his 
baud.  At  the  age  of  sixty,  when  most  men 
seek  retirement  from  service,  he  courageously 
entered  upon  hi.s  most  formidable  labors,  —  tlie 
'  Flora  Australiensis,*  in  which  he  was  assisted 
by  Von  Miiller  in  Australia;  and  the  *  Genera 
plautarutu,'  with  Sir  Joseph   Hooker  for  bis 


colleague,  —  and  be  lived  lo  complete  Ui 
both.  Fortunately,  be  was  altle  lo  dcrolc  a!t 
his  lime  and  powers  to  his  favorite  stmjicn  ;  and 
ho  steadily  did  so  without  distracting  haatq 
and  without  delaying  intermission,  for  bis  ahoi 
flnnunl  holidays  were  themselves  usually  mod 
subservient  lo  botanical  investigatiou.  Al* 
though  he  shunned  official  engagements  and  all 
time-consuming  avocations,  he  did  not  renue 
to  bear  his  pnrt  of  the  burden  in  the  admiuUtn- 
tion  of  scientific  affairs.  When  young,  hewaa 
for  ten  years  honorary  secretary  of  Ibe  London 
horticultural  society,  with  Lindley  for  under- 
secretary, in  the  most  active  and  flourishing 
days  of  that  institution.  Later,  be  held  for 
Ihirlccn  years  the  presidency  of  the  Linnean 
society*.  In  lx)tb  situations  he  gave  himself 
witli  characteristic  thoroughness  to  bis  duties; 
he  also  brought  to  them  a  business  tact,  and  ft 
shrewdness  of  judgment  and  power  of  admin- 
istration, which  his  very  retiring  habits  would 
not  lead  one  to  cxi^ct.  His  annual  addnesoc* 
from  the  chair  of  the  Linnenn  soc-icly,  alway* 
IK'rtinent  to  the  time  and  the  occasion,  aiv 
models  both  in  thought  and  in  statement,  and 
are  of  permanent  value. 

Mr.  Hciuham  came  of  a  notable  i^tock.  Ut 
was  the  ne|>hcw  (and  heir)  of  Jeremy  Beo- 
tham ;  his  lather.  Gen.  Sir  Samuel  Benlhaxn, 
was  a  naval  engineer  of  remarkable  talcntfi; 
and  his  mother,  if  we  mistake  not,  waa  a 
daughter  of  Dr.  Fothergill.  Some  years  of 
his  boyhood  were  passed  in  Russia:  the  ^t^- 
mainder  of  his  3-oiitli  in  France,  where  bis 
earliest  botanical  production  was  written  sad 
published.  On  his  return  to  England  hv  en- 
tered at  Lincoln's  Inn,  and  was  admitted  to 
the  bar.  About  this  time,  to  please  his  uncle, 
who  had  discerned  his  ability,  he  wrote  A 
small  and  now  very  rare  l>ook  upon  h^ic.  in 
which  was  first  introduced  the  qiiantilicatHni 
of  the  predicate.  But  be  soon  returned  to  bis 
early  love,  and  devotetl  himself  to  pbaeuoga- 
nious  systematic  botany,  in  which,  sincv  Ui 
compeers,  Brown,  the  elder  Hooker,  and  Lind' 
ley  have  passed  away,  he  has  been  faciU  prin- 
cep8.  His  remarkable  gift  for  languages,  ncarlr 
every  European  tongue  being  at  his  command 
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WAS  m  grcfit  hplp :  so,  also,  bis  independent  but 
iDodemte  rortune,  IVeo  from  family  demands ; 
for  *  Tiildlcss.  and  Biirvivcd  liia  wife.     Of 

»  J  irftl  tem|>erament,  and  quite  exempt 

Oom  personal  ambition,  he  migUt  have  been 
expected  to  lake  life  easily ;  but  noblesse  oblige 
mle^J  bis  spirit^  and  he  gave  himself  with  unre- 
nainiagKodmost 
disintcrcfttod  de- 
volion  tohischo- 
Kne  of  work 
boyhood  to 
old  age.  He 
never  aeemed  to 
mi€H  easy  or 
eoDgrDial  work^ 
be  might  have 
,  but  railicr 
took  opou  him- 
self Ibe  harder 
taak«.  What- 
rrer  b«  put  bis 
hand  to  tras 
done  faiUifully  ; 
aad,  lai^e  as 
were  his  under- 
takings, he  bad 
the  rare  merit 
sod  good  fortune 
of  baring  eom- 
p)a(«d  all  that 
bn  nnderlook. 
Haidly  ever  had 
a  naluralist 
•uoh  a  well- 
rnunded  life. 
Thirty  years 
a^    ho    gave 

to  Kew  bis  herbarium  and  library  ;  and  there, 
though  living  in  London,  he  set  up  his  study, 
•f)  near  OHiiodatiou  with  hi»  colteagiie  and 
dcarc«t  friend,  the  director,  in  an  npurtment 
wbicb  will  seem  desolate  enough  now  that  he 
l»gODe.  Them  he  might  be  foimd  at  bis  work 
from  ten  to  four  o'clock  during  five  or  six  days 
of  ewy  week  '  with  the  regulaiily  of  a  bank- 
dtrk/  Neither  biographieiil  details  nor  an 
lOfttyM  of  the  work  of  Mr.  Bcntham  are  here 


attempted.  These  may  be  deferred  to  another 
occasion.  But  this  simple  tribute  to  a  revered 
memory  otiglit  not  to  close  without  a  word 
which  may  bring  the  reader  nearer  to  the  man. 
It  might  be  thought  that  because  Bentbam  was 
unusually  reserved,  and  averse  to  popvilurity,  he 
was  ofa  cold  and  unsympathetic  nature.    It  was 

not  so.  itathcr, 
it  was  shyness, 
and  a  desire  to 
save  his  time, 
that  kept  him 
aloof,  and  gnve 
him  an  air  of 
dryness,  tie 
was  fond  of  the 
society  of  his 
intimate  friends 
when  the  work 
of  the  day  was 
over ;  and  his 
attachments,  if 
not  numerous, 
were  warm  and 
true.  All  who 
really  knew  Iiim 
will  remember 
him  as  one  of 
the  most  kindly, 
sweet-tempered, 
and  generous- 
hearted  of  men. 
The  accompa- 
nying likeness, 
fi*om  one  of  the 
few  pbotogi'apha 
which  were  ever 
taken  of  him, 
represents  Mr.  Dentham  at  about  the  age  of 
fourscore.  A.  G. 


/^£^S^^SU4^ 


EDUCATION  AT  THE  INTERNATIONAL 
HEALTH  EXHlBfTIONy  LONDON. 

As  a  member  of  the  general  committee  of 
this  exhibition,  as  well  as  of  the  chief  educa- 
tional jury  thereat,  the  present  writer  has  been 
requeste<l  by  the  conductors  of  Science  lo  give 
some  account  of  the  educational  exhibits  on 
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view  ibure  (sevcriil  of  which  will,  at  its  closing* 
be  despatched  to  the  New  Orleans  exhil)ilion)  ; 
ae  well  as  of  the  iuteruational  conference  on 
ednentiou.  —  the  first  ever  held,  —  which  wns 
opened  on  Monday,  Aug.  4. 

The  present  exhilntion  (cuUetl  tlie  *  Health- 
eries  ')  is  on  the  site  of  the  *  Fisheries  '  of  last 
year:  but  more  than  two  acres  of  additional 
buildings  have  had  to  bi*  constructed  for  it, 
and  portions  of  the  Royal  Albert  hall,  as  well 
as  of  the  newly  creeled  City  and  guilds  of 
London  institute,  have  been  pressed  into  the 
service  also,  mainly  to  attbrd  room  for  some 
of  the  educational  exhibits.  It  is  probably 
not  too  much  to  say.  that  no  such  elabontte  and 
extensive  collection  of  educational  appliances, 
methods,  and  results  has  ever  been  brought 
logetlier  before  ;  notwithstanding  the  fact.  that. 
the  primaiy  object  of  the  whole  exhibition 
being  to  elucidate  the  conditions  of  health*  it 
was  considered  exi)edicnt  to  attach  to  the  prin- 
cipal display,  mainly  such  objects  and  appli- 
ances as  had  a  special  relation  to  healthful 
school  life.  This  limitation,  howcvi-r,  lias,  been 
interpreted  somewhat  lil>erally  ;  and  the  result 
is  n  collection  in  which  can  be  stxidied  :ind 
compared  the  educational  systems  in  primary, 
general,  and  technical  education  as  practised 
in  the  BntisU  Islands,  France,  and  Belgium, 
and  to  a  less  extent  in  Germany,  Sweden, 
Switzerland,  the  United  States,  and  Canada. 
At  a  meeting  of  the  jurors  held  early  in  June, 
at  which  the  Prince  of  Wales  presided,  the 
eminent  surgeon  Sir  James  Piigel  delivered  an 
adminible  address  on  '  National  health  and 
work.'  in  the  course  of  which  he  estimated  (as 
the  result  of  carefully  compile*!  statistics) 
that  the  annual  loss  to  the  ICngliRh  nation  from 
sickness,  four-filths  of  which  was  preventable, 
amounted  to  the  work  that  twenty  million  men 
would  do  in  a  week.  He  also  pointed  out  the 
cloMC  relations  between  education  and  health. 
and  closed  with  a  very  eloquent  aspiration  for 
the  creation  of  a  sound  public  opinion  that 
physical  health,  just  as  intellectual  superiority 
and  martial  pitiwcss,  was  a  thing  to  be  striven 
after. 

The  exhibition  itself  has  been  a  very  great 
success  ;  the  attendance  having  been  about  one- 
third  more  than  at  the  Fisheries,  and  aver- 
aging about  one  hundred  and  r<»rly  thousand 
visitors  per  week.  The  musical  attractions 
have  been  great,  as  well  as  those  of  the  illumina- 
tions of  the  gi'ounds  and  buildings.  The  elec- 
tric-lighting display  is  on  a  much  larger  scale 
than  on  any  previous  occasion,  many  thousands 
of  incandescent  and  hundreds  of  arc  lamps 
being  employed  :  and  the  perfect  steadiness  of 


the  latter  exceeds  any  thing  thai  hfls  yet  br«r 
seen.  At  the  weekly  \Vednesda3--evrnii 
/Hes  the  effects  obtained  by  the  iliummaUoi 
of  fountains  by  electric  lights  in  various  ii»ii 
(a  [irominent  one  lieing  the  lolal  refleetiou 
a  beam  of  light  within  a  jet  uf  water,  oi 
the  principle  of  the  well-known  lecture  t*Xj»rr- 
imeut)  are  exceptionally  beautiftd,  and  }i«r--j 
haps  can  best  Im?  compared  to  showers  o\ 
various-colored  gems. 

The  edricational  pnilion  of  the  exhibilioi 
was  0|>encd  by  the  iVince  of  Wales,  alK>nt  th* 
middle  of  June  :  and  it»  contents  form  the  auI 
ject  of  a  closely  printed  catalogue  of  severs 
hundi'ed  [Miges.  some  of  which  are  filU-*!  with 
admirable  summaries  and  ilige^m  of  the  worki 
a(.x*omplished  by  various  educational  orgiDi-j 
zations. — >*nch,  for  example,  as  thost*  of 
ininisleis  of  public  instruction  in  France  and] 
Helginm.  l>olh  of  which  governments  iiave  or- 
ganized elaborate  collective  exhibitions  *hoii- 
ing  the  methods  and  results  of  their  primon 
and  ■^('condary  education.  F^ducation  in  Francr 
has  lately  made  most  rapid  advances ;  for  Ihr 
money  which  no  ])revlons  government  (tmlii 
olitain  for  jKtpular  education,  the  parliamrm 
of  the  third  republic,  definitely  eousolidated 
in  1877.  has  uot  feared  to  demand  of  the  sidle, 
notwithstanding  the  pressure  of  taxes  from  the 
foreign  and  civil  wars  of  1S70.  In  l?<^ti->S 
there  were  .'»,4.^2,!51  pupils,  and  l2y,tio7 
teachers  (of  whom  only  21.7H1  were  uncertifi- 
cated), in  primary  schools  in  France;  and  the 
general  outlay  of  the  state  for  primary  ediicft- 
lion  in  that  year  amounted  to  vcrv  nearlv  $iO.- 
OOO.OOO.  In  March.  \hh->,  laws'  were  passed 
which  rendered  obligatory,  1°.  the  teaching  oTj 
the  elementary  physical  sciences  in  primair 
schools.  2°.  the  performance  therein  of  a  cer- 
tain amount  of  manual  work.  Accordingly 
we  find  exhibited  by  the  French  minister  of] 
public  instruction  the  aulhorizeti  collections 
of  objects  and  apparatus  used  in  this  teuchiug. 
as  well  as  models  of  simple  and  cheap  appara- 
tus such  as  eoultl  be  fabricated  by  the  pa^iilf 
themselves.  The  second  law  has  c-alled  into 
existence  the  *  fccole  normale  de  travail  in»* 
nuel,'  a  school  probaldy  imique,  in  which  ihc 
whole  instruction  is  gratuitous,  admission  be- 
ing by  compeiitive  examination  ;  and  its  coursi' 
compriscB  the  systematic  teaching  of  ojirj>eii- 
try,  the  use  of  the  lathe,  the  chemical  ami 
physical  laboratory,  the  smith's  forge,  and  the 
engineer's  shop.  The  handicraft  work  of  po* 
pits  in  many  of  the  French  primary  sebooU. 
as  well  as  in  several  technical  schools,  is  vcrj' 
remarkable  :  while  in  the  department  of  agri- 
cultural industry,  the  yrork  of  schools  at  Lillr. 
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4Uid  Also  at  Beauvais,  is  much  to  be  com- 
menilotl  ainl  worthy  of  imitation.  In  the  Bel- 
giiU)  court,  the  aystcmuUr  uitilUuds  and  good 
gradation  of  tbe  school  work  are  very  remarka- 
ble; and  very  great  prominence  is  given  to  the 
objucUvi'  method  of  tcaebing  in  almost  every 
stibjwi.  The  technological  and  otiier  school 
ma-enins  (notaMy  thai  at  Verviers)  the  con- 
irnts  of  which  are  collcciod  by  the  pupils. 
fieM»rv«  especial  notice,  as  also  the  whole  appa- 
ratus for  liandicraft  U'nchlng. 

The  collective  exhibit  of  the  Institute  of  the 
Ibers  of  the  christian  schools  (which  will  he 
ut  tit  TiMsne  to  New  Orlejuis)  is  one  of  the 
mo^t  retnarkahle  and  interesting  in  the  whole 
RUicaUonal  exhibition.  Founded  in  Paris  in 
IG-w)  hy  lUe  venerable  Dr.  J.  li.  de  la  Salle, 
the  institute  has  now  nearly  12,000  brothers, 
flUtribu ted  over  l.'l  couotries,  directing  1,200 
•ciicx>ls  with  an  attcndanee  of  about  830,000 
boys.  Following  everywhere  the  same  general 
methods  of  teaching,  they  inodifv  their  details 
««>cording  to  the  requirements  of  the  country 
io  which  they  are  ;  for  example,  in  their  Unilwi- 
Statc-i  fichools,  every  buy  is  taught,  1°.  short- 
hand writing.  2°.  the  Morse  alphabet,  3".  the 
it*L'  of  the  type-writer.  The  results  of  their 
teaching,  as  »'xbibitetl  in  '  sworn  '  performances 
of  iheir  pupils,  in  some  instances  excelled  any 
thing  known  to  the  jury  of  experts  who  re- 
portc-^J  thereon.  One  of  their  specialties  is 
Ihrir  syslein  of  models,  maps,  etc.,  for  tfach- 
geograjthy :  they  wore  the  firet  hypsometri- 
luaps  published  in  French,  or,  for  school 
,  ill  any  language  ;  and  they  are  intended  to 
give,  by  a  suitable  arrangement  of  colors,  clear 
Botionfi  of  the  real  contiguralion  of  the  earth's 
Aorfkce.  The  objective  and  demonstrative 
mrlhods  of  teaching  are  slowly  finding  their 
wiiy  into  Knglish  schools,  especially  the  •  board- 
»ohix»U'  of  Hinningliani,  Liverpool,  Leeds,  etc. 
^ut  it  may  jterhaps  be  i>crmitted  lo  the  writer 
•ay.  as  tiie  result  of  a  very  close  examina- 
n  (extending  over  more  than  a  week  con- 
tinuously) of  the  exhibits  relating  to  primary 
education  in  various  countries,  that  one  impor- 
tant lesson  to  be  learnt  from  the  comparison 
of  contiucutal  methods  of  instruction  with 
English  (and,  so  far  as  his  knowledge  extends, 
'ik  applies  to  America)  is  the 
■  ut!on.led  by  that  objective  sys- 
auU  Ijy  the  adoption  of  that  systematic 
rand  method  in  all  subjects  of  instruction, 
otherwise,  to  which  the  name  scien- 
iiigliest  and  best  sense  of  the  term, 
'  •''(',  This  system  is  really  a  continu- 
;  ..  .laturc'a  method  of  iualruclion,  and 
ahiKild  be  commenced  in   the   earliest  years. 
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The  late  Dr.  Whewell,  in  congratulating  a 
friend,  famous  for  his  knowledge  ami  ability, 
on  the  birth  of  a  son,  remarked,  '•  Young  as  he 
is,  he  will  learn  more  than  j-ou  in  the  next 
twelve  months  I '  Accordingly  wc  find  in  this 
exhibition,  that  the  increased  attention  now 
being  devoted  to  the  whole  subject  of  infant 
training,  and  the  enlarged  sympathy  and  inter- 
est with  which  the  best  modern  teachers  are 
studying  the  metlio^ls  of  Frobel  (some  of  tbe 
devL'lopments  of  which  are  at  the  basis  of  all 
so-called  technical  training),  have  justified  the- 
appropriation  of  a  very  considerable  space  to 
illustrations  of  the  methods  and  results  of  the 
kindergarten  system. 

The  limits  at  our  di3i>osal  permit  of  no  more 
than  a  reference  to  the  appliances  and  results 
of  technical  schools,  and  of  elementary  art- 
instruction,  nor  to  special  methods  and  appa- 
ratus used  in  educating  the  blind  and  the  deaf 
and  dumb,  nor  to  exhibits  which  illustrate  such 
important  subjects  as  every  thing  relating  to 
the  structural  arrangements  of  scliool-build- 
ings,  school-kitchens,  sanitaria,  school-infirm- 
aries, and  lastly,  though  by  no  means  least  in 
importance,  the  gymnastic  and  other  appara- 
tus for  ph^'sical  training  in  schools.  An  allu- 
sion may  be  perhaps  expected  to  the  contro- 
versy now  going  on  in  England  about  overwork 
in  schools.  Probably  the  best  answer  to  the 
alleged  overwork  is  the  fact,  given  on  the  au- 
thority of  Sir  Lj'on  Playfair,  that,  in  the  ten 
years  succeeding  the  passing  of  the  compul- 
sory-education act,  the  health  of  children  be- 
tween five  and  fourteen  years  of  age  was 
thirty-three  per  cent  better  (as  evidenced  by 
the  death-rate)  than  in  the  previous  ten  years ; 
while  the  health  of  children  under  five  years 
old  only  improved  five  per  cent  in  the  same 
period.  Investigation  has  shown  that  almost 
every  case  of  over-strain  occurs  in  poor  dis- 
tricts (l>oth  in  town  and  country),  where  the 
children  arc  underfed,  a  piece  of  bread  bciog 
often  their  only  midday  meal. 

It  has  been  the  aim  of  the  writer,  to  draw 
attention  to  the  growing  recognition  of  the 
importance  of  objective  methods  of  teaching. 
This  may  almost  be  said  to  have  been  the  key- 
note of  the  International  confei'ence  on  educa- 
tion (Aug.  4  to  9  inclusive),  which  the  presi- 
dent, Lord  Reay,  the  rector  of  the  University' 
of  St.  Andrews,  struck  in  his  opening  address. 
In  a  very  able  and  scholarly  discourse,  ho  trav- 
ersed a  very  wide  educational  area;  but  the 
point  which  drew  forth  the  greatest  applause 
was  tlie  expression,  in  regard  to  primary  edu- 
cation, of  his  hope  that  the  ivign  of  the  three 
U*9    ( reading,    ( w) riting,   and    ( a) rithmetic) 
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would  speedily  be  replaced  by  that  of  tbo  three 
D*s,  —  drill,  drawing,  and  (a)droitncs3.  At 
the  close,  Mr.  J.  R.  Lowell,  the  American 
minister,  apeaking  as  an  ex-professor  oT  Har- 
vard, moved  a  vote  of  tlinnks ;  which  was 
seconded  (in  French)  by  5Ir.  Buissoa,  director 
of  primary  ediitsition  in  France.  Mr.  Augiiate 
Couvrcur  of  Belgium  snpiwrted  the  motion ; 
thanking  also  Lord  Carliugford  and  Mr.  Mun- 
della,  the  Englisli  government  representatives 
of  the  educalion  department,  for  their  presence 
there  that  ria3*.  There  were  about  fifty  foreign 
delegates  from  twelve  countries  (including 
Japan  and  Brazil),  attending  this  conference, 
the  proceedings  of  which  will  be  published  in 
the  coui-se  of  the  autumn.  The  conference, 
after  being  opened  b3-  Lord  Rear,  divided  it- 
self into  four  sections,  which  sat  simultaneous- 
ly from  ten  to  one  and  from  two  to  tive  for  five 
days;  and  we  conclude  this  article  with  a  list 
of  some  of  the  more  important  subjects  on 
which  papers  were  read  and  discussed.  1°. 
The  conditions  of  healthy  education;  2°.  In- 
fant training  and  teaching;  3".  Technical 
teaching;  of  all  kinds  (by  Professor  Wooilward, 
St.  Louis,  U.S.A.,  among  others)  ;  4".  The 
methods  of  teaching  the  different  branches  of 
physical  and  natural  science  in  elcmenlnry  and 
other  schools ;  5°.  The  teaching  of  music ; 
6^  Museums,  libraries,  etc. ;  7".  Training  of 
teacl)crs ;  8*.  Inspection  and  examination  of 
schools  ;  y*".  Organization  of  elementary  edu- 
cation ;  10°.  Organization  of  intermediate  and 
higher  education;  11".  Organization  of  tiui- 
vcrsity  education;  12".  On  the  teaching  of 
agricultural  science. 

WlLLLAJS    LaITT   CARfEKTBU. 


HAJLWAY-SIGNALS  AT  THE  ELEC- 
TRICAL EXHIBITION. 

Amono  the  interesting  features  of  the  Electrical 
exhibillon  are  the  dlCferent  systems  of  autuinatlc 
electric  railway-signals,  designed  to  render  coUisiona 
and  wrecks  impossible.  One  system,  already  in  quite 
extensive  use,  is  there  illustrated  in  Ila  application  to 
the  running  of  trains  on  the  block  systeni,  on  both 
single  and  double  tracks,  to  the  approaches  of  a 
crossing  of  two  roads  at  the  6amc  grade,  and  to  va- 
rious combinations  of  switches  and  sia^nals,  n-horeby 
aitigual  cannot  be  set  so  ai  lo  'clear'  a  train  until  the 
swilcli  lias  first  been  turned  in  the  proper  direction, 
and  by  Ihi^  very  motion  has  automatically  unlocked 
the  bignal-lever.  If  througlt  any  obiilructiun  or 
failure  in  the  connections  the  switch  Is  not  thrown 
clear  over  to  its  proper  position,  tlie  automatic  elec- 
trla  unlocking  action  will  not  respond,  and  the  sig- 
nal caunoi  be  turned  to  let  the  train  proceed.    The 


application  tn  a  crossing  of  two  roads  at  grmde  Uwry 
ingenious.  The  four  Approaches  arc  gniu^c^  t>y 
switches,  aIn-Hys  left  open  when  not  In  ti**;  m  thai  * 
runaway  locomotive,  or  other  dotrucUve  iDlruder, 
would  be  switched  round  ui>on  a  side  curve,  out  of 
harm's  way,  as  far  as  the  crMsiu**  is  concented;  anil 
the  si^ials  are  )ock>.il  fast  at  *dan(^r'  a^  lung  m 
these  switches  are  open.  Upon  the  approach  of  a 
train  from  any  of  the  four  direction*),  it  announces 
itself  In  the  sl^nal-honse  while  still  at  a  considerable 
distance;  and  then,  if  ilie  crossing  is  clear,  ami  tb^rr 
Is  no  previous  announcement  from  either  of  Lbe  other 
three  directions,  the  signal-man  In  his  lookout-houM 
turns  a  lever,  which,  by  pneumatic  action*  closes  the 
switch  for  the  approaching;  train.  This  Aame  ler«r- 
motion  lock^  all  ilie  otlier  switches  o[ien;  so  that  ibr 
man  conid  not,  if  he  wouM,  let  ntiy  nihcr  train  ap- 
proach the  cmsslng  till  this  one  bad  passed.  If  tlM 
switch  closes  safely,  an  automatic  electric  circuit  ut»- 
locka  tbedanger-fisinal  lever  for  this  one  twitch.  Tbf 
man  then  turns  It,  and  (hen  clears  tlio  track  for  the 
oncoming  (rnin,  which  can  thus  pass  cafely  witlioot 
stopping.  If  trainsapproich.rapanwhile.  from  ntbtf 
directions,  the  danger-signals  and  open  awilcbe«  — 
which  the  signal-man  himself  cannot  unlock  till  the 
train  has  pai^sHd  die  switch  beyond  ttie  crossing,  and 
automatically  unlocked  them  —  prevent  &ny  othvr 
train  from  getting  to  the  crossing. 

In  running  upon  the  block  system.  It  Is  so  arruigt4 
that  a  train  entering  upon  each  section,  &uunsali> 
cally  closes  there  a  green  warning-signal  and  a  rrd 
danger-signal  for  any  following  ir^in.  As  it  teavM 
the  seclioii,  it  automatically  signals  hack,  and  opens 
tlic  red  danger-signal,  but  leaves  the  green  warning- 
signai  till  it  has  left  the  next  section,  two  blocks 
ahead.  The  action  of  a  train,  then,  to  leaving  one 
section  and  entering  on  another,  la  to  set  the  twn 
signals  there,  and  to  signal  bock  one  block  to  opm 
the  red  signal,  and  two  blocks  to  open  the  greea. 
The  engineer  of  a  following  train,  upon  9e*^(n4E  a 
green  signal,  will  know  that  a  train  is  somewhere 
on  the  section  next  but  one  ahead  of  him,  and  will 
run  cautiously;  and  if.  ufion  reaching  the  next  sig- 
nal, he  finds  both  the  green  and  the  red,  ho  mnM 
stop  till  the  train  ahead  has  of)«ned  the  rei]  one. 
Upon  a  single-track  road  a  similar  set  of  signals  ks 
given,  on  the  other  aide  of  the  track,  for  two  lilockt 
ahead  as  well  as  behind  the  train.  Tlie  automatic 
traln-sigTialsare  all  given  through  paim  of  inMilated 
rails,  across  which  any  pair  of  car>wlieels  will  cIon* 
an  electric  circuit;  and  they  are  so  arranged,  that.  If 
the  battery  fails,  the  signal  goes  to  danger  thr-JupU 
the  action  of  gravity,  and  so  remains  till  the  trouble 
is  remedied.  This  system  de[>cnd8  principally,  for 
safety,  upon  the  walchfulncss  and  certainly  of  thr 
engineer  in  reading  the  signals  correctly. 

Another  company  exhtbtls  a  syslera  which  In 
respects  is  superior  to  this  in  avoiding  the  danzt^rfni 
sleepy  or  inattentive  engineers,  or  from  lin*  iliffiruliy 
of  reading  the  signals  in  stunny  orfog:  wA 

the  trouble  fnjm  batteries  giving  out  <"  , 
Each  locomotive  carries  its  own  buttery  in  the  aliape 
of  a  dynamo^  driven  constantly  by  a  small  ateara-eo*^ 
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^xnK^  whether  tliA  looomottv«  Is  at  rest  or  ruiiiiiiig. 

♦•'' '■  ^'  (hfl  OfUnmo  is  conneoletl  to  Hip  locomu- 

t'  other  to  the  tender,  which  4fl  electrically 

i&-.-^i,.i-.-;  .i,>rii  the  former  except  through  thUcntiui-^c- 
tlan;  mn*\  the  circuit  is  normally  cotiipletpd  llinmgh 
tli^railKon  which  the  whi»eU  of  both  are  resting  or 
mnatn;;.  In  this  circuit,  within  reach  of  the  engi- 
neer, l«  a  pair  of  coils  whoBO  arin,ilurc  is  tightly  held 
»  long«  ihecirouU  i«el<i5o0;  but,  when  it  it  Itroken, 
Ui^ftrmature  is  drawn  swAy.nnU  opens  ilie  vaivcof  a 
sbrill  whistle:  and  it  stays  away,  though  the  circuit 
nay  clo«ca^in  nml  iho  whistle  continues  sounding, 
satU  the  engineer  reaches  out  and  presses  the  arma- 
Utni  Qp  U>  the  coils  again,  thus  compelling  his  alten- 
Um  tnd  voluntary  nction  to  slop  tlic  whittle.  At 
7  pciint  or  serifs  of  points  in  the  line,  where  it  is 
rwl  to  signal  tn  or  from  the  approaching  train, 
of  TAilsar**  inserted,  electrically  insulated  from 
«acb  olhrr;  ^o  tltnt.  during  tlie  instant  while  the  toco- 
jnotfvo.wh.cls  an?  on  one  pair  and  the  tender-wlicels 
"1'  .  the  eiivnlt  will  be  broken  and  ihealarm- 

»  I  t:'ini5,  nnie^s  these  rails  are  otherwise  eon- 

Tiiey  are  thus  connected  by  wires  leading  from  the 
pairs  of  such  rails  ahead  to  any  dc«ired  poinu«,  —  to 
idpj»l-statif»iis.  to  switches,  to  drawl*ridges,  to  cul- 
verts, or  hrhlge*?,  or  any  part  of  ihfl  tracJc  or  road- 
bed llahle  to  be  washeil  away  or  rendered  dangerous. 
Thus,  so  long  as  the  signitl-nian  does  not  open  this 
rircnli,  BO  long  as  the  switch  or  drawbiidge  Is  not 
open,  and  the  culvert,  bridge,  and  road-bed  are  safe, 
the  circuit  keeps  chtsod  ihrougli  these  loops,  the  engi- 
neer g«t  a  no  jignni,  an<l  he  runs  on  with  confidence. 
But  if  any  thing  is  wrung  ahead,  or  if  the  man  in  the 
signal-tower  wishes  to  signal  the  oncoming  engineer, 
Ihcai  loops  will  be  open,  the  circuit  will  be  broken, 
and  the  whUrle  eel  going  till  tlio  engineer  voluntarily 
tlo(«  il.  Moreover,  the  instantaneous  current  sent 
frvm  ihr  dynamo  oyer  these  lo^>p3  when  closed  can 
slgriiil  the  appntach  of  a  train,  from  as  far  as  desired, 
to  the  signiil-nian  at  a  crossing,  to  the  (rain-despatch- 
«r,l'»  the  •witch  or  bridge  lender:  in  fact,  to  any  points 
Aoni  onc!  end  of  the  line  to  the  other  the  continuous 
ihslies  of  tills  dyuamo-cnrrent  can  ho  made  a  perfect 
tell-tale  i^f  the  progress  of  the  train.  Moreover,  these 
lomc  currenlH  can  tte  uiaile  Uy  lock  switches  and  draw- 
tr   '  I.I  of  the  npproacldng  train  from  pairs  of 

n  ig  the  danger-signal  ones;  and  the  engi- 

neer cm  inus  ooiiHdently  approach  such  places  at 
full  sp«'e(I,  knowing  that  no  careless  or  confused 
switchman  or  brid;;e-lender  or  evil-disposed  train- 
wrecker  ran  have  thrown  these  open  after  he  has 
paas«N]  the  locking  signal-rails,  and  then,  from  aii- 
Qtbcr  pair  of  rails  i)eyond,  the  dynamo  unlocks  them 
ofler  the  train  has  pa>t«>ed.  A  signal  on  the  throltle- 
volvi*  lever  wanis  the  engineer  if  he  attempts  to  run 
out  of  the  round-house  without  starting  up  the  dyna- 
mo, and  any  subsequent  failure  in  the  dynamo  also, 

of '■'  >w«  the  warning-whislletill  it  Is  set  rigliU 

Tl)  in  whlcii  each  locomotive  Is  its  own  un- 

ifcii.i.^  .-...L.i.y,  has  certainly  important  advantages, 
tally  in  ctimpelllng  the  attention  and  voluntary 
action  of  the  engineer  whenever  danger  Is  ahead. 


THE   COMMITTEE   REPORTS  OF   THE 
AMERICAN  ASSOCIATION. 

Altiiougr  several  committees  were  discharged 
lost  year  for  making  no  report,  there  were  no  leas 
than  eleven  to  be  cilled  on  at  the  session  on  Monday 
morning.  Of  these,  six  made  no  response  whatever: 
others,  only  a  verbal  and  partial  statement.  The 
following  reports  are  of  general  interest:  — 

Dr.  E.  B.  Elliott  of  Washington,  tlie  chairman  of 
the  committee  on  tlie  registration  of  births,  dcalhii, 
and  marriage",  said  that  this  committee  was  create<l 
many  years  ago  to  petition  the  United  States  con- 
gress for  the  establishment  of  a  system  of  registra- 
tion of  birtli.s,  deattis,  and  marriages.  Since  many 
states  have  istahlished  systems  of  regiatraliou  of 
their  own,  tlie  committee  has  petitioned,  not  for  a 
separate  system,  but  for  the  co-operatiou  of  the  gen- 
eral government  in  securing  unifunulty  and  efflciency 
in  the  several  state  systems. 

The  fivat  report  of  the  committee  on  stellar  magni- 
tudes {Proc  Amer.  assoc,  xxx.  p.  1)  included  a 
plan  for  the  dcterinlnatio;i  of  standards  for  slara 
fainter  than  the  tenth  magnitude.  Twenty-four 
bright  equatorial  stars  were,  chosen;  and  the  stand- 
arda  were  to  l>e  selected  from  the  regions  following 
them  from  two  to  six  minutes  of  time,  and  not  dif- 
fering tn  declination  from  the  leading  stars  by  more 
than  firo  minutes  of  arc.  The  second  report  pre- 
sented this  year  consists  of  charts  of  all  the  stars 
visible  with  the  flfteen-inch  telescope  used  at  the 
Harvard  college  observatory,  in  ail  but  lhi*oe  Of  the 
regions  from  which  the  standards  are  to  be  selected. 
These  observations  have  l»een  verified  by  the  fifteen- 
inch  telescope  of  the  Wa*hburn  observatory.  The 
report  was  referred  to  the  publication  cotuuiittce. 

The  committee  to  confer  with  coinmittuus  of  for- 
eign associations  for  the  adviinccmeiit  of  bclence, 
with  reference  to  an  Inlernationnl  convention  of  sci- 
entific associations,  reported  thai  they  had  succeeded 
in  conferring  with  a  like  committee  from  the  British 
association. 

A  motitin  to  have  the  commiltee  discharged,  as  It 
had  completed  its  task,  having  been  made.  Prof.  K. 
Carvill  Lewis  of  Philadelphia  asked  whether  the 
committee  iniglit  not  continue  to  be  eflicient  in  ex- 
tending  courtesies  from  our  own  association  to  kin- 
dred foreign  associations.  Many  gentlemen  felt  that 
some  steps  should  be  taken  whereby  ntemhers  of  our 
association  going  to  Engl.ind  may  Ijccorne  members 
of  the  Britiiih  association  while  there,  and  a  like 
courtesy  be  extended  to  members  of  the  British  asso- 
ciation while  in  America.  He  therefore  suggested 
that  the  action  on  the  motion  to  discharge  the  com- 
mittee bo  deferred  for  the  present,  in  the  expectation 
that  arrangements  would  be  made  for  the  holding  of 
joint  meetings  by  the  two  great  afsoclatloiis. 

Mr,  Trelnwney  Saunders  (jf  London,  Eng.,  said  he 
should  like  to  responil  In  a  few  wonis  to  the  kindly 
sentimentj  tliat  had  been  expressed  from  the  plat- 
form. As  an  Englishman,  he  said  that  he  was 
delighted  lo  hear  the  sentiment  —  a  general  senti- 
ment, he  thought,  or  it  would   not  have  been   ex- 
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pressed  here — which  had  l>een  iiUered.  **  Yoii  caiiir 
from  lis,"  said  Mr.  Snuntlor!*:  "if  you  returu  to  iia, 
you  \rill  meet  a  welcome  which  his  in  It  m  much 
warmth  as  that  wliich  you  hdvo  accorded  tu  u*. 
Upon  all  ocoaaions,  whetlier  they  l>e  hitcrnatioiial 
or  iutor-scipnliflc.  I  assure  you  that  the  American 
people,  particularly  the  Efiglisli-s|K?:ikinii  Ami-ricaii 
people,  will  Olid  a  cordial  greelhig  on  the  purt  of  any 
Englishtiian  to  whom  they  appeal." 

The  chair  announced  That  the  motion  to  dlschargi! 
the  coniinittce  had  hocn  withdrawn. 

Tlic  only  other  resiion^e  to  the  call  for  reporia  was 
uiiido  hy  Profciisor  Young  of  ihi'  committee  In  rchi- 
tion  to  duty  on  .scienlitic  hooks.  Ho  said  that  the 
committee  liad  prepared,  and,  he  helievcd,  had  \^rc- 
sented  to  cmigresa,  a  bill  on  the  subject  stated,  which 
h&d  failed  to  reiich  congre.saionaI  attention. 


THE  BOTANICAL  CLUB  OF  THE  AMERI- 
CAN ASSOCIATION. 

TiiK  meeting  of  tlie  American  associatlou  IilsL  year 
at  Minneapolis  attracted  a  larger  attendance  of  bot- 
•inh»li>  than  u.suat.  Without  much  cuuHuIlation,  a 
mdetiUK  of  those  Interested  in  l>otany  was  called^  a 
president  and  a  secretary  were  chosen,  and  Uiscua- 
alons,  short  communication<4,  and  papers  upon  bo- 
tanical subjects,  listened  to.  The  Uotauical  club  was 
thus  inaugurated ;  and  before  the  close  of  tlie  scMlon 
it  was  decided  to  do  what  was  possible  to  secure  a 
lai^r  attendance  of  bntanists  at  the  next  gathering 
In  Philadelphia. 

Although  during  the  interim  the  prospect  of  a  good 
jkitendancc  at  the  Philadelphia  meeting  had  Imvii 
fair,  the  most  sanguine  were  iturprlied  to  tind,  that, 
as  early  as  Monday  preceding  the  opening,  a  number 
of  botanists  had  arrived  in  the  city;  and  by  the  fol- 
lowing day  a  larger  gathering  could  have  been  assem- 
bled than  the  total  attendance  at  Minneapolis. 

The  first  meeting  of  the  club,  of  which  several 
were  held  betwceti  Friday  and  Wednej^day,  was  re- 
sponded toby  an  attendance  of  about  thirty,  — a  little 
below  the  average  attendance  for  U»e  suhsequenl 
meetings.  Prof.  W.  J.  Beal  of  Lansing,  Mich,,  the 
president,  took  the  chair;  and  Prof.  J.  C.  Arthur  of 
Geneva,  N.Y.,  was  appointed  secretary  to  fill  the 
vacancy  caused  by  the  absence  of  Professor  Coulter. 
A  paper  by  Dr.  N.  L.  Britton  of  New  York,  on  tlie 
composition  and  distribution  of  tlie  flora  of  New 
Jersey,  was  read.  The  surface-features  of  the  state 
wore  given,  and  the  corresponding  vegetation  de- 
scribed. The  work  of  cataloguing  tiic  plants  is  being 
done  under  t)ie  superviiiion  of  the  istate  geological 
survey.  The  list  at  prenent  has  reached  the  very 
large  total  of  nearly  fifty-five  hundred. 

Prof.  C,  It.  Barnes  of  La  Payette,  Ind.,  spoke  of 
the  course  of  the  flbro-vascular  bundles  in  the  leaf- 
branches  of  Pinus  sylvestiU.  Tlie  two  needle-leaves 
at  the  end  of  eacli  short  lateral  axis  contain  each  a 
paired  bundle.  The  question  at  Isime  m'os  whether 
this  structure  repre!<entcd  one  or  a  pair  of  bundles, 
iir  whether  it  might  not  he  a  segment  of  the  fibro- 


VBflciilar  ring  of  the  stern.  A  study  of  t3»  eoriy 
stages  shows  tliat  the  first  change  iti  llu*  stem  It  to 
divide  the  flbro-vascnlar  ring  into  halves  at  right 
angles  to  the  plane  of  the  leaves;  and  «itl»«'*<v>^"tJy 
these  divide  again,  sending  one  bran* '  ■'   Ut 

each  leaf.     The  paper  led  U.»  much  dlst   -  !'n>- 

fessors  Bnckhont,  Macloskie,  and  otUers. 

Dr.  Bciisey  of  Anifs,  lo.,  described  the  upeninc 
of  the  flowers  of  Dcsmodiuin  wrs^Hifoliuni.  They 
expand  partially  in  the  usual  manner,  then  r*maiii 
stationary  till  a  particular  sensitire  spjt  at  ilie  bas« 
of  the  vexiilum  Is  touched  by  an  insect,  when  ih« 
wings  and  keel  descend  with  a  jerk,  the  stamens  ar» 
released,  and  the  insect  dusted  wilh  i)ol|en. 

Profesjior  MacUloakie  of  Princeton.  N  J.,  de*cjibed 
the  method  of  rrosvri>riilization  of  (Geranium  maou* 
latum  by  bumblebees.  Professor  Dudley  of  Ithsco, 
N.Y.,  spoke  of  the  torsion  of  stem*  of  EleocharU 
rostellatn,  and  also  on  the  protogynous  character  of 
some  species  of  Myriophyllnm.  Mr.  William  IL 
Soain.m  of  Washington,  D.C,  .idvocaled  the  u»e  of 
rjilher  thick  oblique  sections  in  studying  the  struc- 
ture of  tlie  libro-v.oscular  bundle,  —  a  methotl  that 
called  forth  a  very  strong  protest. 

Professor  W.  J.  Beal  gave  a  paper  concerning  Ifas 
manner  in  which  certain  seeds  bury  thera*elve*  be- 
neath the  soil,  which  was  discus*«;d  by  Professors 
Bessey,  Kothrock.  and  others.  A  pa^ver  by  Prof.  W. 
K.  Lazcnby  of  Columbus,  O.,  on  the  prolificacy  of 
certain  weedy  plants,  embraced  careful  estimates  of 
the  average  number  of  seeds  produce<l  by  individual 
plants  among  various  kinds  of  weeds.  Dr.  J.  T. 
Rothrock  of  Philadelphia  addressed  the  club  on  »»ms 
phases  of  microscopic  work,  alluding  particularly  lo 
micro-photography,  It.s  importance  lo  Uie  Inrcsti^' 
tor,  aud  the  ease  of  execution. 

Dr.  Asa  Gray  called  attention  to  tb«  \nttTt*tia$ 
discovery  of  Mr.  Meehan  regarding  the  mode  of  ex- 
posing the  pollen  in  the  common  sunflower.  He  had 
found,  that,  contrary  to  the  te-achings  of  the  MU 
book-t,  the  pistil  nnd  fttitmens  develop  together  until 
reaching  full  length,  when  the  filaments  rapidly 
shorten,  and  the  anther  tut>e  ia  retracted,  cxpotln^ 
the  style  covered  with  pollen,  the  ftu-ther  changes 
being  the  same  as  usually  stated.  This  Mr.  Meehan 
construed  to  be  a  device  for  self-fertllizatiou;  wUSl* 
Dr.  Gray  showed,  that,  allhuugh  bees  carrietl  poUeii 
from  one  flower  to  another  of  the  ^ame  head,  tlicy 
also  carried  it  from  hoad  to  hc.id,  which  constituted 
crossint;  in  the  fullest  sense.  An  interesting  diKus- 
alon  followed,  in  which  Professor  Beal  suggested  thai 
an  excellent  experiment  would  brt  lo  cover  up  the 
heads,  and  ascertain  if  any  fertile  seeds  were  pra- 
duced.  Dr.  Gray  thouglit  it  very  likely  there  would; 
for,  when  cross*ferLilization  is  nut  effecteil.  sclf-fenil- 
Uation  often  takes  place,  Mrs.  Wu\cotl  had  profo4 
this  to  be  so;  for,  in  covering  up  thu  flowers  to  kM(» 
birds  away,  she  found  that  plenty  of  seed*  were  forrood 

Dr.  George  Vasey  of  Washington  gave  some  no 
on  the  vegetation  of  tiio  arid  plains;  which  vim  fol 
lowed  by  observations  on  the  curvature  of  stem*  of 
conifers,  by  Dr.  Hessey.  In  which  he  noted  the  band 
lug  of  stems  one,  two,  aud  even  three  years  old. 
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Mr.  Tliotnu  M>^«hiLU  dt«rus8t!d  the  relalionsUlp  of 
BalUit*^  u>and  \l.  If^ntfcularis;  showing  ttiat 

Iben;  '  :;knt  illffeivncc  Ui  the  form  of  the 

oofolU*.  ti  L-  ixriuer  being  enmiuitiulAtr,  tinil  itie  lal- 
ut  tiiltfUlar.  Thft  two  »^^  iniat*-.!  its  uno  species  in 
*!r— ■  ■*•-  r-'.pUc  flora  of  Norih  Ainorica;'  the  one 
!►'  I'-reil  ftCultivatPil  form  of  tUc  other, — a 

»  M"'h  Uie  spouktrr  iH*».MiU'iI.    Mr,  MoeUan 

ll>.  Hon  the  ferlilicalion  of  composites;  con- 

«•  'he  arran!;rmcuU  were  surh  aa  to  favor 

f  on,  whtdi  Ia  oppose^l  to  the  geneiully 

L.  M.  UoilenTood  of  Syrucuat**  X.Y..  gave 
-.'..,  ...iiifttici  coucunilnit;  Ihc  Korth-Ainericaii  He- 
pftlicjic.  Of  the  two  himiln'd  ainl  thirty -one  species 
luQiitl  iiorlU  of  Mexico,  »  hniHlt^'d  mid  twenty  are 
ptfculi&r  K.>  America  :  fully  one-half  the  latter  are  not 
repretented  \x\  any  pulillcor  private  herbarium  in  this 
ffountr)'. 

In  a  paper  nn  the  nature  of  ij;ummlttg,  or  gumraosfs, 
in  fruU-tP'eSj  Pnif.  J.  C.  Ai-tliur  dolailod  expcri- 
nienti  frrtm  which  ihe  conclusion  had  been  rftacliod, 
thai  it  was  duo  to  a  de-organi/ation  of  the  cell-walls 
of  thr  tree  thmu^h  tlie  int1ai*nr*^  of  aome  funj^us, 
hoi  not  necessarily  of  a  speirific  one.  It  had  been 
produced  experimentally  by  the  bacteria  of  pear- 
liUgfat  and  by  Monilia  fructlgunum,  the  fruit-rot 
fnngus;  although  the  most  common  cause  is  doubt- 
leaa  the  C'oryneam,  first  described  by  Ouderaans  in 
H^dwijeia, 

At  lh*t  filial  meeting  tlie  committee  on  postiil  mat* 
Ian  thvn  gavr  Its  re[>ort.  This  commillee  was  ap- 
pointed at  Minneapolis  to  inciuire  into  the  various 
oUtruetlnns  which  the  pi.isial  authorities  throw  in 
the  way  of  exchanging  »t>ecimens  of  dried  plants. 
The  efforta  of  the  comniiiteo  had  been  directed 
toward  securing  the  passage  of  specimens  bearing 
the  oustomary  written  Ia1>et  at  fourth-class  rules  of 
p(Mlag«.  The  decision  of  the  pOHtmaster-gcncral  was 
NAd.  stAtlng  that  the  preseni  law  could  not  h«  con- 
•trued  to  permit  the  p.ussA;^e  of  specimens  with  writ- 
i«ti  iaU'h  exocpi.  at  letter-rates,  but  expressing  a 
willinifnefs  (o  bring  the  matter,  at  the  proper  time, 
to  the  attention  of  congress,  the  Canadian  authori- 
ties, and  the  congress  of  the  Universal  postal  union. 
S«>ai^  di»rus«ion  followed;  and  a  motion  w:is  carried 
U>eontinu«^  the  committee,  and  aUo  instructing  the 
pcvsldetit  and  secretary  of  the  club  to  draft  resolu- 
tions to  be  pre-sented  to  tlie  section  of  biology  in 
onler  to  atSlI  further  promote  the  objects  in  view. 
Thewf  resoluli'iiis  were  acted  upon  by  the  biological 
section  on  thr  following  day.  Dr.  IJessey  was  chosen 
pretideut.  and  Profc»or  Arthur  sccrctar>-,  for  the 
next  jrtir. 

Besides  the  mading  of  pnpcrs,  the  club  look  several 
excursions.  On  Saturday  they  went  to  the  pinc-bar- 
of  New  Jersey,  about  flfty  participating.  On 
iday  a  party  visited  the  ballast-grounds  during 
nortiing,  and  upon  their  return  inspected  the 
library  and  ht^rbirium  of  Mr.  I.  C.  MarMndale  of 
Camden,  N.J.  In  the  eveniu!;  of  the  same  day  the 
Botanical  section  of  the  Philadelphia  academy  of 
•deoovs  AoterUuucd  the  club,  the  Torrey  botanical 


club  of  New- York  City,  and  other  invited  gnesi*,  at 
the  rooms  of  the  academy.  About  three  hundred 
wore  present,  and  a  thoroughly  enjoyable  lime  expe- 
rienced. On  ihf:  afternoon  of  Tuesday  Ihe  club  and 
its  friends,  in  all  about  eighty,  made  an  excursion  to 
the  Uartram  gardens,  one  of  the  most  interesting  his- 
torical spots  to  botanists  in  this  country;  and  the 
club  then  adjourned. 

In  reviewing;  the  attendance  of  botanists  at  Phila- 
delphia, and  the  work  of  the  Itutanlcal  club,  there  is 
much  reason  for  congratulation.  About  a  hundred 
entered  their  names  on  the  register  of  the  club  as 
lM>tani8t3,  or  about  eight  per  cent  of  the  total  attend- 
ance, one-half  of  whom  are  widely  known  for  ihelr 
attainmcMlB  in  the  science.  There  was  no  luck  of 
interesting  paper*  and  free  <liscussion.  Besides  ihts 
important,  measures  alr*:ady  rcferrrd  to,  the  club  was 
instrumental  in  securing  the  appointment  of  a  per- 
manent committee  of  the  Asi^ociation  to  encourage 
researches  on  the  healUt  and  diseases  of  plants.  But, 
above  all,  the  augmented  facilities  for  intercourse 
and  acquaintanceship,  and  the  hnpulse  imparted  to 
individual  workers,  through  the  influence  of  Ihe  club, 
are  a  sufficient  raimn  d'Un;  and  a  promise  of  useful- 
uess  for  the  future. 


PSYCHICAL   RESEARCH  IN  AMERICA. 

A  MEETING  was  held  in  Boston,  on  Sept.  23,  to 
consider  the  advisability  of  forming  an  American 
society  for  psychical  research.  Prof.  \V.  F.  Barrett, 
vice-president  of  the  English  society,  was  present, 
and  gave  an  account  of  the  work  they  are  doing  in 
England  in  the  investigation  of  *  mind-reading*  and 
the  flo-catled  spiritualistic  phenomena,  which  last 
they  always  find  to  fall  when  the  medium  is  securely 
bound.  As  one  gooi!  result  of  the  English  society's 
work,  it  was  stated  that  there  had  been  a  decrease  in 
the  activity  of  the  society  of  spiritualists  In  London. 
It  was  the  sense  of  the  meeting,  tliat  if  any  tiling 
could  be  done  in  this  country  lo  check  the  growth 
of  thebelief  in  the  supernatural  powers  of  'mediums,' 
and  to  show  what  is  the  true  explanation  of  such 
phenomena  as  *  mind-reading '  and  mesmerism,  it 
would  be  a  work  which  should  enlist  the  assistance  of 
American  scientific  men,  Professor  Barrett  showed, 
that,  in  the  case  of  *mlnd-reading,'mo5tof  the  results 
(Hjlnted  to  an  unconscious  guidance  on  the  part  of 
the  person  whose  mind  was  being  ru.ad,  but  there 
were  residual  cases  he  would  not  so  explain.  It  was 
the  opinion  of  those  present,  that  the  collecting  of 
the  stories  of  fuliilled  dreams  and  anxieties  would  be 
fruitless,  but  that  there  were  many  questions  of  a 
physiological  nature  which  should  be  Investlgatetl, 
and  no  longer  be  allowed  to  go  unanswered  or  ig- 
nored. A  committee  was  appointed  to  consider  the 
whole  matter  of  the  form.ition  of  a  society,  or  in 
what  way  It  may  seem  best  to  undertake  the  work; 
and,  at  a  meeting  held  la^t  week,  steps  were  taken 
for  the  formation  of  a  society  In  America,  of  which 
we  hope  soon  to  report  the  complete  organization. 
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THE   HOTEL   DES  NEUCHAtELOIS,  AND 
WHAT  BECAME   OF  n\ 

At  a  rccont  jtU  of  the  Swisa  Alpine  club,  a  rlc- 
Bpatcli  was  rereivDtl  fmin  Sir.  Forel  In  regard  to  tlie 
names  wliich  he  has  found  on  the  Aargliicier.  Mr. 
Forel  gave  to  :he  Gazette  de  LntiMtuiue  the  following 
inform.itiuii  on  the  subject.  He  recalled  the  iclen- 
lific  zeal  of  Agassiz  and  his  friends  in  Neucb&te), 
and  their  sttulies,  extending  from  1!>40  to  1S4(1,  of  the 
glacier  ti&Lr  Grimsel.  ThesQ  enthusiastic  naturalists 
stationed  themselves  al  the  very  centre  of  the  glacier 
at  tliH  junction  of  its  sources,  —  the  Lauteraar  and 
ihe  Finsteranr,  at  the  foot  of  the  rocky  promontory 
known  a^  the  Abscbwung.  They  found  on  the  mid- 
dle moraine  a  block  of  roicaceona  srhist,  supported 
by  other  rocks,  and  forming  a  natural  shelter,  which 


(engineer  at  NenchAtol),  1845;  Ch.  Uortins  (pTofc*v*rj 
at  Montpellier);"'  and  sereral  illegible  letters.    Tl 
block  alsfi  bear*  the  inscription  '  No.  2;'  for  in  l-M^ 
Agas«>iz  had  a  number  of  remarkable  rock« 
Willi  riuml>er8,  the  arrangement  nf  which  he  inn 
to  his  friend  Wild,  the  gemleslst  of  the  exp'nll 
The  block  of  the  H6tel  was  marked  m  No.  2.    T! 
third  bl'jck  is  fifty-five  metres  lower,  ami  lt'':ir«  ili*l 
inscriptions,    'JjoUoa    Anguste    1K12,'     *  1. 
Guntren/ and  several  words  which  Mr.  Foil!  lJ 

underNiand.  Mr.  Forel  calls  attention  to  the  faci 
that  the  course  traversed  by  the  blocks  since  tii( 
dctemilnalion  of  their  position  by  Agassis  has 
about  flfly-flvo  metres  a  year. 

Wc  add  an  illustration  of  the  rock  as  it  Aiipeaml| 
in  1840-42,  reduced  from  a  plate  in  Dollfitf's  Ua 
rittux  f>our  Vitude  des  glaciera. 


they  completed  by  other  dry  walls  of  rocks.  They 
thus  possessed  a  rustic  cabin,  whlcli  they  named  the 
H6tel  des  Neucliatplois;  and  there  they  lived  throe 
seasons,  illustriouH  in  the  annals  of  science.  From 
1&40  to  1S43  the  IIAtel  was  the  rendezvous  of  all 
interested  in  tljo  theory  of  glaciers.  But  unfortu- 
nately the  block  1»egan  to  break  up.  As  early  as  1341 
there  were  numerous  fissures;  and  In  1S44  it  was 
broken  Into  two  pieces;  since  then,  the  frost  has 
divided  it  into  a  thousand  pieces.  It  is  this  Ovbri^t 
still  of  considcrabU'  slAe,  which  Mr.  Forel  has  found. 
The  highest  block  still  bears  inscriptions  in  red  leail, 
unfortun.t(ely  most  of  them  illegible.  lie  could  only 
decipher  the  date  *  1S43,'  written  tliree  times,  and 
the  name  'Vngt'  (at  present  professor  at  Geneva). 
Twenty-five  metres  lower,  toward  the  valley,  is  the 
stone  discovered  by  Mr.  Hitter  of  Leip/.ig,  which  beara 
the  inscription  in  large  capitals,  still  easily  read, 
"Stengell  (engineer,  pupil  of  Osterwald),  1844;  Oti 


THE  INHABITANTS  OF   THE   PUSJAB. 

Outlines  of  Punj'db  ethnoffraphjf :  beintj  ixtracU  JrM 
the  Punjab  cfnsuK  of  ISSl^  trenting  of  nli<jii*t 
language^  and  caste.  By  Des/.il  Charlm  Jttt 
Iruutaov,  of  Iier  Majesty's  Ken)Lj:il  civil  senricf 
Calcutta,  Government,  1883.     4=*. 

This  is  nn  itDperlnl  quArlo  of  abont  'i'A 
pages,  made  np  of  portions  of  the  census  n*- 
port,  as  indiciitcd  in  the  title,  using  ro  less  Ifuin 
eight  enumenilious  of  paget-  in  combining  llw 
stereotype  plates  selected.  There  is  a  p^ 
table  of  contents,  but  no  general  index. 

The  I'linjiib  hns  irregular  bountlarica;  l»irt 
it  mny  be  raupbly  indioftleil  as  that  pail  0^ 
llindostan  north  of  the  parallel  of  M^ 
(near  28°  latitude,  and  IH"  longitnde).  to^ 
westof  aUne  drawn  north-west  from  ihatiMiv. 
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whioh  M  induclcs.  Knshniir,  controlled  b^* 
England,  is  not  inclnOert  in  the  rc|)ort. 

Tlic  l*»injiU>,  with  its  fetidalory  stales,  covers 
An  area  of  142,449  square  miles,  with  a  |X)pu- 
Iftlion  or  :;*2. 712,120,  One-fourth  of  the  Mus- 
a)m4n,  onc-lweutioth  of  the  Minclu,  ami  eleven- 
twclflhs  of  the  Sikh  subjects  of  England,  and 
one-vlevcnth  of  the  total  population  of  the 
Indian  empire,  are  in  the  Punjab.  This  rejj^iou 
was  in  the  path  of  all  the  early  migrations  and 
expeditions  into  the  Indian  peninsula,  and 
pK^nts  a  fruitftit  Qeld  for  the  students  of  his- 
tory, of  lunjjiiiiges,  and  of  so<:iolog;y. 

Here  arc  found  the  primitive  forms  of  reli- 
gion and  of  sot^ial  customs,  in  near  proximity 
lo  recent  growths  and  modifications,  while  the 
totenni'iliate  steps  are  well  represented.  The 
early  jjrowth  of  property  in  land  is  well  illus- 
tntti'd  in  the  western  ]jart,  while  village  com- 
mnniiio^  are  represenle<l  as  topically  pci'foot  in 
If  part. 

.1  includes  the  rainfall  by  tracts  ; 
and  iu  notes  appended,  the  general  condition 
of  tbi>  iK'ople,  and  the  liability  to  famine,  are 
Indicated.  The  rainfall  ranges  from  a  raini- 
ffiuni  of  an  inch  in  the  thinly  |>opulated  west- 
ern gni/.in«;-p1nin9,  to  a  maximum  of  a  hundred 
fttul  twenty-six  inches  in  the  Himalayan  tract, 
whmj  tho  moisture  of  the  winds  is  precipitated 
by  the  mountains.  A  jiortion  of  the  plains 
9%9t  of  the  meridian  of  Lahore  (near  7\'^) 
yi'  "1   crops  without   irrigation,  hut   is 

11..  ^astrous  failures  that  do  not  befall 

irrigated  Lauds.  It  is  the  granary  of  the  Pun- 
jib.  ao<l  has  dourishing  trade  and  manufac- 
tnres. 

Mr.  n>l)otson  says  that  all  books  with  which 
be  ia  aoqujiintcd     # 

"f  '  ;  "iitirely  in  conveying  to  the  readier 

Ui  :  the  roliuions  whicit  they  dpwribe, 

■  MKv^  '-d  hy  their  million  foDowrrs  in  the 

llUtft-  iintn*.     The  books  on    ilindui.tni, 

Idt  ma:  rib*;  lllnhtUnt  iis  iL  ought  to  be, 

0hu3ui*iii  oA  U  Hiu,  perhnpi  UhidnNin  n»  it  now  is 
amoue  the  PAndits  and  educaicti  Bnthmnns  of  itie 
holy  cMit*?:  hut  they  do  not  describti  Iliixluism  ns  it 
U  in  th*f  daily  life  of  tlie  ureiii  mass  of  the  popula- 

tkMi.'* 

Recognizing  his  own  knowledge  as  defective, 
be  aims  to  point  out  where  the  esoteric  doc- 
triocs  may  be  found  described  for  the  various 
faiths  in  their  purity,  and,  with  these  as  a  b:isis, 
to  show  how  little  they  appear  in  the  daily  be- 
lief and  practice  of  the  Puojtib  peasant,  and 
U>  indicate  what  that  belief  and  that  practice 
■re. 

The  Masalm^ns  are  about  one-half  of  the 
papulatjt/n  :  the  iliiidus,  about  three-sevenths  ; 
tlie  f>iicha.  about  one-thirteenth  ;  Jains,  42,678  ; 


Christians,  ;J3,G09 ;  Bnddhist^,  3,251;  and 
others  in  small  numbers.  The  classifications 
of  religions  arc  unsatisfactory,  in  part  from 
the  unwillinnrncss  of  the  belter  part  of  those 
who  profess  a  religion  to  nckaowlodge  as  of 
their  crcetl  the  degraded  classes  who  profess 
it.  and  partly  fixjtn  the  dilHculty  of  detining 
Hinduism  in  particular.  No  one  is  a  Sikh  by 
birth.  Pi-ofessetl  Christians,  Jains,  and  Buddh- 
ists have  a  measurably  defined  position.  Ma- 
hometanism  approximates  distinctiveness,  but 
Hinduism  is  confusing.  It  is  regarded  as  the 
outcome  and  expression  of  the  character  of 
its  followers,  rather  than  as  an  element  in- 
fluencing that  character.  In  this  census  the 
Hindu  was  regarded  as  the  norm^d  faith  of 
those  not  otherwise  classiHed. 

*' Socially,  the  chai-acteristie  of  the  Hindu  is 
qniet,  contented  thrift."  The  Sikhs  aro  more 
in<lependent,  brave,  and  manly  than  the  Hin- 
dus. Tlie  Punjab  villager,  converted  lo  5Ia- 
hometanism,  is  invariably'  filled  with  false  pride 
and  conceit,  and  tends  to  become  extravagant, 
uuthril'ty,  and  discontented. 

There  are  few  large  towns  in  the  Pnnjiib, 
and  any  attempt  to  identify  the  subdivisions 
by  reference  to  a  general  map  would  be  unsat- 
isfactory. 

Caste  is  very  fully  treated,  and  will  be  no- 
ticed at  another  lime, 

Bralunanism  is  given  as  tlio  distinguishing 
feature  of  Hinduism,  which  early  dcgenernted 
from  H  religion  into  a  '^  saceitlotalism  with 
Brahmans  as  its  Invites,  the  vitality  of  which 
is  preserved  by  the  social  institution  of  caste, 
and  which  may  include  all  shades  and  diversi- 
ties of  religion  native  to  India  as  distinct 
from  the  foreign  imiwrtations  of  Christianity 
and  IsUm,  and  from  the  later  outgrowths  of 
Buddhism,  .  .  .  Sikhism,  .  .  .  andJainism." 
The  dead  are  worshipped.  Superstitious  ob- 
servances arc  general.  On  the  western  fron- 
tier, Hindus  are  lax  iu  ceremonial  and  caste 
obsen-ances.  Hindu  sects  aro  innumerable, 
and  liable  to  bo  returned  as  religions. 

Sikhism  is  given  as  founded  by  Baba  NanAk 
A.D.  HGO-I.VJO.  Nandk  did  not  attack  the 
teachings  of  others,  but  added  something  high- 
er, teaching  that  salvation  came  through 
repentance  and  a  pure  and  righteous  life. 
During  his  life,  gentleness  was  predominant 
among  his  followers  ;  but  some  of  his  succes- 
sors becoming  involved  in  i>olilica,  a  Mahom- 
etan persecution  arose  against  them,  and  a  spirit 
of  revenge  was  roused,  emphasizing  a  martial 
spirit,  especially  under  a  guru,  or  leader,  known 
as  Govind  Singh,  A.D.  1075-1708.  Among 
the  formalities  of  the  Sikhs  was  a  bapiiftinal 
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initiation,  ami  a  cnmmunion  with  coiiflccratod 
cftkos  of  sugar,  Hour,  and  butter;  wbile  onate 
distinctions  were  positively  coiuieinaed. 

It  is  only  -nn  oxaggeration  to  say.  lliat  "  llio 
language  changes  every  ten  niik's : '  Iml  two- 
thirds  of  the  people  speak  some  form  of  Puu- 
lAbi ;  one-flflh,  some  form  of  Hindi ;  one  elev- 
f^nlb,  Sindhi. 

Al»3tract  ()3  shows  that  from  ISTi'i  to  li^HO, 
inclusive,  Ully-aix  hundred  and  ton  liooUs  wcro 
published  in  the  Punjab,  only  two  hundred  and 
iwenty-seven  of  wbieb  were  in  ICuglish.  This 
8UggB3ts  wimt  nn  extensive  literature  i«  yet  to 
be  brought  to  the  kuowle<lge  of  western  schol- 
ars. An  incidentjd  reference  itidiontcs  that 
Punjab  pupils  learn  the  multipliealion  table  to 
one  bandi\;d  timet)  one  hundred. 

The  migrations  and  changes  by  which  pres- 
ent eouditious  have  l>ec*n  ivaehed  are  treated 
in  eon.sideral>lc  detail. 

This  volume  is  a  part  of  the  record  of  the 
second  elU^rt  to  gain  a  complete  census  of  the 
British  dependencies  throughout  the  world,  — 
the  first,  indeed,  which  approximated  full  sue- 
«c«s.  Its  treatment  of  ethnic  religions  and 
Hoelal  facts  ndds  greatly  to  Uie  available  ma- 
terial for  western  sociologists.  Mr.  Ibbetson 
thinks  the  whole  of  the  types  of  primitive 
superstitions  in  Tylor's  *  Primitive  culture,'  so 
ial>oriou3ly  gathered  from  forgotten  records, 
could  be  illustrated  in  current  customs  of  Pun- 
Jab  villages.  In  the  omitted  chapters  there 
seems  to  h.ave  been  an  abstract  of  the  popula- 
tion of  all  India,  not  easily  restored  by  one 
on  this  side  of  the  globe  from  diverse  provin- 
cial reports.  Abstract  45  gives  the  number  of 
those  in  each  ten  thousand  of  the  people 
professing  each  leading  religion  for  each  prov- 
ince of  India,  and  other  abstracts  give  kin- 
dred ratios  to  whicli  one  is  desirous  to  add 
particulars.  No  summary  shows  the  number 
of  castes,  nor  are  marriage  statistics  given. 
While  superstitions  are  di'taih-d  for  days  under 
Knglish  names,  we  look  in  vain  for  a  bint  of 
the  origin  of  the  Indian  Suuday.  The  com- 
plete report  would  make  good  some  lack  in 
this  volume.  The  text,  however,  was  pre- 
pared under  great  pressure  for  time,  and  there 
is  a  mass  of  material  in  olllcial  hands  not  util- 
ized. There  is  such  an  amount  of  new  infor- 
mation furnished,  that  defects  of  indexing  or 
of  armngemcnt  are  secondary,  even  when  the 
printer  sets  a  couple  of  pages  wrong  side  up. 
and  ananges  tables  so  tlmt  one  mu^t  often 
turn  the  book  up  side  down  to  read  sub-titles. 
There  is,  nnfortunately.  no  uniformity  in  the 
s|>elling  of  oriental  words  by  Knglish  officials. 
Among  peculiar  s{>o1Ungs  here  are  Quran  (the 


saored  book  of  Islam),  Musnlm^n.  MngbAi 
Mongol,  Shekh,  and  Faqir. 


UEULOaiCAL    AND    NATURAL-UISTORy 

SURVEY  OF  CANADA. 

Reports  of  profjrfMs  for  ISfiO-^J.  Ar>rKVtk  K  C 
8elwvx,  director.  Montreal.  D^nrA'tn.  IS^t 
About  200  p.,  12  pi.,  0  maps.     8^'. 

Tnis  volnmo  is  one  of  the  repcw-i*  m  |*nj^. 
ress  of  the  Canada  survey.  Like  all  sunii 
preliminary  rej^rts  of  survey  work,  il  is  of  t^ 
varied  and  somewhni  scrappy  nature.  A  vp 
|Kjrt  of  progress  must,  in  order  to  justify  itA 
name,  have  some  of  the  valuable,  if  not  divert 
iug,  ()ualitie9  of  a  log-book. 

There  is  no  record  of  any  final  or  definitely 
(inislied  work   in  this  account  of  varied  and 
important  labors.     This  absence  of  complcWd 
work  in  any  part  of  the  vast  tleld   of  study 
before  the  survey  will  be  apt  to  incn-ase  Uw 
friction   which    it   now  encounters.     There  vt 
much  to  say  in    favor  of  the   rcconnoissancr 
system,  when   n   survey  is   charged  with   the 
exploration  of  such  an  imjierial  wilderness  as 
the  Dominion  of  Canada.     Special  considen- 
tions  m,'iy,  and  often  will,  determine  the  oUii»- 
orate   study   of  parlicular   ilistricU*;    but  Ih*? 
principal  work  should  be,  at  least  for  years,  tlw 
rapid  study  of  the  ureal  geology  of  the  couiury, 
including  the  outlines  of  iw  ronimcrrial  iiroh- 
lems.     This  rcconnoissance  work  seetns  fairly 
well  carried  on  by  the  Canada  sur^'ey.    T^ 
reports  lack  the  beauty'  of  finish  of  the  Uoitol* 
States   publications ;    still,  they  represent  tb* 
labor  of  devoted  men,  who  ai-e  wrestling  with 
bad  food,  swamps,  and  black  flics  for  the  (novt 
of  their  days  in  the  field. 

The  first  forty-five  pages  of  this  volume  art* 
occupied  by  the  general  report  of  the  *" 
■\Ve   note   in    it,  that   the    notorious 
prophet,  Mr.  Veuncr,  who  for  many  j^ouis  lu^ 
employed  by  the  geological  survi-y,  h^^  «*v- 
cred  his  connection  with  it.     There  i- 
deal  of  tedious,  and  little  valuable.  < 
this  synopsis  of  the  survey  work.     Next  « 
have  a  brief  account  of  the  s>'stem  of  gi?i)lo^- 
cal   nomenclature  and    ma[>-coloring   used  l>) 
the   survey.     The  system  of  coloring  is  too* 
vcnient  and  sulllciently  graphic  ;  in  the  nomoo- 
elatnre,  the  author  feels  the  need  of  the  diti*- 
ion  Cambro-Silurian,  a  term  that  is  now  pret*» 
well  fixed  in  the  science.     The  ihiiii  paper, 
also  by  the  director  of  the  survey,  is  entillffd 
'  Notes   on    the  geology  of  the  HOUth-ewUrn 
portion  of  the    Province   of  Qucbi-e.'      Ttu* 
intcresttag   region   contains   the  gold-bcArioj^ 
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ivole  of  ihe  Chaadiere  valley,  wbich  are 
among  thp  few  jfrolUablu  placer  grounds  of  east- 
ero  America.  AUhougli  but  a  cursory  exnmi- 
DBlk>a.  this  8tu<1y  suggests  ninny  iutci-csting 
(N)iAU  for  future  inquiry,  Appeuded  lo  this 
rc|»urt  aie  some  not<-8  on  the  micToscopic 
Ktructurt!  nf  eertftin  rocks  of  ihn  (Quebec 
gnwp.  t>y  ^^f*  ^''  1^'  Adnuis.  Tliey  seom  to 
h*  rnreftil  fittt(iics  :  but.  Ibore  buiug  no  figures 
of  the  8*»clion9  from  wbicb  the  microscopic 
reaMurches  vrere  made,  they  suggest  little  (H}ni- 

UJtfflt. 

The  first  of  the  asaistnuls*  reports  \^^  that 
of  Dr.  fl.  M.  Dawson,  on  thr  geology  of  the 
Bow  and  Itelly  river  region,  north-went  lerri- 
lory.  It  contains  ii  very  int^rcHling  account 
of  Ibi*  <'OiiU  of  lUc  Larninir  epoch,  whicli  are  of 
«x«?<'ding  value  to  the  uorth-westcru  region. 
AJthongb  in  Uh  nature  a  pmUniinary  rciK)rt,  it 
contains  u  targe  nniounl  of  valuable  detailed 
UlfonDation  concerning  these  coals.  Although 
lily  lignites,  tbcy  are  superior  to  the 
>f  such  de|)0sil3  now  iu  use  in  Kurope. 
Tbw  report  is  ilhistraied  by  several  rather 
course  lithographs,  showing  iuLerestiug  aspects 
uf  this  district. 

The  next  rejiort  is  one  by  i>r.  Kol>ert  Dell, 
on  the  geology  of  the  basin  of  Moose  Kiver 
and  Luke  uf  the  Wooiis,  with  tw^o  beliolypes 
of  soem-ry.  :itid  two  uuiim.  This  reiwrL  is  of 
.t  very  prrUrninar\  nature.  In  its  nine  pages 
of  test,  only  enough  is  given  to  show  thai 
Ibe  region  i>  full  of  interesting  problems. 
The  aeeomijanying  maps  show  the  general 
distribution  of  thn  Laurentian  and  Ilnmuian 
roekA.  Itut  the  infomialion  is  only  a  mutter  of 
untltnea.  It  has,  however,  a  special  economif 
intercftt,  a*  it  indicates  a  po&sil>ly  new  gold- 
flidd,  and.  what  ift  perhaps  of  more  importance, 
a  pro*pct:t  of  t^xiensive  a|>atite  dcjxisits  in  this 
dislrict.  Appended  to  the  report  is  a  cata- 
k)gue  of  plants  and  of  coleopterous  insects, 
the  Utter  by  the  late  Dr.  LeConte.  Next 
tbeif  are  two  ironside ral)le  reports  by  Mr.  R. 
W,  Kllis,  on  the  geology  of  northern  and  ca-st- 
■-•m  New  Brunswick,  and  the  north  side  of 
the*  B^iv  of  <^hab'ur=i,  and  on  the  geology  of  the 
t.  'l;i,     llolh  these  reports  concern 

1  -;  rogions,  which  have  previously 

1  ii»'d  in  a  general  way.     In  them  a 

jt'  riy    contributions    are   given    lo    the 

grtirrvl  diructural.  an  well  as  the  economical 
g»»*.lr.i»\  _  .if  thei*e  districts.  There  are  inter- 
I  -  of  fossils  from  the  several  members 

»>;  ^.M  |....eozoic  series.  We  miss  the  detailed 
jiectJunH  which  are  obtainable  in  this  country, 
which  woubl  hove  greatly  addi-d  lo  the  value 
fif  the  report. 


Next  there  is  a  re|»ort  on  some  of  the  mines 
of  the  Province  of  l^uebcc,  by  Charles  W. 
Willeraolt.  Kxoept  the  apatite  mine^  of  ihfr 
( Intineuu  district,  those  deix)$its  do  not  seem 
to  have  much  value.  For  the  apatite  deposit, 
there  seems  lo  be  a  large  future.  AccihuiIs 
of  the  several  mines  are  extremely  brief,  and 
have  not  much  economic  or  scientific  value. 
The  volume  ends  with  a  report  of  Mr.  <». 
Christian  IIoMnian,  entitled  **  Chemical  contri- 
liutious  to  the  geological  survey  of  Cnimda, 
from  (he  la)ioratory  of  the  survey."  It  con- 
sists of  about  (IRy  dctcruiinalious  of  various 
substances  of  presumed  eeoDomic  or  scientific 
interest,  with  various  remarks  us  to  their  value 
in  the  arts,  only  one  of  thera  of  general  inii-r- 
est;  viz.,  a  careful  analysis  of  the  mineral 
smarskile,  newly  found  in  Canatla.  'I'hia 
branch  of  the  work  of  the  3ur\'e3"  has  been 
put  out  of  gear  by  the  removal  of  the  lahorn- 
Irory  from  Montreal  to  Ottawa.  Afi  a  whole, 
these  reports,  covering  as  they  do  the  work  of 
three  years,  are  rather  disappointing.  The 
survey  has  an  annual  grant  of  sixty  thousand 
dollars.  Much  is  to  Ih'  allowed  for  the  diffi- 
culties arising  from  the  size  and  complicationK 
of  the  field  with  which  it  deals;  ntilU  it  seems 
as  if  more  in  the  way  of  definite  ecouomio 
and  scicntitic  results  should  hn  attaim?d  with 
this  liberal  exiH'nditnre. 


NOTES   AND  NEWS. 


\Vr  take  the  following  *  editorial  note*  from  th(^ 
Sepiputber  numl>er  of  the  AmtHcnn  mHeoroUn/iral 
jnurnul  119  suggc<»ting  h  simple  ptnn  of  work  in  which 
many  nnn-profesiioiial  ohservors  might  contrihut^^  a 
willing  obare  toward  the  solution  of  Importajit  prob- 
lems: **  U  it  not  worth  nliile  to  consider  whether 
the  deflciency  of  obvervations  on  local  Fttonns,  which 
makes  the  ilctvnninatlon  of  their  action  douhtful. 
could  not  ho  remedied  by  appointing  special  days  on 
wtilch  hourly  or  bi-hourly  ohaervatlous  should  Ik* 
taken,  with  additional  recunl»  at  still  more  frequent 
Intenal?  when  any  change  in  the  condition  of  the  air 
required  It?  Thene  special  days  might  be  on  ciTialn 
pre-arranged  dates,  '  term  days.*  so  called,  when  the 
records  would  gather  up  any  thing  that  happened  to 
come  .along  In  the  passage  of  the  weather;  but  they 
would  bettftr  sen-e  the  purimse  here  in  view  If  they 
were  really  specially  appointed  by  the  «iignai-aervlco 
olficerA  otily  a  day  or  two  hefore  their  dale.  It  is  evi- 
dent enough  from  an  inspection  of  Finley's  map<^.  and 
from  a  brief  study  of  summer  thunder-storms,  that 
the  southern  »ide  or  south-eastern  quadrant  uf  our 
paasing  cyclones  contains  the  gn^atest  share  of  local 
disturbances.  I^t  the  plan  bo  published  in  advance 
by  circulars  and  newspaper  paragraphs;  and  then.  If, 
while  a  cyclnn**  was  still  beyond  the   Rocky  Moun- 


364 


SCIENCE, 


[Vol.  IV..  Wo.  W. 


tftins.  Ibo  day  of  Its  nrrlv»l  over  the  upper  lakes  could 
be  foretold,  tliere  miglit  he  ttiirLy  to  Mxly  hours  tele- 
graphic noLice  ^iveu  of  tlie  Rpimlnimetit  of  such  a 
day  for  special  observation  ovor  the  wliolc  region  ea»t 
of  tlic  Mississippi.  The  notice  should  properly  take 
a  somewhat  striking  form,  so  a.s  lo  excite  an  interest 
in  the  attempt  among  persons  who  would  ortlinarily 
let  the  weather-changes  pass  by  unnoticed:  the  news- 


mtniitf"" 


papf^rn  and  rallrouds  ciiuJ>I  in;  in  neaily  all  vaa^r 
counted  upon  to  aid  in  sprradin?  the  news  of  the 
appoin(mt*nt;  and  even  if  the  <;enerai  records  gave 
only  the  direction  and  estimatcil  force  of  tlie  wlnds^ 
and  bet;iithing  and  ending  of  rainrall,  two  or  ihrco 
special  days  of  observation  in  June  or  July  might 
pn*duce  a  wonderful  fund  of  material  for  study." 

—  Among  the  recently  discovered  petroltMim-wells 
at  Bakou,  Hu-^sln.  was  one  whicli  for  four  or  tivedays 
after  openhig  threw  a  stream  of  oil  into  the  air  to  a 
height  of  forty  feet.     The  natives  were  so  impressed 


tiSp 


that  they  buUl  a  temple  especially  for  th«  r^er»ttoa 

of  the  well.     The  wiwr  speculator  ha«  ■■  liii 

energies  in  hnildlng  a  railroad  fp(»m  liit!.  rnn 

on  the  Black  Sea,  and  contemplates  the  oju^iracUoo 
of  a  canal  fifty  miles  Inng.  by  which  a  river  of  oil 
may  flow  from  the  Ca^tpian  to  the  Ulack  Sea.  Wcrr- 
prmluce  from  .Sdenc  ti  tKiturfi  an  illustraUan  show- 
ing the  fountain  of  oil.  copied  from  *  pbotos*^!'*^- 

—  Lieut.  Slonoy,  U.-S.X.,  comm-inding  the  U.S. 
exploring  schooner  Ounalaska,  has  been  heanl  from 
under  date  of  July  0,  when  he  htul  reached  latitude 
G0'>  4'  north,  and  longitude  lOS**  15'  west.  Upon 
leaving  St.  Michaels,  Lieut.  Stuneystooii  north  along 
the  American  coa^tt  until  June  27*  when  ice  was 
eiicounlercd  nfl(.H,*n  mtles  to  the  northward  of  Sledfa 
Island.  In  latitude  (H°  22'  north,  longitude  IGO* 
west.  After  several  unsuccessful  altenipta  to 
trale  the  ice,  which  proved  to  he  very  heavy  a 
point,  the  Oiinalaska  was  headed  to  the  nuuthwanl 
until  clear  water  was  reached,  when  the  ice  to  the 
westward  was  skirted  just  to  the  north  of  St.  Law- 
rence Islands,  and  .St.  Lawrence  Hay  was  rcacli«d 
June  ilO.  Learning  that  Kotzebiic  Sound  wmscIomA, 
Lieut.  Stoney  anchorefl,  and  waited  for  the  ice  to 
commence  moving,  and,  after  a  four-*Iay»'  gale  from 
the  south,  he  rau  over  and  anchored  notler  Kau 
Cape,  where  he  remained,  to  takp  advantage  of  rhf 
fint  opening  of  Hoih  nn  Inlet,  when  the  exploralioo 
of  Putnam  Kiver  wi>uld  be  continued. 

—  The  Italian  pa[>ers  announce  what  appean  to  be 
an  Important  discovery  just  made  in  Sicily.  Tetrth 
leiuu  has  been  'struck'  in  the  province  of  Palermo. 
A  grotto  in  tlic  flank  of  a  raountatn  was  pierced,  aii<l 
in  twenty-four  hours  seventy  pints  were  collected. 
Tilt?  crude  oil  is  said  to  l>e  of  v«ry  high  quality,  and 
is  so  limpid  lh.it  it  may  be  usecl  uitli  liiile  or  do 
refinement.  The  borings  are  being  pu^lied  forward 
very  rapidly,  and  their  results  are  lookod  forward  W 
with  no  little  interest,  llitlierto,  we  helteve^  Italj 
has  prtnlucod  no  miuenil  oil;  and  if,  .^s  seems  ItlcelTi 
the  new  spring*  shonlil  prove  pri>dut;live  on  a  laX5» 
scale,  till'  klngiluni  will  possess  an  entlrrty  new  atnl 
imiK>rtuut  source  of  wealth.  It  should  be  addnl,  that 
the  present  discovery  is  the  result  of  a  number  of 
repeated  but  iiitherio  unsuccessful  searches  after 
petroleum. 

—  It  has  been  announced  at  the  hygUnic  congmi 
held  in  August  at  the  Hague,  that  the  prire  of  two 
thousand  francs,  offered  by  the  London  society  foe 
the  prevention  of  blindness,  is  awardnd  to  Profesur 
Erue.sl  Focbs  of  Li^ge.  The  next  hygienic  COiigTMl 
will  be  held  in  Vienna. 

—  An  interesting  collection  of  antjquiti 
Cyprus  is  now  on  view  In  Loudon.  It  mclu4«l 
beautiful  specimens  of  ancient  glass,  some  remaini 
of  pottery,  a  bronze  mirror  with  a  piece  of  the  ortel- 
nal  cloth  It  was  wrapped  in,  and  some  uncteul  anDor. 
Tliere  are  also  some  silk  and  cotton  fahrlcs,  such  t» 
are  still  made  at  Cyprus,  some  of  which  are  both 
cheap  and  pretty.  They  are  made  on  thn  nlmplf 
hand-looms  which  are  blHI  used  by  the  rypriotes  si 
in  days  of  old. 
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—  Dr.  FcrtI,  LiiwI,  of  the  Gorman  univereity  at 
Pnu;.  liu  jusi  completed  a  valuable  r^unu'  of  ob$er- 
vAtioii^  and  ilicorios  on  the  making;  of  vnllcya  (Uebor 
thalbilduhg.  Dominicu.a,  Prag.  18&4^  130  ji.,  with 
many  cut*),  that  sbouU  prove  of  special  value  to 
American  aludenlB  of  physical  geclo^  and  geogra- 
phy. It  will  servo  well  ta  a  guide  to  the  Qormaii  lit- 
•nature  on  ibe  subject.  Tbe  contrast  is  well  broiigbt 
out  between  the  ulder  theory  that  referred  Lhu  begin- 
ning of  valli^ys  to  splits  and  cracks  in  the  earth's 
crtut»  and  tbe  newer  thai  regards  them  as  chiefly 
Independent  of  these  guides;  and  numerous  exam- 
ples are  mentioned  to  shuw,  that  valleys  are  not  uiily 
furmetJ  in  tinbrokeo  rocks,  but  also,  that,  where  the 
ncJks  are  greatly  faulted,  the  valleys  run  almost  inde- 
pendent of  the  fault-lines.  Tbe  origin  of  cross-val- 
tfyi,  on  whicU  the  author  had  written  previously 
{Science,  1.  325),  Is  again  discus<<cd,  and  carried  to  ■ 
eooclnslon  adverse  to  that  reachetl  by  Powell,  Tictze, 
and  MtKlllcott.  The  views  of  Riitimeyer  and  Stein, 
If  to  tlie  revelation  of  old  base-lcveh  in  tlie  terraced 
ilopca  of  Alpine  valleys,  are  disputed  chiefly  because 
direct  elevatory  movement,  by  which  the  hasp-level  is 
changed,  is  not  any  lotiger  to  be  admitted  in  modem 
gfotogy;  and  the  caflons  of  the  Colorado  are  referred 
ehiefly  to  climatic  conditi<<n9,  While  we  cannot  ac- 
cept these  conclusiuns,  the  book  deserves  careful 
■tudy. 

—  The  recent  visit  of  Dr.  C.  V.  Riley  to  Europe,  on 
amission  from  the  Agricultural  ilepartmeut,  is  nuLlced 
in  a  recent  number  of  .Yu/fire,  which  says  that  during 
Us  two  niiinths'  sojourn  in  Europe  ho  has  twice  been 
•m  tbe  continent,  and  has  visited  correspondents  and 
acquaintances  both  there  aiul  in  England,  examining 
the  Insect  collections  In  various  museums,  and  cspe- 
'tslty  at  Sonth  Kensington.     Ue  speaks  favorably  of 

i-..ri....  ipilluence  for  good  which  the  International 
biiioti  at  Edinburgh  will  have,  and  of 

ic. rigraph,  — an  American  invention,  which 

of  late  years  l>een  perfected  in  Lyons,  and  which 
Ik*  thinks  Is  destined  to  rovulntlonizesilk-reeting  and 
profonttdly  Influence  sllk-cullure,  which  is  ju-*t  now 
unusual  attention  in  America.  lie  was 
iicrestc'l  with  the  investigations  into  the 
the  Apliidld.te  that  arc  bdng  carried  on 
litensteln  at  Montpellier,  and  with  the 
-  with  which  lb**  French  authorities  en- 
courage experimental  research  In  advanced  agricul- 
ture. Ue  received  a  warm  welcome  at  Montpellier, 
wbttlier  he  went  at  the  invitation  of  the  French 
Dttihit«r  of  agriculture  to  explain  some  now  methods 
of  dealing  with  the  Phylloxera,  and  where  he  fouiul 
hit  own  recommendations  of  previous  years  so  fully 
^tfttod  out.  He  was  also  surprised  at  the  very  cx- 
MialT«  and  successful  experiments  with  American 
Hnoi  carried  on  at  Pagesel,  near  Nimes.  At  a  meet- 
ing of  the  8ocii}t(}  <r agriculture  d'Uerault,  held  on 
June  30,  he  read  a  paper  entitled  *'QucIqucs  mots 
for  !•■  Insecticides  aux  fitat^Unis,  ei  proposition 
d*tHi  nociveiu  remi>de,"  which  appears  In  full,  with 
an  aeeouni  of  the  discDSsion,  etc.,  in  Le  Meamujt^ 
^$rit9U  for  July  10.  1H»1  Tbe  'new'  remedy  is 
emalsion,  which  has  boen  successfully  used. 


especially  against  Coccidae,  in  the  United  States.  Us 
application  against  tlic  Phylloxera  is  recommended 
in  much  the  same  niatmer  ns  is  u<ted  with  regard  to 
sulphn-carbonale  of  potassium.  Tbe  pro|>ortluns  rec- 
ommended are  three  hundred  or  four  hundred  grama 
of  the  emulsion  in  forty  litres  of  water. 

—  A  new  feature  in  tlie  German  market  is  Cavicasl an 
petroleum.  The  liret  sixteen  wagon-loads  of  petro- 
leum by  the  Maricnburg-Mlawbr.ier  railway  recently 
crossed  the  German  frontier,  and  sixty  more  arc  to 
follow.  Tbe  Gennnn-RuBsian  naphtlia-lmport  com- 
pany has  acquired  laud  on  the  frontier  at  lllowo,  and 
here  three  reser^'oirs  holding  seventy-five  wagon-loads 
each  are  sot  up;  from  these  reservoirs  the  petroleum 
is  to  bo  pumped  l>y  steam-power  into  the  German 
wagons. 

—  The  mineral  wealth  of  the  Weser  hills  is  becom- 
ing more  clearly  recognized  in  Germany.  Ironstone 
beds  have  recently  iwen  found  in  several  places,  which 
seem  to  be  connected  and  to  form  tine  long  vein. 

—  Efforts  to  cultivate  the  tea-plant  are  now  being 
made  in  several  parts  of  Euroi>e.  In  France,  on  the 
lower  Loire,  the  plants  have  been  extensively  «)et;  but 
it  Is  still  a  question  wlicther  the  leaves  will  retain 
their  charactertsLic  aroma  on  a  foreign  soil.  In  Sicily 
the  plants  set  three  years  ago  at  Messina  are  strong 
and  healthy,  and  have  flourished  in  leaf  and  seed. 
Russia  has  also  made  the  attempt,  the  Tirst  planting 
being  at  ten  versts  from  Aleschbri  on  the  I)uie|>er, 
and  proving  Kalisfactory;  and  plants  have  also  been 
sent  from  Ode^itsa  to  Suchum.  In  Germany  the  Sile- 
sian  committee  of  agriculture  have  received  seed  and 
directions  from  Prufe*8or  Giippert  of  Breslau,  with  a 
recommendation  to  attempt  their  culiivaliun. 

—  The  second  part  of  the  ZHUchrift  fur  lofssen- 
Kftcf.ftliche  mlkroskvpie,  etc.,  confirms  our  favorable 
opinion  formed  by  the  examination  of  the  first  num- 
ber of  the  new  journal,  and  we  think  the  publication 
will  soon  become  indispensable  to  active  workers  with 
the  microscope.  Microscopy  is  no  longer  the  slniple 
undertaking  of  a  few  years  ago,  but  an  art,  manifold 
and  elabt>ratc  in  both  its  principles  and  lis  meihods. 
Indeed,  no  one  can  be  in  the  fmnt  rank  of  discovery 
in  those  fields  where  the  microsrope  is  the  essential 
instrument  of  Inve^ligiitiou,  unless  acquainted  with 
the  most  rexrent  advances  of  microscopical  technlquo. 
The  new  ZeitsL-hrifl  will  he  valuable,  because  it  is  to 
be  the  central  repcrtorlum  for  gathering  and  render- 
ing accessible  the  iniproremeuts  of  the  micro6Copist*s 
art.  >Vc  praise  the  periodical  in  question,  because 
it  does  well  what  it  undertakes  to  do. 

We  have  to  notice  also  another  new  journal,  the 
RecucU  zooh'jiquf  nuistte,  coiuprtsing,  according  to 
title-pagn,  'M'embryologie.  Tanatomie  et  I'histologle 
conipart^es,  la  pliysiologie,  I'^thoologie,  la  classification 
des  anlmaux  vivant  ou  fossiles."  It  is  edited  by  Dr. 
Hermann  Fol,  with  tbe  collaboration  of  a  number  of 
his  compatriots.  It  appears  in  parts  of  from  a  hun- 
dre<l  10  a  hundred  and  fifty  pages  each,  at  irregular 
intervals.  Four  will  form  a  volume  of  five  or  six 
hundred  page",  with  from  twenty  to  twenty-five  plates, 
in    octavo.     It  i«   cxpecteU   that   Ute   volumes   will 
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be  annual.  The  journal  li^  publl&hcU  by  H.  Georg 
Mt  (ionova.  The  priw  of  the  tirst  volume  has  h«'#*n 
fixed  at  twenty-tive  francs,  bui  will  be  raised  lo  forly 
francs  as  soon  as  completed,  Tlirce  parts  of  tlie  first 
volume  have  already  appeared,  and  show  by  the  char- 
acter of  their  cnntents  that  the  Urcuell  ranks  fmni 
the  start  with  the  best,  of  the  zoological  journals. 
Part  third  contains  papers  by  Schiff  on  lyuiphallc 
hearts,  Kol  on  a  bumati  ombrj-o  of  o.d  milltmctreii, 
Keller  on  Mednsut\Sabntirron  the  cells  of  the  follicle 
nf  CuniL-ateR,  Flesch  on  a  parasite  of  Um  liunte.  and 
Bedot  on  the  c»*ritral  org:an  of  Vellela,  The  platev 
and  the  typography  are  both  excellent. 

—  Dr.  C.  C.  Parry  in  now  in  Kngland.  exaniinin<; 
the  methods  used  fn  the  care  of  European  herbaria, 
and  studying  his  favorite  genera  of  plants  as  repre- 
sented in  the  botjinical  slnreliouse  at  Kew. 

—  The  hilhp.rto  rare  shell*.  Helix  facia  and  Binneia 
nutabills,  have  recpnily  been  found  abundant  on  the 
volcanic  island  of  Oiiaihiloupi\  off  the  Lower  Call- 
fomian  coast,  by  G.  W.  Dunn.  The  curious  Binneia, 
with  a  body  iiiucli  larger  than  it.«  sbell,  envelnp!! 
itself  In  aestlvating  in  a  iMse  of  materiitl  similar  tu 
iho  hibcmaL'uU  of  other  land  shells.  The  fiiuna 
and  flora  of  ihi*  Uolated  island  are  largely  southern 
Califomlan,  rather  th.xii  Mexican.  Its  beautiful  c>- 
press  has  been  found  near  »San  Plego,  Its  pine  Is 
Califoniian,  while  its  palm  is  of  a  peculiar  Lower 
Califomlan  genus  that  extends  to  near  the  UniLcd- 
Statea  boundary. 

—  The  piece  of  the  Calais-Dover  cable  shown  by 
Mr.  C^ranipton  at  the  meeting  of  section  D  of  the 
Ameriean  as<ux-iation  (see  p.  S24)  was  part  of  tlm 
cable  laid  thirty  years  ago,  but  was  cut  from  the  cable 
in  1 859. 

—  Botanical  roltectors  are  active  this  s«'asoii  in 
developing  the  tlorit  of  unexplored  portions  of  the 
south-west;  paying  especial  attention  to  the  ricJi 
fields  of  Arizona,  New  Mexico,  and  Sonora  in  old 
Mexico.  The  dry,  deaert  fields  of  188:)  have  been 
bJosBotniiig  like  the  rose,  and  offering  Iheui  unex- 
celled facilities. 

—  Haron  Xordenskiold  has  prepared  for  pul>lKta- 
tion  a  volume  containing  all  the  re-AultJt  of  his  .irctic 
work  up  to  the  present  time;  and  an  English  traiula- 
lion  of  it  will  probably  l»e  published  hi  the  course  of 
the  present  year.  The  rumor  lias  been  revived  in 
the  Eugllsh  papers,  that  bis  ne^t  important  enter- 
prise will  be  au  expedition  to  the  south  pole;  and  ft 
is  certain  thai  the  question  of  the  feasibility  of  such 
au  exploit  has  been  brought  under  his  notice.  Dr. 
Oscar  Dickson  bas,  however,  Informed  his  sciunlific 
friends  In  London,  that  he  will  have  nothing  to  do 
with  nn  antarctic  expedition;  but  they  are  of  opin- 
ion thai  he  may  reconsider  his  determlnatiun. 

—  A  work  on  Lapland  and  the  Lapps,  similar  in 
character  to  Mr.  du  Cbaillu's  *  Laud  nf  ihe  midnight 
sun.'  has  been  prepared  by  Dr.  Trouibolt,  a  Swedish 
navaut,  who  some  time  ago  visited  that  region  It* 
watch  the  aurora  borealis.  Dr.  Tromboll  lived  lu  the 
rli}sc«t  intimacy  with  ibc  Lapps;  and  the  results  of 
his  observations,  scientific  and  social,  are  abont  to  be 


given  both  to  the  Swedish  and  to  ihe  Rngllih  public 
a  translation  of  the  work  having  been  prepared  b] 
a  Swedish  t^entlcman  resident    in    England,  who 
familiar  with  English. 

—  Tlie  Fieueh  northern  railway  company  has 
itun  experiments  on  ■notiv«'-iK)wer  goneratdl  by  eltx^j 
iricity,  at   the   f"h»pelle  slulion.     The  cotnpinv  h 
established  an  electric  Uft  with  two  Sit-m'  r 
magnetic  ninchines;  oneforelevutiug  the  nn- 

the  other  fur  moving  the  machinery  aloii£E«lde  Ui 
railway. 

—  Mr.  G.   F.  riarriiigtou,  J.  P.,  of  Ryde.   Isle 
Wiglit,  has  trieil  a  method  of  sewer-vemlUiion, 
moans  of  sh;ifls  placed  at  intiTvaN  of  about  five  hni 
dr»»i|  feet,  which  are  connected  with  lh«  sewer*,  xjm 
carried  up  the  sides  of  the  adjoining  houses.     Whil 
one  shaft  conducts  air  into  the  sewer,  the  ottier 
ries  it  away.    The  In-dmugUl  shaft  is  surmountetl 
,1  cowl,    wbich  Is    B<i   designed    as  to   have   it« 
constantly  presented  lo  the  wind,  and  thmugh  this 
stream  of  air  is  said  to  he  always  passing  Into 
srwer;  th**  return->liaft  Iteing  open  ata  gooil  beigibt 

—  Unfavorable  n'|K>ris  have  l>ecn  reoeiveil  of 
expedition  of  the  Italian  traveller  Htanchl.     He 
tended  to  work  u  direiT.  way  from  Abyssinin  Iq 
Ke<l  Sea;  buion  re^chinK  MehalMat  the  end  of  Mardil 
he  wns  deserted  by  his  escort,  and  obliged  to  retonL^ 
.\fter  re-organlzing  his  caravan  he  reached  Danildl-, 
land  on  April  30,  and  has  since  lieim  reported  si 
slopped  between  Lale  and  Zula  by  want  «;tf  wjiler;  but 
the  Ilalian  government  has  received  contnidictioiu of 
this  report  from  Aden  and  A»ab. 

—  Dr.  Kicbardsou'S  experiments  for  lh»*  painle» 
extinction  n|  animal  life  have  been  brought  tnanw- 
cewful  termination.  The  electric  shock  did  not  prw* 
siifliciently  safe,  so  Dr.  Richanlson  sought  for  u 
anaesthetic  agent  which  would  make  death  rapid  tf 
well  as  painless.  Ue  successively  experimented  vitb 
nitrous  and  carbcinic  oxides,  ether,  chloroform,  coi)- 
gas  combined  with  chloroform,  all  of  which  tni're  or 
leas  fuintled  Iheir  end.  The  results  have  been  t«^ 
satisfactory,  as  carried  out  at  Ihe  London  Ijome  (or 
lost  dogs,  where  a.chamber  was  charged  with  carbonic 
oxide,  the  gas  having  been  previously  pasi^d  nve/s 
porous  surface,  from  which  it  look  up  vapor  cnn- 
taining  chloroform.  Into  this  chamber  wa«  luUo- 
duceil  a  cage  containing  the  dogs,  which  in  t  nn 
short  time  passed  from  life  to  death  In  a  profoairf 
sleep,  without  evincing  the  slightest  tiain  or  me- 
^eiousness.  Dr.  Klchardson  has  also  admittistfrtd 
the  same  narcotixing  agent  tn  sheej},  so  as  tn  aJlo«a' 
tbeir  being  killed  in  a  perfectly  pAinle*»  manner;  ind 
be  hoi>e9  llmt  before  long  there  will  not  !i«  an  iW- 
toir  In  England  without  facilities  for  employintt  tttr 
system. 

—  Tlie  Society  of  the  re<I  crow  bat  inslituted  *«» 
exi>erimeuts  with  the  electric  light  as  an  aid  in  tb' 
search  for  wounded  on  the  field.  An  rxhlbllioui^ 
the  experiment  was  nuule  during  I  he  recent  moeilii^ 
of  the  society  at  fieneva,  but  p^>v*'d  a  disuppoini- 
ment  lo  the  spectators  on  account  of  the  f(dl  ni«'o*^ 
which  was  shining  at  the  time. 


FRIDAY.  OCTOBER  17.  18&4. 


COMMENT  AND  CRITICISM, 

Wk  publisli  this  week  a  chart  of  the  ciicum- 
poUr  rogiooB.  fihowiiig  tlie  thirteen  northeru 
AtAtioiia  »electcd  by  the  interuational  commis- 
«ion  fur  simultaneous  obsenation  m  magnetic 
meteorological  phenomena,  togetlier  Willi 

brief  sUtement  of  the  work  done  at  each. 
That  fifteen  arctic  cx'txiditions,  coraprifting  not 
leas  than  two  hundre<l  men  in  all,  should  be 
•enl  out  and  return  without  loss  of  life  attrlbu- 
Ublr  to  the  jx-culiar  climate  or  conditions  of 
Ihc  arctic  regions,  except  in  the  one  ease  where 
focoor  hod  not  been  pronded  as  directed  and 
e^  'liters  a  suggestive  lesson  to  those 

»[  trit    examining  the  subject,   are  in- 

%eigtiitig  iLgaiii8t  the  dangers  of  arctic  rcscarcli. 


A»  the  outcome  of  sexual  selection,  blue 
QjM  are  to  disappear,  at  least  from  Europe. 
So  prtidicts  Mr.  Alphonse  do  Caudolle.  in  bis 
pNjHtr  on  heriMlitv  in  the  color  of  tlie  eyes 
io  the  human  8|»ecics,  recently  published  in  the 
^lrcAive«  dm  .fcience*.  In  investigating  the 
tolijuct  of  hpre<lity,  it  occurred  to  De  Candolle 
that  the  color  of  the  iris  offcre<i  the  host  out- 
vund  ami  visible  sign.  It  is  conspicuous ;  it 
aniioC  be  maske<1  by  artiOce :  af\er  early  child- 
hood it  docs  not  vary  with  itge,  as  tlocs  tlie 
color  of  the  hair ;  and  the  character  is.  ou  the 
nholc,  distinct.  For,  according  to  him,  there 
ai^  unly  two  sorts, — black,  or  rather  brown 
vre*,  aiwl  blue ;  gray  eyes  Iwing  r*?ckoncd  as 
owrv  v«rietie8  of  the  blue.  From  the  work- 
ii._  '  \\w  slatisliis,  in  part    from   series 

<*j  I'.ions  made   lor  the  purpose,  it  ap- 

pean,  tlut,  when  botli  parents  have  e^es  of 
the  «u»e  color,  **>*.4  %  of  the  children  follow 
?hfir  |ttreut8  in  this  feature;  and,  of  the 
;  of  i*hlldren  liorn  with  eyes  of  other  than 
-1  ■;*.il  ihAoy,  a  part  must  bo  attriliuted 
1.  that  is.  to  inlci'niiltent  heredity. 


But  the  ctu'ious  fact  eoxnes  out,  that  more 
females  than  males  have  black  or  brown  eyes, 
in  the  proiwrtion,  say.  of  19  to  45  or  of  1 1  to  39, 
Next  it  appears,  that,  with  different-colored 
eyes  in  the  two  parents,  53.9  %  of  the  prc^eny 
followed  the  fathei-s  in  being  dark-eyed,  and 
55.9%  followed  their  mothers  in  being  dark- 
eyed.  An  increase  of  o  %  of  dark-eyetl  in 
each  generation  of  discolurous  unions  must 
tell  heavily  in  the  course  of  time.  It  wonhl 
seem,  that,  unless  specially  bred  by  concolor- 
ous  marriages,  blue-eyed  belles  will  be  scarce 
in  the  miUenniuui. 

Aruoros  of  the  Bernhni*d  Maimon  collec- 
tion of  oriental  antiquities,  and  of  the  Wolfe 
exi>ediliou  to  (.'hahbien,  it  is  instructive  to 
note  the  giowth  of  interest  in  Semitic  stud}*  in 
America.  The  Semitic  summer  schools,  under 
the  inspiration  of  Dr.  Harper  and  his  co-labor- 
ers, attract  from  a  hundred  to  a  hundred  and 
fifty  students  each  year,  chiefly,  of  course,  for 
the  study  of  Hebrew.  The  fact  that  Hebrew 
has  been  studied  almost  exclusively  by  cnndi- 
datea  for  the  ministry  has  caused  the  language 
to  be  regarded  as  liaving  only  theological  sig- 
nificance, and  has  obscured  its  scientific  value. 
In  some  American  institutions  a  change  has 
taken  place.  At  Harvard  and  at  Johns  Hoi>- 
kins  universities  the  chief  interest  in  Semitic 
studies  is  intended  to  l>e  a  scientific  interest. 
-U  is  still  true  that  most  students  who  elect 
Hebrew  expect  to  become  ministers,  but  thia 
is  not  the  case  with  the  kindred  languages. 


Tiiii  remarks  made  in  the  Klectrical  confer- 
ence at  Philadelphia  by  Mr.  Preece,  the  8U|>er- 
intendcnl  of  the  British  postal  telegraph  and 
telephone  system,  \x\)oxi  storage-batteries,  were 
especially  interesting,  both  from  his  account 
of  his  successful  use  of  the  original  Plant*- 
form  in  lighting  his  own  residence,  ami  from 
the  refreshing  frankness  of  his  tnti-oductory 
remarks,  in  which  he  state<l   that   there    had 
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of  spiiitualism  ia  protected  by  the  utter  mystcr}* 
which  screens  certain  mental  and  nervous  con- 
ditions Irotn  the  light  of  explanation.  As  of 
others,  so  the  basis  also  of  this  superstition  is, 
in  one  word,  ignorance. 

To  those  gifled  with  n  clearer  intelligence 
and  jiurer  moral  sense,  there  is  a  moral  duty  in 
one  a*i)eot  of  the  projxjsed  studies.  A  hope 
ihnt  psychical  research  may  ni)erate  us  from  u 
banel\il  superstition  is  a  stimulus  to  inniigurate 
the  work  of  the  American  society  ;  yet  a  scien- 
tific man  r4innot  calculate  all  the  afLer-elfccts 
of  his  labor,  hul  must  toil  for  the  truth  with 
blind  devotion.  It  will  l>c  the  endeavor  of 
the  new  society  to  asoerlain  the  truth  in  re- 
gard to  the  alleged  psychical  phenomena,  by 
means  of  experimeuta  of  unquestionable  ac- 
curacy, conducted  with  unprejudiced  indc- 
pendenc*e:  it  will  try  to  steer  safely  )»etween 
the  Scylla  of  scotlinE:  and  the  C'lmryhdi*  ol' 
charlatan  spirittiulism. 

The  names  of  the  present  lenders  oI"  llit.- 
moveiueut  in  America  nre  a  sufticicnt  guaranly 
that  the  investigntionB  will  be  thorough  and 
serious:  we  shall  await  their  outcome  with 
great  Interest*  and  we  hope,  meanwliilc,  that  the 
society  will  receive  liberal  public  supixjrt  and 
encouragement. 


THE  INTJJRNAT/OiXAL  POLAR  STA- 
TIONS. 

Now  that  the  result  of  the  ai*ctic  sojourn  of 
the  various  panics  is  dctcrmine<1.  so  far  as 
concerns  the  safety  of  tlieir  pfrsoiineU  and  the 
manner  in  which  they  were  able  to  carry  out 
ttie  programme  of  the  international  commisBiou, 
it  may  be  interesting  for  the  readers  of  Science 
to  briefly  review  the  whole  topic.  Including 
Finland,  ten  couutrics  participated  in  the  work  ; 
namely,  (iermany,  the  I'nited  Statcft.  Den- 
mark, Austria.  Sweden.  Norway,  Uussia,  the 
Netherlands^  Kussian  Finland,  and  France. 
Fifteen  primary  stations  were  contemplated, 
of  which  two  in  the  southern,  and  twelve  in 
the  northern,  hemisphere  were  successfully 
established,  all  of  which,  it  i»  believed,  cairied 
out  the  observations  prescribed  by  the  com- 
mission. The  several  stations  were  as  fol- 
lows :  — 

1.  Discovery  Harbor,  Lady  Franklin  Bay, 
established  by  the  Tniled  States.     The  party 


consistetl  of  Lieut.  A.  W,  Greely,  U.S.A. 
assisted  by  Lieuta.  Kislinjrbury  and  Lodcwnod ; 
astronomer  Edward  Israel ;  Octave  I'avv 
M.D.,  surgeon ;  two  Kskimo  hunters :  Hmr 
8ignal-(x>rp8  observers,  aud  foiuteen  \'^XXy 
officers  and  enlisted  men.  This  expeiiitioa 
let^  St.  John's,  Newfoundland.  July  7,  iw^i; 
arrived  nl  Disc-o.  July  17.  and  at  their  station* 
which  was  named  Fort  Conger,  Aug.  I '2.  Th 
t)Osition  of  the  station  is  approximately  latitoiie 
Hl°  20',  longitude  (U°  t*A'  west  4»f  (;reenwii.'fc 
The  Proteus,  after  landing  th»;  party  and  6l<^rt«, 
sailed  on  her  return  about  Aug.  ^6.  Klfurt* 
were  made  tx>  reach  this  sUntion  in  1X82  hra 
party  on  the  steamer  Ncptime,  and  in  IHKS 
l»y  one  on  the  Proteus,  but  loth  failo<1  in  ibc 
attempt ;  nor  was  a  suitjibly  large  ^ 
provisions  landed  for  the  8iipix)rt  of  : 
ing  party  when  opix>rtunity  offered. 
l.SS.T,  the  observations  having  been  r-i 
successfully,  the   party  in  good  nt- 

trealed  to  the  \'icinily  of  CajM*    -  niil- 

ing  an  insutlicient  supply  of  pnovisioui  hdiI 
no  rescuing  party.  The  melancholy  n.*sult 
need  uot  be  recapitulated.  Lieut,  (•^^c!r»od 
six  men,  one  of  whom  afterward  died.  **«* 
rescued  June  22,  1881.  by  the  relief  expwiiiioo 
under  (.'apt.  W.  S.  .Schley,  T.S.N.,  in  the*faip« 
Thetis  and  Bear.  The  remainder  perished 
of  want  and  exposure,  exceptone  manshnifor 
theft  and  mutiny,  and  one  Kskiuia  aceirK'ntallv 
drowned.  The  exact  state  of  the  rewnis  i»f 
this  expedition  has  not  been  made  pul>lic ;  Iwl 
it  is  believerl  that  the  international  pro^mme 
was  carried  out,  while  a  large  amount  uf  v;ilu- 
able  geographical  knowleilgc  was  attaiued. 

2.  Kingava  Fiord,  C'uniltcrlnnd  Inlet,  in  lil- 
itudc  IJO"  :t6',  longitude  67**  VX  west  of  tiitcn- 
wich,  established  by  the  (lermnn  govc'rumwiU 
This  expedition,  commanded  by  l>r.  W. 
Ciiesc,  sailed  (Vom  Hamburg,  June  1*7,  ltW3. 
and  arrived  at  its  destination,  Aug.  12:  ti)« 
vessel  returning  Sept.  «,  the  regular  work  of 
the  station  having  begun  the  previous  day.  aii»l 
ail  the  observations  in  gooil  running  i'ltler  Ity 
Sept.  lo.  The  ex|»ediiion  returned  lo  <^J- 
many  in  August.  I><8.'i.  hanng  mrrieil  out  (Jw 
international  prugrummc.  and  obtaicetl  vilo- 
abli*  ethnological  infunnatiun  in  reganl  to  tiw 
Kskimos.  without  mishap  or  serious  illues*  o^ 
any  of  the  i>arty. 

8.  Nain,  Labrador,  in  hilitud»i  ofi"  ;I"M'TI- 
gitude  t)2°  (V  west  of  fJrecnwich,  vy 
under  direction  of  Dr.  H.  Kof;h  by  thi- '  -■ 
government.  The  do<'tor  left  Hninbnrg.  J"')" 
7.  IH82,  arriving  in  l>abrador,  Aug.  10.  Tit* 
auxiliary  stations  were  eBtabliabed  by  \^ 
co-operation  of  the  Moravian  midsion&rifs*  Af^ 
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pro*^mnie  carried   out  at  the  Nam 
ry.     Tbi8  stntioa  is  too  far  south  Uy 

letl  on  our  chart. 

<!i'ot*ulAiuK    in    hititurk*    G4* 

Vi  le  51"  4'/  wtrsi  of  (Jreonwicb, 

lieii  liv   tiio  Danish  (government  under 

b  of  Adjunct  Paulsen  of  the   Aleteor- 

insUtiUe.  The  party,  consisting  of 
Ions,  left  Copenhflgen,  May  17,  \HH2, 

at  (iixlthaab,  Aug.  1.  It  carried  out 
:  Willi  success  according  to  the  pro- 
> 

It  Wae,  on  the  northern  arm  of  Great 
»ke,  in  latitude  DiJ''  3H\  loniptnde  1 15° 
i  of  Greenwich,  was  established  by  the 

tion  of  (*re:it  Kritain  and  Canada, 
be  auspices  of  the    London   meteoro- 

otlice.  Tbe  party  commanded  by 
iiwsou  left  Loufion.  May  11,  1882,  and 
at  it^  destination  in  August.  It  car- 
i  international  work  to  a  successful 
on,  and  rcturiied  U»  civilixalion  s^ifeiv 
sinber,  \sh'\, 
int  Barrow,   Alaska.     The   station  at 

S  fl  short  distance  from  the  Point,  in 

7l*»  IS',  and  longitude  156"  40'  west 
uwich,  was  efitabliBhed  by  the  Ignited 
nder  the  auspik-es  of  the  Army  signal- 
It  was  commanded  by  Lieut.  P.  H. 
S.A.,  and  left  San  Francisco,  July  IS, 
rriving  at  its  destination,  Sept.  8.  ()b- 
li»  began  Oct.  17,  but  tbe   full  series 

commence  until  Dec.  1.  They  were 
on  with  unimportant  interruptions  until 
,  MKri.  when  the  party  returned  safely 

Kranfisco,  having  carried  out  the 
Roe.  and  obtained  valuable  observations 
nfiturnl  histor}'  and  geography  of  the 

Maycn  Lsland.  at  Marie  Muss  Bay, 
ide  71*  0',  longitude  H^  'MV  west  of 
di.  This  exi>edition  was  sent  out  from 
ftt  the  exi>en3e  and  under  the  supervis- 
wint  Wik'/ek,  and  was  commanded  by 
f'ohlgcnuith  of  the  Austrian  navy.  It 
tnsij-,  June  20,  1MS2,  and  was  safely 
m  the  island  of  Jan  Mayen  by  July  l.'l. 
lions  were  begun  Aug.  1 ,  and  carried 
fidelity  and  8uci:ess.  They  were 
y  Aug.  '^,  HM.'t.  and  arrived  at  Vienna 
M.  having  enjoyed  perfect  health  dur- 
^0ence,  and  amuascd  rich  collections 
^Hblis,  and  of  the  fauna  and  flora, 

Thordsen,  Spitsbergen,  in  latitude 
ongitndo  15"  -W  east  of  Greenwich, 
ftrd  by  the  Swedish  expedition,  Mosscl 
g  closed  by  ice.     The  ex[>en8e8  of  this 


'  expedition,  under  the  auspices  of  the  Academy 
of  sciences,  were  defrayed  by  Mr.  O.  Smith,  a 
Swedish  merchunl.      It   compriaml    six    men, 

*  commanded  by  Mr.  Kckholm.  who  began 
observatious  Aug.  23,  1882,  and  returneti 
Aug.  28  the  following  ^'ear  to  Tromso.  having 
carried  out  the  pmgramme  without  loss  or  ac- 
cident. 

9.  Bossekop,  Norway,  in  latitude  69**  54', 
longitude  23°  0'  east  of  Greenwich.  This  sta- 
tion, directed  by  Mr.  Stccn  with  four  assistants, 
wttd  established  by  the  Norwegian  government 
under  the  supervision  of  the  Meteorological 
olHce.  Observations  were  carried  on  during 
t!ie  year  beginning  Aug.  \.  1882. 

10.  Sodankyitt,  Finland,  in  latitude  07°  24', 
and  longitude  26°  .'J6'  east  of  Greenwich.  This 
station  was  occupied  nnder  the  auspices  of  the 
Finnish  scientific  society,  at  the  expense  of 
the  government,  by  a  partj- of  four  obser\*cr8 
commande<.l  by  Jlr.  Biese.  Observations  were 
carried  on  from  the  middle  of  August,  1882. 
This  station,  like  the  preceding,  being  siluato<l 
on  the  Scandinavian  mainland,  the  position 
lacked  that  element  of  danger  inseparable  from 
the  navigation  of  icy  seas. 

11.  Kamiakidi  station,  MoUer  Bay,  Novaia 
Zcmlia.  This  station,  in  latitude  72°  30',  lon- 
gitude 53*  if  east  of  Greenwich,  was  ostab- 
lished  by  Kussia  under  the  auspices  of  the 
Imperial  geographical  society,  and  commanded 
by  Lieut.  Andreieff.  The  international  work 
was  carried  on,  as  well  as  geographical  re- 
searches. One  man  died  at  this  station,  owing 
to  an  amputatiou  of  a  limb  consequeut  upon 
an  accidental  fracture.  With  the  above  excep- 
tion, this  party  returned  safely  in  September, 
1883. 

12.  Sagastir  Island,  Lena  delta,  at  the  west 
mouth  of  the  Lena,  in  latitude  73''  (>',  and  longi- 
tude 124**  42'  east  of  Greenwich,  was  the  sec- 
ond Kuasian  station.  The  party  under  Lieut. 
Jiirgens  left-  St.  Petersbui*g  in  December,  1881, 
but  did  not  arrive  at  its  post  until  the  midsum- 
mer following.  The  international  programme 
work  was  begun  in  September,  1882;  and  at 
the  end  of  the  year,  all  having  gone  well,  the 
party  volunteere<l  for  a  second  year's  observa- 
tions, which  should  now  be  about  completed. 
News  from  the  party  may  be  expected  in  a 
few  months. 

13.  Dickson  Ilaven,  on  the  north  coast  of 
Siberia,  near  the  Yenisei  mouth,  was  to  have 
been  occupied  by  the  Dutch  cxpedttiou,  com- 
manded by  Professor  Snellen  of  the  Meteor- 
ological institut«,  which  sailed  on  the  Varna 
in  the  summer  of  1882.  The  expedition  was 
beset  near  Waigat  Strait,  and  was  unable  to 
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It  would  })*■  dilMcu'.t  :'•>:   :..•-  >   - -t";  ". ■■  '•/'-'■ 
Ibrlli  any  tbing  Iwltc-r  fittvi  :'..ivr.  '':.'<  ■:.  ■  v.  .-::?e- 
nient  to  lower  tbv   esiiiiiat:  li   ;■_  Tr_:  ^  :ijeir 
work  is  bi'ld  by  oommon-Sri.T.v  T-r-::  '.'.-.     I.rtu? 
make  a  littk*  cnlculaliou  &';.':'w;:::j  :,-;.w  v^r:.  CO- 
inciiK-nccs  of  ibc  kind  >oi:gh:  I'-r  :::.>■  r-iilly 
occur  in  our  country.     NuTneri<;-&^  ex;*  :!a**  in 
our  «bita  cannot,  of  course,  i-i-  :"t:*>,::ri :  •^..  n^e 
can  do  is  to  ni:»kc  rougb  e^tim;i:o>  wL!c";i  siiall 
uot  l»c  unreasonably  tar  iroui  ibo  | »:-!.'ba"- ■:».'  trutb. 
Any  pbysifiau.  wc  apprehend,  will  <-oii*i'ifr  it 
quite  witliin  the  bound-*  (»f  pr<.i^a!'r.:ty  tlia;  '>ne 
jH'r  cent  of  the  popnl:(tion  of  tin:-  ciDUiiTry  sre 
subject  to  remarkably  vivi«l  ilri-ain?.  ir.si^i'-iis. 
visions,  etc.     Tlii.s  will  uiako    half   a  :u:iiion 
such    iH'ople   in  the  I  uited  States.     Eacii  of 
these  persons  nniy  b^  sup|M>scd  to  havo  :lrty 
friends  or  relations,  of  whom  tuie  per  :iii!ium 
dies?.      If  tlu'V  are  5:ui'j4-ct  to  a  «iream  or  vi-^ion 
once  a  week,  there  is  one  cbam-e  out  nf  M-vt-n 
that  they  have  «)ne  on  the  ."iaine  day  th:it  the 
friend  dies.      Let  \\<  **u\ti)0.<e  that  it   take*  a 
combination  (^f  eight  separate  and  iiulepen>iem 
])ointH  of  re.senil)lanee.  V»elween  the  vi:?ion  :uul 
the  <'irctuust:inces  attending  the  death  of  the 
frieuil.  to  <'onstitute  a  remarkable  eoinri-i"  iic-o. 
anti  that  each  «)f  these  has  a  probability  of  one- 
half.     W'v  shall  have,  in  one  case  out  of  two 
hunibetl  and  fil\y-six.  a  remarkable  ctmibiua- 
tion   of  coincidences.      I*utling    tliese  n■^llUs 
to<;etlu*r,  we  may  infer,  that,  as  a  nialtor  of 
fact,  sonu'  ease  of  i-xtraordinary  coin<-ideiieo 
belwet'U  the  circumstances  of  death,  and  the 
dream  or  vision  by  a  friend  of  the  d\in::  per- 
son, does   occur   somewhere   in   tho   t-ountry 
nearly  every  day  in  the  year.     Thus,  wiiat  the 
Psychical   society  will  lind,  will  be  what  we 
know  must  exist  :is  the  result  of  chance  coirici- 
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■  nt  kind,  but  the  ifsult  must  be  cqimlly  in- 
i:sive :  all  that  can  be  ^liscoveretl  is  cases 

ch  ihc  causo  of  somo  iipparenllv  singular 
'lueua  happened  to  be  muiiscoveiablc. 
■  Ua  seemiiigl^v  entertained  by  the  i»sy- 
-  —  that  the  residuum,  after  they  have  elim- 
1  all  eases  in  which  the  naliual  causes 
;  be  found,  must  be  genuine  —  hasnologi- 
iiodatiou.     One  can  hardly  lie  ou  his  betl 

■  '  an  hour  after  midnight  without  hearing 
»ome  sound  the  cause  of  which  it  is  beyond  his 
poircrr  to  guess ;  and  we  do  not  see  any  e^sen- 
iimI  distinction  between  this  cose  and  that  of  a 
baaiited  house. 

Tlie  general  question  at  issue  is, whether  there 

■'   such  proce8s  aa  what  the  jisyehisLs  very 

;\    denominate    '  telej>atliy,'    which    may 

'»c  ucttniHi  hsfeelivff  at  n  distunce  without  the 

lotrrvcntion  of  any  physical  agent.     And  just 

htrt?  we  have  the  real  point  at  issue  between 

t!irm  nnd  those  people  '  of  the  earth,  earthy.' 

•ink  their  work  is  all  nonsense.     The  real 

"U*  are  two  in  number. — 

-t.  Can  the  mind  be  influenced  by  things 

ual  to  ilseir  in  any  other  way  than  by  Huch 

acting  physically  U|K)n  the  nervous  sya- 

Stfi'ond,  Can  the  mind,  by  any  act  of  the 

luxxiuce  any  effect  outside  of  itself,  except 

■*.:h  the  agemy  of  the  organs  of  motion  of 

■ily  it*clf  acting  according   to  physical 

Tin*  two  qnestions  may,  ixirhape,  be  cora- 
"  '  one  by  inf](nring  whether  it  is  posai- 
id  can  attVct  mind  otherwise  than  by 
cal  connection  between  the  nervous 
ith  which  the  two  minds  are  associ- 
1  hat  (here  is  a  natural  tendency  to  be- 
e  ill  tlie  possibility  of  the  so-called  telepathy 
is,  no  doubt,  well  known  to  all  who  have  con- 
Aiden^d  (he  snbjeet.  The  fieqiienlly  expressed 
view  tlmt  the  mesmerizer  influences  his  sulycct 
'•  mere  act  of  his  will,  nnd  especially  the 
M«s  with  which  this  view  is  recoived,  may 
d  as  an  example.  But  it  is  none  the 
lie  that  the  longer  wo  live,  the  more  evi- 
wc  see  that  there  is  no  sitch  action.      It 

■  that  thifl  evident'C  is  negative,  and  so 
^  lack  Something  of  being  coaclu- 
'!ie  more  closely  we  look  ii»io  the 

r(_>un<lation  we  can  see  for  any 

111  telepathy.     We  must  remem- 

>'  physical  connection  through  which 

-lifects  another  may  be  of  the  most 

*<•  kind:  may,  in  fact,  nearly  evade  all 

igtttion.     The  slightent  look,  an  nnappre- 

(ion  of  the  muscles  of  the  mouth  or 

ade  perceptible  through  the  light  wJiich 


is  redected  to  the  eye  of  the  second  [mt.soii, 
constitute  a  physical  connection.  Now,  since 
in  the  opcratious  of  mesmerism  the  subject  is 
alw.ays  williin  easy  sight  or  hearing  of  the  oper- 
ator, there  ib  always  room  for  the  action  of  a 
physicyil  cause  between  the  two  through  the 
intervention  of  light  or  sound.  T<;lepathy  be- 
tween the  two  could  be  proved  only  by  finding 
that  the  subject  was  affected  by  the  mesmerizer 
when  the  latter  was  not  within  sight  or  hearing 
or  knowledge  of  the  former. 

The  Society  for  i)sychical  research  has  pnb- 
lisbod  in  its  proceedings  very  detailed  accounts 
of  a  number  of  investigations  undertaken  by 
its  committees  and  members,  some  of  which 
are  very  striking.  The  reiwit  of  the  committee 
on  haunted  houses,  however,  can  hardly  be 
regarded  by  lookers-on  as  any  thing  better  than 
very  scientific  children's  ghost.-8tories.  The 
extraordinary  cases  of  events  or  accidents 
happening  to  one  person  being  reproduced  in 
the  imaginations  or  visions  of  others  at  a  <Ii3- 
tance,  are  nothing  more  than  recitals  of  what 
we  know,  from  the  theory  of  probabilities, 
must  be  very  frequent  occurrences.  A  fea- 
ture of  these  coincidences  which  ought  not 
to  have  escaped  the  notice  of  the  society  is, 
that  they  have  no  fenture  in  common  by  which 
they  can  be  tracc<l  to  the  action  of  a  general 
cause,  and  do  not  even  tend  to  show  that  there 
are  particular  i)crson3  who  possess  the  faculty 
of  being  influenced  by  telepathy.  A  very 
striking  case  is  that  which  most  of  our  rcadere 
may  have  seen,  in  which  a  lady  awoke  under 
the  impression  that  she  had  received  a  blow  in 
the  month  at  the  very  lime  when  her  husband, 
a  mile  or  two  away,  actually  did  receive  .^uch 
a  blow.  Now,  if  this  lady  had  reiiealedly  felt 
her  husband's  impressions  in  this  way,  or  if  it 
could  be  shown  that  a  blow  in  the  mouth  or 
on  any  other  part  of  the  person  often  makes 
itself  felt  by  telepathy,  the  case  would  be  better 
worth  inquiring  into :  but  there  is  no  common 
feature  of  this  kind  in  the  cases  as  rei>ortcd, 
and  they  thus  fail  to  supply  good  evidence  that 
they  are  any  thing  njore  than  mere  chance  coin- 
cidences. 

The  only  cise  that  looks  at  all  strong  in 
favor  of  telepathy  is  that  in  which  one  t>cr*on  m 
is  made  to  draw  figures  similar  to  those  thou**'*'  or 
of  by  anotlicr  in  his  neighborhood.     If  t^J/^f^ 
the  members  of  our  home  society  can  sy^,^-  ^^'e 
in  making  this  mechanism  work,  they  w//j     ^ 
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somethiug  of  great  interest  to  show  tlwf^,^/'*'' 
observer,     liut  we  apprehend  that  tliAy,      *^^ 
ulous  wilU  under  almost   any  pircu^e 
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require  stronger  evidence  thij/ 
has   any    prosi)cct   of  getti 
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bolieve  tbat  tbcre  is  no  physical  cause  in  action 
by  which  the  subject  has  an  inkling  of  the 
dniwinga  he  is  to  miike,  or  an  indiontion 
whether  lie  is  going  right  or  wrongs  This  in- 
creilulous  tendency  will  he  greutly  strengthened 
if  the  assistance  of  spiritualistic  [M^rformcrs  is 
called  in.  S.  Nkwcomb. 


RADIANT  MATTEli    IN 
LAMP, 


AN  EDISON 


Ls  the  Edison  exhibit  at  the  Electrical  exhi- 
bition was  shown  a  phenomenon  that  deserves 
careful  investigation  at  the  hands  of  physicists. 
Midway  between  the  two  wires  whicli  enrry  the 
current  to  the  carbon  Olanieut  of  an  onlinary 
incandescent  lamp,  a  third  wire  is  inserted, 
which  terminates  in  a  thin  strip  of  platinum 
extending  up  midway  between  the  branches  of 
the  loop  with  its  faces  turned  towards  them, 
and  ending  about  half  an  itich  Mow  the  crown 
of  the  loop.  When  the  lamp  was  in  action  at 
its  ordinary  state  of  incandescence,  if  a  circuit 
was  closed  through  a  galvanonuder  between 
the  insulated  terminal  of  the  platinum  strip 
and  either  terminal  of  tlie  carbon  filament,  it 
showed  a  current  (lowing  across  tlie  vacuum 
of  the  lamp,  between  the  platinum  and  the  car- 
bon, in  opposite  directions,  according  to  which 
I>ole  of  the  carbon  was  connected,  but  much 
stronger  —  forty  times  stronger  —  when  the 
platinum  was  connected  to  the  positive  pole  of 
the  incandescent  carbon  ;  this  through  a  gal- 
vanometer of  about  twenty  ohms  resistance. 
Moreover,  this  current  was  increased  when  the 
current  through  the  lamp  was  increased .  so  as 
to  lieat  it  much  beyond  its  normal  temperature. 
AlYer  tiie  lamp  has  been  in  use  for  sonic 
time,  the  stronger,  positive-platinum,  current 
b<'t«>mc8  weaker,  and  finally  changes  direction. 
liv  letting  the  lamp  re^t,  the  experiment  may 
be  repeated.  The  same  currents  were  obtained 
through  the  glass  when  either  temiinal  of  the 
carbon  was  joined  to  a  small  pi*ce  of  platinum 
stuck  anywhere  on  the  otttaide  of  the  lamp ; 
the  same  effects  were  also  obtained  when  the 
bulb  was  drawn  out  into  a  long  tube  and  the 
connection  made  at  its  end,  and  when  this 
'•e  was  packed  in  ice  to  cool  it  down;  but 
****'  the  tube  was  bent  round  into  a  loop,  no 
two  J  was  obtained,  probably  from  the  cut- 
one  c  j^c  rt-ctilincar  radiation  from  the  cur- 
jectm 

k"    1,*^*^  seem  as  if  here  were  a  field  for 
the  othe  Crookes's  cxperimenl-s  on  radiation. 
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TIIE  AMERICAN   ORNITHOLOGISTS' 
UNION, 

TiiK  second  congress  of  llic  Am«ric»n  or!iltbo|<»- 
gists*  union  was  held  in  tlie  American  mnfteum  of 
natural  history  in  New  York.  Sept.  ^JO  uu*!  (»«>  fal- 
lowing duys.  Dr.  PliiHp  Lutley  Sclaler.  Mr.  HowanI 
SaumliTS,  aiid  the  Itev.  K,  P.  Kiiubley,  uf  the  BriUdj 
ornithologials*  unlun,  wei-e  presout,  and  took  pAft  In  jj 
the  proceedings.  A  larj;^  number  of  new  mciabcn 
were  elected. 

The  report  of  the  committee  on  the  reviiton  of  lb** 
nomenclature  and  clasitiHcatlon  of  NoMh-AmericaD 
birds  was  presented  by  Dr.  EHioll  Coties.  The  work 
of  the  committee  had  liern  iltvided;  Messrs.  Kld^ay. 
Brewster,  and  Hensiiaw  being  charged  with  detemii»- 
Ing  the  status  of  species  And  sub-specif«,  while  Mr. 
Allen  and  Dr.  Cones  were  to  formulate  the  CJiaoat 
of  nomenclature  and  classification.  Dr.  Coutfs  rvad 
at  length  the  report  of  this  last  snb-commUlec.  the 
reading  occupying  about  an  hour  and  a  hjUf,  after 
whicli  Mr.  Itidgway  presented  the  report  of  the  oUirf 
sub-committee,  which  cmphalicaUy  and  unanimoosly 
indorsed  the  employment  of  trlnuniials  for  tlic  desig- 
nation of  sub-species. 

The  report  of  the  committee  on  bird -migration  wai 
presented  by  Dr.  C.  Hart  Merriam.  Thl4  eommilltt 
had  been  very  industrious,  and  had  Ihsen  gT**li5' 
helped  by  the  public  press;  sn  that,  by  the  dlstribulJon 
of  nearly  six  thousand  circular?,  the  cnmmittre  finally 
secured  nearly  seven  hundred  observers,  in  addition 
to  the  keepers  of  lights.  The  obsi.Tvers  are  dl*trtb- 
uted  as  follows  :  Missis»ippi  valley  district  f  Prof.  W. 
W.  Cooke,  superintendent),  170  ;  New-Kngland  dSfr 
trict  (John  II.  Sag«,  superintendent),  142;  AUantle 
district  (Dr.  A.  K.  Fisher,  supeHntendent),  Lfl; 
Middle-eastern  district  (Dr.  J.  M.  Wheaton,  super* 
Intendent),  1>D  ;  Quebec  and  the  maritime  prortocci 
(Montague Chamberlain,  superintendent),.^:  districC 
of  Ontario  (Thomas  Mcllwraith,  superln:  -  !  • ' 
38;  Pacific  district  (L.  Belding,  superlnleno 
Rocky  Mountain  district  (Dr.  Etl^j^^r  A.  Mt^^aru- 
superintendent),  14;  Manitoba  (Prof.  W.  W,  rookt. 
superintendent),  10;  British  Cohinil>l;t  m  '■•■  !-'»n- 
nia,  superintendent),  5;  North-west  t  Kr- 

nest  K.  T.  Setoii^  superintendent),  6  ;  \,  ..  iv,.M..i»ii«l 
(James  P.  Uowley,  suptfrlntendcnt),  rrturns  not  yrt 
received.  Migration-etatiuns  now  exist  in  every  «tatc 
and  territory  In  the  union,  excepting  l>elaware  a^*l 
Xevada. 

The  committee  was  fortunate  in  obtaining  th*' to- 
operatiou  of  the  Department  of  marint*  and  iUh«rte9ol 
Canada,  and  of  the  Lighthouse  board  of  the  Unh»>l 
States.  By  this  means  it  secured  tlic  free  dlstriba- 
lion  of  upwanls  of  tvrclve  hundred  sot<i  of  ftchednln 
and  circulars  to  the  keepers  of  lighthouaes,  llglii' 
ahlpB,  and  heocons,  In  the  United  8tatea  aud  Btltiitt 
North  America. 

The  returns  thus  far  received  fi*t)m  otiservftra  wo* 
exceedingly  voluminous  and  of  great  ii'il*:  iL«]f 
were  so  extensive.  indpi.'d,  that  it  waj  i  -tj- 

ble  for  the  committee  to  elaborate  titer'  coO- 

siderable  pecuniary  aid. 
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In  orOcr  U>  show  ibe  nnton  the  character  and  ex- 
tent of  tliv  lalxirs  of  the  coinmfttev.  the  chairman  liatl 
requvMi'd  the  fupertntcndenta  of  all  di'itrk'tR  east  of 
the  Rocky  Moantafns  to  prepare  reports  upon  five 
oomiuon,  well-known,  and  widely  distrlUuted  liirds. — 
the  mbln,  catbird,  Baltimore  urlole.  parpic  nturlin, 
and  niiihthawk;  and  these  reports  were  ptTsenti^d  for 
«  It. 

nan  called  attention  to  the  action  of  the 
liii.  r:i:it; Mimi  ornlthologista*  congress  held  in  Vienna 
Uat  April,  stntinj;  that  he  had  been  instruoted  (in 
eomtunn  with  tlie  delegates  from  other  countries)  to 
rcpretent  the  cause  of  the  cnmniittt»e  to  the  national 
gur^rutnt'nt,  t>*;y;ing  It  "  to  furtht^r  to  the  utmost  tlie 
oricantzing  of  mi^r.-itiun'Slntions/*  and  "  to  appro- 
(nrUte  a  auftlclt:nt  sum  for  the  support  of  these  sta- 
tion* and  for  the  publicatioii  of  atuiual  reports  of  the 
oh-.     -  q  inmlv."     The  cuuiicil  was  instnicted  to 

vi-"-  ihe  U.  S.  congress,  and  tlie  ptirliament 

(j:  II  Irchalf  of  the  worli  of  the  committee  on 

t  n. 

.  '  .,,.,(1.  of  the  committee  on  the  Gllgibiliiy  or 
tnelticlbillty  of  the  European  house-sparrow  in  Anior- 
km  wa«  presented  by  Dr.  J.  B.  Holder.  Dr.  Holder 
said  that  a  circular  of  Inquiry  had  t>een  printed,  :iud 

■*' '  \  ihousiind  copies  circulAted  in  Panada  and  Iht* 

Statirs.     Pitrticulnr  pains  liml  lieen  tJiken  to 
...  ...  .^Idrnee  from  those  who  advocated  the  cause 

nf  the  sptarrow.  A  large  number  of  returns  had  liecn 
rf<*-  ...I,  II. . I  tin.  evidence  for  and  against  the  uatu- 
r%  ■  had  boen  carefully  sifted  and  summa- 

ruc.  i  ;.■:  result  overwhelmingly  demonstrated  that 
the  ttun  of  llJ  injurious  t|ualities  far  exceeds  and 
eaacela  the  sum  of  Ita  beneficial  qualities:  in  other 
wotUi,  It  wa«  the  vertllct  of  the  committee  that  the 
Klirtip«au  liousc-sparrow  is  not  an  eligible  bird  in 
Korth  America.  Tlio  union  ausCalned  the  deelslon 
_o(  tT'»-  ■•L»iiiinitiee. 

^  of  the  committee  on  faiinal  ureas  was 
V  Mr.  J.  A.  Allen.  Mr.  Allen  said,  that, 
for  the  purposes  of  the  couimittec,  North  America 
had  lievn  divided  into  several  district*,  each  of 
vhieh  b*d  Iteen  placed  in  charge  of  a  memljer  of  the 
OommlUeei  as  follows :  arctic  and  British  America 
and  the  mNihem  tier  of  states  bordering  the  Great 
Lakrt,  frr.m  Vew  York  to  Minnesota  inclusive,  were 
b»  d    by    Dr.    C    Ilart    Merriam  ;   Canada 

*•'■  -  St.  Lawrence,  and  New  England,  by 

Mr.  Anhiir  P.  rha«lb(>urne  ;  tiie  eastern  and  middle 
fCairt  from  New  Jersey  to  Florida,  and  west  to  the 
MkMUAlppI  niver,  l.y  Dr.  A.  K.  F'isher ;  the  Uocky 
Uo^intJun  rvy^iou.  by  Dr.  F.dgnr  A.  Mearns ;  and  the 
Pacific  rrgfou.  by  Mr.  L.  Bclding.  It  was  tlie  plan  of 
1h^  ororfi'tl***!  to  rolliile  and  tabulate  the  required 
<•'  '    d   Sources,   to  avail  Itself  In 

IK  "rial  contained  in  the  returns 

i*i  /ration,  to  illustrate  the 

b  1  maps  showing  the  sum- 

o*  if  LAch  spt^eies,  and  to  gen- 

•t:-  ind  place  the  aumc  before  the 

ttr  red  charts,  showing,  with 

as  ,  the  exact  limits  of  the 

iKTcTai  Xi^iiiiii  ixjfAf-  in  NuMii  America. 


Dr.  P.  L.  Sclater  said  he  was  glad  to  know  Ihat 
North  America,  which  he  knew  as  a  nearclic  region, 
was  being  worked  In  so  thorough  a  manner  by  so 
competent  a  committee,  and  that  the  results  obtained 
could  not  fail  to  be  of  great  interest  and  value. 

The  matter  of  the  wholesale  slaughter  of  our  native 
birds  for  millinery  and  other  puq>oses  was  brought 
forcibly  before  the  nniitn  by  Mr.  Brewster,  and  a 
commiltce  was  appointed  for  the  protection  of  North- 
American  birds  and  their  eggs  against  wanton  and 
indiscriminate  destruction. 

Dr.  Leonhard  Stejiieger  exbibltetl  a  stulfcd  speci- 
men of  a  willow  grouse  from  Newfoundland,  which 
he  regarded  as  a  new  geographical  race,  dllTering 
from  the  continental  form  chiefly  in  the  ptissession 
of  more  or  less  black  u|K»n  its  primaries.  >Ir.  Brew- 
ster said  that  he  had  recently  examined  nearly  one 
hundred  and  tifty  specimens  of  ptarmigan  from  New- 
foundland, and  had  observed  the  peculiarities  pointed 
out,  but  did  not  consider  them  constant.  lie  was  in- 
clined to  rcgai^  the  characters  mentioned  as  seasonal, 
and  possibly  to  some  extent  individual.  Dr.  Stejne- 
ger  replied  that  this  coloration  of  the  wing-feathers 
could  not  possibly  be  seasonal,  as  they  (the  prima- 
ries) were  moulted  but  once  a  year.  Dr.  Merriam 
stated,  that,  during  a  recent  visit  to  Xowfonndland,  he 
had  examined  a  ver)*  large  number  of  willow  grouse 
In  the  llesh,  and  was  still  engaged  in  investigating 
the  change  of  color  in  this  species.  His  studied  led 
him  to  disagree  with  Dr.  Stejueger's  la^t  statement. 
Dr.  Merriam  was  convinced  that  the  change  in  eolor 
in  individual  feathers  did  take  place  both  independ- 
ent of  and  coincident  with  the  moult.  Mr.  D.  G. 
Klliot  agreed  with  Dr.  Merriam  In  considering  the 
change  of  color  of  individual  feathers  un  established 
faet.  An  animated  discussion  followed,  and  was  par- 
ticipated 111  by  many  members. 

In  response  to  a  call  from  the  president,  Dr.  P.  L. 
Sclater  said  he  hoped  the  members  of  the  union 
would  excuse  him  if  he  offended  the  feelings  of  any 
one  by  the  remarks  he  was  about  to  make.  It  had 
grieved  him  much  to  find  in  this  country  three  large 
and  valuable  collections  of  birds  which  were  not  un- 
der the  care  of  paid^  working  ornithologists.  One  of 
these  is  in  Boston,  one  in  New  York,  and  the  third 
In  Philaiielphia.  Each  contairi'i  what  all  omltholo- 
gisis  adinll  to  be  most  valuable  typical  specimens. 
A  grave  responsibility  rests  upon  tlie  iws^essors  of 
types  of  species,  and  the  loss  or  injury  of  such  speci- 
mens is  a  great  and  irreparable  loss  to  science.  The 
coliflction  of  the  Boston  society  of  natural  history 
(known  as  tlie  LaFrenaye  collection)  has  been  much 
damaged  by  neglect;  and  the  entire  collection  ought 
now  to  be  catalogued,  and  so  arranged  as  to  render 
any  particular  specimen  rea^Iily  accessible.  lu  the 
American  museum  of  natural  hi;4tory  in  New  York 
arc  the  types  of  the  cclcbriilcd  Maximilian  collec- 
tion, ami  many  other  s|>eeimens  of  exceeding  great 
value.  A  lai^  number  of  these  have  never  been 
properly  Identified,  and  sotne  of  them  are  missing 
and  have  doubtless  been  destroyed  by  insect  pestJ. 
The  value  of  others  has  been  lost  through  neglect, 
by  the  displacement  of  labels,  and  by  (he  omission  of 
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proper  measures  for  their  preservation.  The  same 
remarks  would,  in  a  general  way,  apply  to  the  coUec- 
tionB  of  the  Philadelphia  academy  of  natural  science. 
It  is  sad  to  find  no  paid  ornithologists  in  charge  of 
these  exceedingly  valuable  collections,  and  he  begged 
to  suggest  that  the  union  could  undertake  no  worthi- 
er task  than  to  impress  upon  the  proper  authorities 
the  urgent  necessity  of  immediate  action  in  this 
matter. 

The  officers  of  the  union  were  re-elected  as  follows; 
president,  J.  A.  Allen,  Cambridge  ;  vice-presidents, 
Dr.  Elliott  Coues  and  Robert  Ridgway,  Washii»gton  ; 
secretary  and  treasurer,  Dr.  C.  Hart  Merriam,  Locust 
Grove,  New  York. 


THE   MERIDIAN  CONFERENCE, 

The  International  conference  for  fixing  upon  a 
meridian  to  be  employed  as  a  common  zero  of  longi- 
tude met  at  Washington,  Oct.  1,  in  the  diplomatic 
hall  of  the  State  department.  Forty  delegates  were 
present  from  twenty-five  nations.  Of  these,  sixteen 
were  represented,  wholly  or  in  part,  by  members 
of  the  <liplomatic  or  consular  service ;  and,  as  the 
State  department  took  charge  of  the  affair,  the  pro- 
ceeding.-! have  been  surrounded  with  much  of  the 
secrecy  of  that  office.  As  a  consequence,  the  ques- 
tions involved  have  been  very  little  discussed  from 
the  stand-point  of  scientific  or  commercial  conven- 
ience, but  the  time  has  been  mostly  taken  up  with 
political  diplomacy  and  sentiment. 

The  representatives  of  this  country  were  Rear- 
Admiral  C  R.  P.  Rodgers,  Messrs.  L.  M.  Rutherford 
and  \V.  F.  Allen,  Commander  AV.  T.  Sampson,  and 
Professor  Cleveland  Abbe  ;  and,  at  the  first  meeting 
of  the  conference,  Admiral  Rodgers  was  elected  pres- 
ident. In  his  opening  address  he  referred  to  the  wide 
extent  of  this  country  in  longitude,  but  said  there 
was  no  desire  to  urge  the  choice  of  a  prime  meridian 
within  its  borders.  The  rest  of  the  session  was  oc- 
cupied in  discussing  proposed  methods  of  conducting 
the  conference,  etc. 

At  the  next  meeting,  on  Oct.  2,  Lieut.-Gen.  Stra- 
cbey  of  Great  Britain,  Mr.  Jansscn  (director  of  the 
observatory  at  Meudon,  France),  and  Dr.  Cruls  (di- 
rector of  the  Rio  Janeiro  observatory)  were  elected 
secretaries. 

Commander  Sampson  then  introduced  a  resolution 
to  invite  the  superintendents  of  the  American  ephem- 
eris  and  of  the  Coast  and  geodetic  surveys  (Professor 
Newcomb  and  Dr.  Hilgard),  Professor  A.  Hall,  Dr. 
Valentiner  (director  of  tlie  Karlsruhe  observatory), 
and  Sir  William  Thomson,  to  attend  the  meetings. 
A  Ion*?  discussion  arose  as  to  whether  these  persons 
were  to  take  part  in  the  proceedings,  the  French  del- 
egates opposing  any  such  proposition.  The  resolu- 
tion was  finally  passed  as  it  stood;  and  Commander 
Sampson  tlien  introduced  another,  that  the  gentle- 
men who  had  just  been  invited  to  attend  the  meet- 
ings  of  tlie  conference  be  permitted  to  take  part 
in  the  discussion  of  all   scientific  questions.      The 


French  delegates  again  strongly  objected  to  allow- 
ing any  private  individuals,  however  eminent,  who 
were  not  authorized  by  their  respective  governments, 
to  influence  the  decisions  of  the  conference.  After 
considerable  discussion,  the  motion  was  lost,  eight 
to  thirteen,  each  nation  having  one  vot«. 

Gen.  Strachey  then  introduced,  as  a  substitute, 
that  the  president  be  authorized,  with  the  concur- 
rence of  the  delegates,  to  request  an  expression  of 
the  opinions  of  the  gentlemen  invited  to  attend  the 
conference  on  any  subject  on  which  their  opinion 
might  be  likely  to  be  valuable;  and  this  was  adopted 
without  debate. 

Commander  Sampson  then  introduced  a  resolution 
that  the  meetings  of  the  conference  be  open  to  inter- 
ested visitors.  This,  after  objection  on  the  part  of 
the  French  del^ates,  was  lost  by  a  vote  ot  seven 
to  fourteen. 

Mr.  Rutherford,  in  order  to  give  direction  and  pre- 
cision to  the  work,  then  submitted  a  resolution  that 
the  conference  propose  to  the  governments  repre- 
sented the  adoption,  as  a  standard  meridian,  of  that 
of  Greenwich,  passing  through  the  centre  of  the 
transit  instrument  at  the  observatory  of  Greenwich. 

The  two  French  delegates  made  extended  remarks 
opposing  such  a  direct  resolution,  stating  that  this 
conference  had  no  authority  deQuitely  to  adopt  any 
meridian ;  that  it  should  not  be  influenced  by  the  de- 
cisions of  the  geodetic  conference  last  year  at  Rome, 
since  that  was  purely  a  meeting  of  scientific  men  on  a 
technical  matter,  while  this  conference  was  more  in- 
ternational in  its  character,  and  should  examine  the 
thing  from  a  political  stand-point,  Mr.  Janssen  even 
going  so  far  as  to  express  the  opinion  that  it  should 
confine  its  deliberations  to  the  question  as  to  whether 
a  common  zero  meridian  were  desirable. 

Gen.  Strachey  said  we  could  not  ignore  the  work 
of  the  geodetic  conference  at  Rome;  that,  composed 
of  some  of  the  most  eminent  scientific  men  of  all 
countries,  who  had  fully  discussed  all  these  questions, 
its  decisions  must  carry  weight;  that  while  this  con- 
ference had  no  authority  to  enforce  its  decisions,  yet 
it  should  make  them  as  complete  and  definite  as 
possible. 

Mr.  Rutherford  said,  that  a  discnssion  aa  to  whether 
it  were  advisable  to  adopt  a  common  zero  meridian  or 
not  was  a  waste  of  time ;  that  it  was  taken  for  granted 
by  our  government  in  issuing  the  invitatioiis,  and  by 
the  others  In  accepting  them,  but,  out  of  deference 
to  the  wishes  of  the  French  delegates,  he  withdrew 
the  resolution  temporarily.  Another  was  then  offered 
by  Commander  Sampson,  stating  the  desirability  of 
adopting  a  universal  meridian,  and  it  was  unani- 
mously agreed  to.  Mr.  Rutherford  then  renewed  his 
original  resolution  for  the  adoption  of  the  Greenwich 
meridian,  and  Mr.  Janssen  reiterated  his  objections 
to  it. 

A  discussion' followed  as  to  the  powers  of  the  con- 
ference, and  the  intentions  of  this  government  in  call- 
ing it.  Mr.  Rutherford  referred  to  the  language  of 
the  secretary  of  state  In  the  invitations,  saying  that 
each  government  was  invited  **  with  a  view  to  learn- 
ing whether  its  appreciation  of  the  benefits  to  accrue 
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•"  •*'■   ■  '^mnte  iiiLcrcQitrse  of  civllizod  pcopks  from 

.ition  ami  iidopUon  of  the  suggesteil  cciin- 

.rd  of  lime  flu  fJir  roinciiJiis  wiili  iliai  of 

■lertt  M  to  leiul  it  to  nccept  an  invjutiou 

''e  In  an  iiitenutEoniil  coiiferem:e,"  etc., 

i  '  ibey  wrreherc  totix  upon  Hint  meridian; 

I  'Sftt^  must  hav*!  studied  the  matter  be- 

!'  :  here;  Hnd  that  no  one  would  be  likely 

-.il4.>^  hf  knew,  or  tliought  lie  knew,  sume- 

iliout  the  mutter, 

11  .St  of  the  delegates  then  staled  th»t  they  biul 

BO  power  to  bind  ur  pleilgt*  their  governments,  but 

only  to  rccvmmenii  la  them  the  decisiuns  of  the  con- 

lerenc«. 

Mr.  ri'ming,  one  of  the  English  delegates,  called 
'■'  II  of  the  conference  to  the  act  of  congress 

t*!  !  ihein  together;  viz.. — 

"  Tb»l  the  president  of  the  United  States  be  author- 
U'h\  and  requested  to  extend  ...  an  invitarion  to 
R.  '  I'ati's  .  .  .  for  ihp  purpose  of  Jixinij  ui^im 

n  '"."   fiiU\,  and  said  that  the  word  '  recom- 

BWnd  '  was  not  usetl  at  all. 

There  bein?,  apparently,  considerable  doubt  as  to 
Joftt  wtiAt  Uiey  were  lljere  lor,  the  conference  ad- 
Jounifd  over  f4)r  four  days   to  get  further  light  on 

Ih*  •Ul>Jl>4't. 

At  ihr  Third  meeting,  on  Oct.  Q,  the  pending  reso- 
'i  Mr.  Kulherford  was  »o  modified  as  to  define 

!l.  ..ii  of  Greeiiwii'h  as  a  standard  meridian 

/«r  kt^i/tlHtUji :  and  It  w;w  then  temporarily  withdniwn 
U>  gft*  an  op[N>rlunity  for  the  French  delegates  to 
introduce  n  rrsulution  providing  for  a  prime  mcridiiui 
hAri&g  a  chaj^icler  uf  abi*olutt  nt:utrality,  cutting  no 
gPMioofituient. 

fi«b.  ^trachoy  »jUd  Uiat  the  conference  at  Rome  had 

'•led  that  a  prime  meridian  must  pass  through 

^«rvatory  of  the  first  order:  and  only  tlio.so  of 

Urri^n,   PatIs,  Greenwich,  aud  Washington  fulfllled 

thU  condition. 

Commander  Sampson  summarized  the  many  pointfi 
necrsittry  and  desirable  in  a  prime  meridian:  and,  on 
thr  iMc  i»f  ronrenlence  and  economy,  he  made  the 
•in>ng  point,  that  seventy  per  cent  of  all  the  shipping 
afloat  now  use  the  Greenwich  meridian,  and  that  the 
ea»f  of  the  plate*  now  engraved  for  chart*,  reckoning 
/roui  tln-enwlch  was  *i*venty-Hve  per  cent  of  all  the 
Vorld**  rharis.  To  adopt  any  other  meridian  would 
hanging  all  these,  which  cost  about  ten 
irs. 

-rfonl  Dnid   that   the  Paris   observatory 
c.  t<e  moved  out  of  the  city,  and  only  senti- 

D^uL  ».*-{<i  It  where  11  was;  while  Greenwich  observa- 
lorr  wBJi  In  an  Isolated  park,  secure  from  Injurious 

-         -  '   --;.  Ml, 

-'•n  defended  the  proposcil  neutral  raeri- 
"  It,  If  that  principle  were  rejected,  it 
«  for  him  to  continue  the  discussion. 

Ui-  xT-iiL  Mil"  .«  luu^  defence  of  the  plan,  historical, 
•MtiUiiienial.  aud  patriotic ;  giving  the  history  of  the 
!«'-  '  ^'-"  Tit  as  a  ner**  of  longitudes,  the  great  work 
**i  u  In  early  days  in  astronomy,  navigation, 

a«fu  ii^ii  .Mikkiug,  and  how  many  valuable  charts  they 
ao«r  poawtaacd,  etc    The  only  point  worth  combating 


was  the  statement  that  the  needs  of  the  common 
prime  meridian  were  limited  to  geography  or  hy- 
drography alone,  and  were  entirely  distinct  from  the 
ttieridians  for  astronomy,  geodesy,  and  topography, 
which  were  local  national  aflfa^rs,  and  might  just  as 
well  have  separate  and  independent  meridians;  in 
tills  ignoring  the  principal  objects  of  the  conference. 

Professor  Adams  of  Cambridge,  Knglnnd,  said  that 
Mr.  .lunssen's  argument  seemed  to  he  a  defence  of  the 
Parii^  meridian  nitlier  than  of  a  neutral  meridian,  .and 
to  be  biued  simply  on  motives  of  sentiment  and  pa- 
triotism; thai  the  question  of  convenience  and  least 
(7hau(ce  from  present  status  was  not  touched  upon. 
Besides,  why  talk  of  a  neutral  meridian  ?  They  were 
ivot  belligerents,  but  were  all  neutral,  as  scientific 
men,  or  men  looking  for  the  greatest  good  lo  the 
whole  world,  should  be.  If  an  entirely  new  meridian 
be  cho-se.n,  an  observalor>'  must  be  set  up  on  it.  aud 
connected  carefully  hy  telegraph  with  others,  ami  all 
existing  longitudes  changed. 

Mr.  .lanssen  tried  to  insist  upon  the  distinction 
between  astronomical  and  geographical  longitudes, 
and  that  such  a  high  degree  of  accuracy  was  not 
needed  in  the  latter. 

Professor  Atlams  showed  that  they  must,  in  any 
case,  depend  upon  astronomical  observations:  that 
even  geodetic  obNervatiou.<(  of  high  aecurucy  cannot 
determine  great  differences  of  longitude  exactly,  on 
account  of  the  irregular  figure  uf  the  earth. 

In  acconlance  witii  a  previous  resolution.  Professor 
Newcomh,  the  superintendent  of  the  American  ephftn^ 
erMt,  WAS  invit»!d  to  give  his  views  on  the  ijuestiou. 
He  said  it  would  be  impossibtc  to  select  a  meridian 
abs(dute]y  neutral  in  Mr.  Janssen's  sense,  as  it  must 
be  on  land,  with  an  ob.«iervatrtry  upon  it  connected  by 
telegraph  with  others.  He  referred  to  the  impossibil- 
ity of  connecting  every  newly  determined  longitude 
directly  with  the  principal  meridian,  but  said  that 
each  countrj*  or  each  region  must  have  its  secondary 
meridian  and  observatory  to  connect  to.  and  then  the 
whole  system  would  rec**ive  systematic  correction  as 
the  accuracy  of  determining  the  longitude  of  this 
secondary  observatory  was  Increased.  He  agreed 
with  Professor  Adams  that  the  proposals  of  the 
French  delegates  were  based  purely  on  sentiment, 
and  that  he  should  answer  them  just  as  the  former 
had  done. 

Gen.  Strachcy  said  that  longitude  was  longitude, 
and  as  a  geographer  ho  must  ropudiaie  the  Idea  of 
firvt-class  longitudes  for  astronomical  purposes  ai\d 
Hec(»nd  or  third  rale  geographical  longitudes. 

At  the  session  of  the  conference  on  last  Monday 
the  iiucstion  of  a  prime  meridian  was  finally  settled. 
Mr.  Fleming,  the  Hritii^h  delegate  from  Canada,  op- 
posed the  pending  resolution  of  Mr.  Janssen  for  an 
solutely  neutral  meridian,  because  it  would  only  add 
another  to  iho^^e  already  used,  and  advocAte<\  that  of 
Greenwich  on  account  of  the  overwhelming  prepon- 
derance in  its  present  use  over  any  other:  while  Dr. 
Cruls  of  Brazil  favored  tlic  neutral  meridian.  The 
resolution  was  put  to  vote,  and  lost  by  a  large  majority. 

The  original  resolution  to  adopt  <jlreenwich  was 
then  introduced,    Mr.  Allen  presented  a  resolution  of 
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tlic  Railway  convention,  licit!  In  riiiUilelphia,  Ocl.  U, 
an'l  reciting  th«>  importanc**  to  railroads  of  retaiuinw 
this  meridian.  Tbe  resolution  to  adopt  Greenwich 
was  then  passed  with  only  on«  dUsentln^  vote,  that 
of  San  Domingo,  France  and  Hra7.iI  not  vutlnJ4> 

Mr.  Rmherford  then  introducetl  a  resolution  to 
count  longitudes  in  two  directions  from  Greenwich 
up  to  KSO°.  east  longitude  being  plus,  and  west  minus. 
This  was  favored  by  the  delegates  from  Great  Urllain 
and  Russia,  and  opposed  by  I'ommandcr  Sampson, 
Ihe  latter  advocating  the  plan  of  counting  only  in 
one  direction,  from  0*^  to  360°,  as  simpler.  This  plan 
was  also  favored  by  the  delegate  from  .Sweden,  ('ount 
Leu'i'nhaiipt,  who  moved  lo  adopt  the  fourth  resolu- 
tion of  tbe  Houian  conference,  counting  longitude 
continuously  through  the  wliole  'V\0^.  Pending 
further  discussion,  the  conference  adjourned  till 
Tuesday  at  one  o'clock.  On  Tuesday  the  discussion 
was  continued,  und  iho  resolution  offered  by  Mr. 
Rutherford  passed  by  a  small  majority. 


SEMITIC  NOTES. 


Alt  interesting  collection  of  oriental  antiquities 
tias  been  brought  to  this  country  by  Mr.  Bernhard 
Maimon.  The  collection  consists  of  bronzes,  lumps, 
manuscripts,  seals,  and  an  Assyrian  barrel-cylluder 
with  inscriplton.  Mr.  Maimon  offered  it  for  sale  at 
one  thousand  dollars,  but,  finding  no  purchaser  for 
the  whole,  he  leaves  the  seaU  and  cylinder  in  the 
Metropolitan  rauMeum  in  New  York,  and  has  sold 
the  other  objects  to  Professor  Marquand  of  Prince- 
ton. M.J. 

Information  dated  London,  Sept.  2^,  has  been 
received,  that  Dr.  W.  H.  Ward,  the  leader  of  the 
Wolfe  expedition  lo  Cbaldaea,  would  set  out  the  fol- 
(owin;^  week  for  Constantinople.  Here  he  liopes  to 
be  joined  by  Dr.  Storrett,  who  has  retunie<l  to  Con- 
stantinople from  hU  extensive  tour  in  Asia  Minor. 
From  Coiisluntinople  the  party  will  perhaps  g<»  by 
Alexandretta,  Aleppo,  and  Mosul,  reaching  Uogdail 
toward  the  close  of  November.  The  monilis  of  De- 
cember, January,  and  February  are  those  most  favor- 
able for  a  visit  lo  Chaldaea;  and  the  Wolfe  party 
expects  during  this  time  to  accomplish  ilt  task. 
During  his  stay  in  London,  preparatory  lo  his  trip 
to  Cbaldaea,  Dr.  Ward  sfient  his  time  in  the  British 
museum,  studying  the  As.syrian  antiquities,  and 
specially  acquainting  himself  with  those  which  are 
forged.  Cylinders  are  so  valuable,  that  a  flourishing 
business  is  done  in  forgeries  by  some  of  the  enterpris- 
ing orieritals:  but  the  practical  eye  can  always  detect 
traces  of  the  forgery.  Usually  a  mould  Is  made  from 
a  genuine  cylinder,  and  the  forgery  is  cast  in  this 
toould.  Tbe  joining  of  the  two  halves  of  the  cast 
cannot  W  successfully  concealed. 

Mr.  J.  R.  Jewclt,  who  graduated  at  Uarvard 
lust  year,  i^  now  in  R«*yrout,  Syria,  engaged  In  the 
study  of  modern  Arabic.  His  favorite  studies  during 
his  last  two  col lege-y ears  were  the  Semitic  langua;;es. 

D.  G.  Lyon. 


TUHNEn*S   SAMOA 


Samfjo  a  hundred  iff  an  ago^  and  hng  M>fr*^  *<h 
qether  with  notes  on  the  cult*  and  cuMomn  nf  twenty 
'three  other  hhndx  in  the  Pacific,  ^y  Gtofcar 
TriiXER,  LL  D.,  of  the  Loudon  missionary  so- 
ciety;  with  a  preface  by  K-  B-  Tyi.or.  t'lt-S- 
Loudon.  MacmilUm,  18»4.     l«+395  p.     12°. 

Tnu*  work  was  prepared  under  verv  tfxc«|>- 
tionable  circumstftnces  favorable  to  iU  value 
und  accuracy.  Tlie  author  pijbli8he<l,  in  I8»»! .  a 
volume  cntitlod  *  Nineteen  years  in  PolrueaU,' 
which  was  chiefly  directed  to  narrntt*  the  inin>- 
dnction  of  Christianity  into,  and  the  miftsionary 
work  in,  the  group  of  volcanic  islnn<ls  in  Cen- 
tral Polynesia,  long  known  as  NavigBU>r'» 
Islands,  but  correctly  called  Samoa.  In  Ihc 
present  volume  he  abandons  the  missionnir 
style,  us  well  as  its  subject,  luid  gives  tb«- 
result  or  his  misc©llni»eons  researches  for  up- 
wards of  forty  years.  He  lias  clearly  ap- 
prehended the  desiderata  in  llie  |>resenlalion 
of  the  results  of  ethnologlcnl  research  :  i.e.,  he 
has  confined  himself  almost  excbisively  lo  the 
detail  of  facts,  classified  so  as  lo  assist  stu- 
dents, but  has  left  to  specialist  nil  promulga- 
tion or  Hdvo<'f\cy  of  tlicories.  The  result  i* 
that  very  few  works  are  of  greaUT  value  in  as- 
sisting the  study  of  comparative  ethnology,  or 
in  the  Kolution  of  problems  iu  jibysiologj* 
mythology,  lustory,  and  philolog^v. 

The  volume,  being  a  repcrlor>  of  nn  immense 
number  of  details  in  all  branches  of  autliro- 
pologA',  alfonls  little  opiiortnnily  for  such  quo- 
tation as  wouhl  give  any  true  idea  of  its  value. 
It  must  rather  be  regarded  as  a  brief  encyclo- 
pedia of  the  various  titles  to  which  the  sociolo- 
gist, the  lingtiist,  the  student  of  folk-lore,  Uie 
physiologist,  and  indeed  all  persons  intercftlcd 
in  the  several  divisions  of  anthropology,  cau 
turn  with  profit.  The  mylluc  traditions  anJ 
the  folk-lore  constitute,  lo  the  general  reader, 
perhaps  the  most  alti-active  part  of  the  work. 
In  this  connection  it  may  be  proper  lo  offer  a 
slight  criticistn. 

In  the  cosmical  genealogy,  an  early  charac- 
t«r  is  called  '  Valovalcnoa,'  or.  as  translated. 

*  Space.'  This  deity  had  a  long-legged  seal: 
and,  after  a  lime,  *  Cloudy  Heavens  '  brougiit 
forth    a  head,    which  fell   from  Uio  bcavcas. 

•  Space  '  sot  it  up  on  his  high  stool,  and  wd 
to  it,  •  Be  a  son,  be  a  tnicoud  with  me  on  tbe 
earth.*  Space  started  back,  for  ull  of  a  sud- 
den the  body  of  a  man-chibi  was  added  to  Kht 
head.  The'  child  wiva  sensible,  and  inquired 
who  his  father  was.  Space  repUcHl.  **Yocif 
father  is  yonder  in  the  east,  yonder  in  the  wesU 
3-oudcr  towards  the  sea,  yonder   in  Um«  lim<1% 
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yonder  al»6ve,  nnd  vondor  below."     Then  the 

^ny '*aiil, '•  I    Iinvt*  fnund  my   Hume:  call  me 

\!'   llie  sidles  of  heaven.'  "     The  \Knnt  for 

■:n  is,  llmt,  wliile  the  name  the  hoy  be- 

^   Upon   himeelf  is  striclly  iu  acconlance 

c  philosophic  atnliis  which  the  Samonu 

I  described  by  the  (nithor)  had  reached. 

lie  or  title  '  Space  '  is  wholly  inappro- 

pr.;)i*  to  that  sUitus. 

What  umy  be  the  projwr  ti-aimlulion  of  the 
native*  word  *  Valevaleuon.*  or  whether  it  ciiu 
k-  IranslattMl.  it  is  not  posnihle  for  us  to  deter- 
mine ;  hut  it  does  seem  elenr  that  the  mela- 
^UiyHi<iil  »x>m.eption  of  •  space  '  coidd  not  liavc 
i*cn  mmie  hy  ilio  Snmoans. 

The  g>'ncalo^i<-al  tuhjc  of  the  divinity  ^ivos 
'Tangalou,  the  expUjrer  of  lands,'  as  his  father. 
aDd  the  '  <inccn  oX  earth  '  as  his  mother  ;  and 
'  Tuiigalon.  the  t-xplorcr  of  lands.*  was  the  pro- 
(feuy  of  » Tangaloa.  the  dweller  of  lands/  as 
bis  falser,  and  *  Cloudy  Heavens  *  as  his 
mother;  also  the  j)arentft  of  •  Tangaloa,  the 
tlweilcr  of  lands.'  were  ■•  t'loudlfi^s  Heavens' 
for  fatlier.  and  thi*  *  Kighth  HeavL-ns  *  for 
mi>ihi»r.  After  that  amount  of  dcfiniteneas, 
M  n4>t  he  probahk'  that  in  an  attempt  to 
lie*"  from  tho  first  of  all,  Leai  (noth- 
111!^;,  and  arriving  at  what  might  be  called  the 
practical  aeeounr  of  the  earth  itself,  nnd  its 
(|eiCie4,  one  wouUl  be  constantly  encountered 
with  the  e<>nce|)lioo  of '  Space  '  as  the  protreny 
uf  the  foregoing.  It  is  true,  that,  from  a  nieta- 
jihy»ical  point  of  view,  space  might  as  well 
prooeed  out  of  nothing,  as  nothing  out  of 
flpftce  :  but  with  the  intermediaries  mentioned. 
it  would  not  be  in  acooi'dance  with  the  gen- 
rml  lines  of  savage  COHinogony  to  have  started 
with  nothing,  and  through  a  respectably  cIuIk)- 
nile  family  tree  to  have  arrived  at  practically 
the  |>oint  of  departure. 

An  instance  of  light  is  thrown  u[)on  a  prob- 
lem which  has  for  mouic  time  occupied  phyiiii(.»lo- 
(fihta.  We  refer  to  the  subject  of  prehistoric 
trvt'hining  as  explained  by  an  account  of  the 
manaer  in  which  head.nehe  was  cured,  contirm- 
ing  the  tJieor)*  of  Or.  Fletcher  in  his  address 
bei'ore  the  anthropological  society  ofAVashing- 
ton  in  l)H81.  that  the  prehistoric  trephining 
ims  to  relieve  disease  of  the  brain.  The 
o|i«ration  was  to  let  out  Uie  pain  at  the  crown 
of  the  head  by  the  following  Mirgery.  The 
ftcnlp  was  .stipiMHl  up  and  folded  over,  and  the 
crsoial  bone  scrain^il  with  a  finc-cflged  shell 
*inVd  the  ihini  n)oter  was  reached.  Very  little 
hittod  wn*  Mllowfd  to  escape.  In  some  cases 
\l-  I  aperture  was  covered  over  with 

a  '  I     re   of  cocoanut-shcll ;    in  other  in- 

tUneoii  the  iuci»ed  scalp  was  simply  replaced. 


This  is  ])erhapB  the  flrst  instance  in  which 
savage  trephiuers  Iiave  been  caught  in  the  act 
with  operations  on  the  scale  of  a  custom.  The 
cure  was  death  to  some,  but  most  of  the  cases 
recovereti.  To  such  an  extent  was  this  remedy 
for  headache  earned  on,  that  sharp-|>ointed 
clubs  were  specially  made  for  the  purpcjse  of 
striking  that  known  weak  part  of  the  crown 
of  the  head,  causing  int^tant  death. 

The  precise  opemtiou  of  trephining  has  not 
been  found  to  be  practised  among  the  tribes  of 
North  Americji ;  but  they  very  generally  scari- 
lied  and  wounded  parts  of  the  body  where  i>ain 
was  seated,  or  supposed  so  to  be.  Their  phi- 
losophy of  pain  was.  that  it  was  an  evil  spirit 
which  they  must  let  out.  The  early  writers, 
who  believed  in  the  benefits  of  phlebotomy 
more  than  is  now  the  fashion,  gave  much  credit 
to  the  Indians  for  thi>>  practice.  It  was  one 
of  the  |>roofs  of  their  advance  in  medical  and 
surgical  science.  It  is  suggested  that  the  cus- 
tom of  cutting  the  breast,  arnw.  and  some 
i»ther  part*  of  the  body,  at  the  mourning  eere- 
mouios,  may  have  origiiuited  iu  the  idea  of 
letting  grief,  the  pain  of  sorrow,  out  of  the 
mourner. 

The  principles  of  the  taboo  arc  made  very 
clear  and  expressive  by  the  tale  of  the  devices 
by  which  pi*opt!rty  was  protected.  For  in- 
stance, to  protect  the  bread-fruit!*,  the  owner 
would  plait  some  cocoanut  ieatJets  in  the  form 
of  a  sea-pike,  and  suspend  it  from  one  or  more 
of  the  trees  which  lie  wishcnl  to  protect.  The 
thief  would  be  frightened  from  touching  the 
tree;  expecting,  the  next  lime  he  went  to 
the  sea.  a  sea  pike  would  dart  up,  and  mor- 
tally wound  him.  Another  of  the  instauces  is 
the  cross-stick  taboo,  a  piece  of  any  sort  of 
stick  suspended  horizontally  from  the  tree, 
expressing  the  imprecation  of  the  owner  that 
any  thief  touching  it  might  have  n  disease  run- 
ning right  across  his  body  and  remaining  fixed 
there  until  he  died.  This  is  recommended  as 
a  coutnliution  to  the  literature  on  the  mysti- 
cisms of  the  cross. 

The  interesting  subject  of  tattoo  marks  is 
also  dwelt  on  with  more  than  usual  information. 
Ueference  is  made  to  tlie  mist^ike  of  Behrens 
in  describing  the  natives  of  Samoa  iu  bis  nar- 
rative of  1772.  when  he  stated  that  *•  they  were 
clothed  from  the  waist  downward  with  fringes 
and  a  kind  of  silken  »U\i\\  artiliciallv  wroufrht." 
A  nearer  inspection  wouUl  have  shown  him 
that  the  fringes  were  a  bunch  of  red  leaves 
glistening  with  cocoanut-oil ;  and  the  kind  of 
silken  stutl.  the  elaborate  tattooing.  An  inter- 
esting point  is  the  worship  of  the  octopus, 
or  euttlc-Hsb,  which  may  l>c  oompare<l  with  ita 
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:Vjii**r.t  api.e:ir:inie  in  iht-  latloo  nuirk-s  ami 
ri-ilLri'Vi-i  •tislt.'Tns  of  lh»*  llakia  ami  other  lu- 
'Ii:i:.s  I'f  tiio  ivrth-we^t  <.i:>ast  of  Anu-ritti. 

Vhv  author,  ri-  -t  oor.liuinLr  hirns*'lf  to  the  «rroup 
•>['  ::io  >aiihi:Hi  isiaiuU  in  his  forty  wars'  oxpe- 
rit  riiv.  ma-If  notes  iir«^n  the  cull;*  ami  cn^toms 
of  LWriuy-tim-o  othvr  islaiuls  in  tli*-  Pacific 
l>oan.  w';iiv.ii  arr  j>iiMi'*hrd  in  thi-*  volume. 
AiiKUii:  tlu'*o.  with  niV'n'iitv  to  thr  i^lanil  Nu- 
kiifi  tail,  i-i  foun-i  a  siiijjular  reversal  of  the 
prriuiiiiu  on  fainiUes  jrivtMi  l»y  Hoinan  law.  and 
till"  nu  lit  iroiierally  attril>nti<1.  in  (.•oniinunities 
untaui^iit  1<\  Malthiis.  to  tlir  |>r<uliictiiMi  of  mi- 
inrriHW  4»ttsprini;.  Infaiiticitje  ilioro  ua:^  the 
law  of  Ihi-  1;uk1.  Only  one  eliiUl  wa-*  aUowed 
to  a  family.  I'mU'r  spet-ial  oireuinstamvs, 
niul  l>y  payin&r  h  tine,  a  second  might  be  al- 
lo»i\l  to  li\e. 

Oi\  the  whole,  and  in  general  terms,  without 
fu:  rliov  atteiuj^t  at  i^uotation.  the  vohime  ran 
N*  ^tronirly  re^sMnmendiKl  as  beinw  illustrative 
*»f  ihe  ^tas;e  of  ethnic  life  iinnpixdu-ndeil  in  it, 
.ind  as  almost  aUue  criticism. 


rut:  uoMS  AM .1//.7. /;>•('/■•  i.v  American 

XATt'liAUSr. 

I  ^^.ut^••%lUM*^  nwtfuVg  ah'tut  homr.   Hv  C.  C  AnnOTT. 
Now  \oik.  Aff^rton,  ISSI.     485*  p.     V2-=>. 

\\  iH  uol  orten  tliat  one  can  s*it  down  and 
^(  \A>inr  so  nbtttvlvd  iu  H  luH)k  that  he  ceases  to 
't  » iiiied  h  IS  in  this  condition  that  we  lay 
.U*\\\\  Pi  VIdioii'is  elmrmiiii;  volume.  We  do 
iu»i  know  «hrllu*r  some  i>f  his  statements  need 
.|inlii\  iiie.or  iioi.  \Vi»  doknow,  however,  th.nt 
ill,  inihoi  1-*  ,'iu  «c*'uvati'  observer,  and,  Ihrther- 
m..u-    III  tl   ho  h\cs  amid  the  srcnes  and  exix^- 

^^■,  ^.^»  v',1  a| 'hicallv  descrilu'd.      The  three 

>,  .1  hi  -..  moimNIhmL  frnres.  elc,  do  exist,  and 
■L  :..i.v',  lo  l>i  MdH*!!'*- hi>mrstead.  The  author 
I  .  ■  I',  I  II  Kih'wii  lotlu-  rradiiiji:  public  ft»r  many 
^,  u  .  U\  III,  .lUii-U'M  in  the  Po/mUtr  science 
:  't',,     li/i.-f  i.-ofi    mituruiist^    and    Schnce. 

It-    1  .  r  «idid\  Unown  l>\  his  bfin*:  the  lirst 

..   .1    .,.v.i    i.:iU-oIilliir   implrmenls    in   North 
\  ,n  II. .(    iiid  .*-i  111*'  aulhor  ol"  the  work  entitled 

r-  1  ml  i\  r  indoit  I  \ 

I II,-  |K\  ■»  nt    booU  IS,  as  the  title  indicates, 

,.    uMi-u  .  .•!     i  nnliiialisi  aliout  homo.     The 

,  -,1     till  •»  »iu-i  all'  so  well  depii'led  with  pen 

,  .      '.u.n  oioii-.    are    not    n*'*Mled,    and   the 

,  ..    -, , ,  »i  id   ilu'  uottd  sense  not  to  attempt 

.    ,        N..i!nin.',  ImU  h  M'usitivi'-plate,  tinu-d  to 

,_     .  ,. .  oil  ,»i  :%  -.coonil,  wtMdd  bo  of  any  use  in 

.    ,   \  .^o       vS|H':ikui>;  of  a  white  weiisel,  he 

'.;  ivll  »i^l*»  »be  hands  of  ft  taxidermist, 

.. .,    ^vsi   UK-'cieniv.'     Such  a  fate  often 


awaits  the  exploits  he  describes  when  they  fall 
into  the  hands  of  an  artist. 

Many  new  and  interesting  facts  are  given 
eonccrntng  the  habits  of  wild  animals,  and  at 
the  same  time  he  corrects  a  host  of  erroneous 
observations  that  have  gone  uncballcnged  for 
many  years,  because  no  one  comijetent  for  the 
work  has  given  the  time  and  patience  neces- 
sary to  the  study.  His  glimpses  of  wildcats, 
and  the  fight  between  a  turtle  and  mink,  are 
curious  experiences,  and  his  observations  of 
the  skunk  arc  extremely  interesting.  He  al- 
ludes to  the  peculiar  power  of  the  skunk  as 
causing  an  '  atmospheric  disturbance  ' !  The 
rapidity  with  which  a  skunk  burrows  in  the 
ground  is  quite  a  new  fact.  He  shows  how- 
untrustworthy  most  weather-lore  is,  as  based 
on  the  habits  of  animals,  though  he  admits  that 
chipmunks  appear  to  foresee  the  occurrence  of 
a  cold  rain  twenty-four  hours  in  advance.  He 
also  shows  —  it  seems  to  us  conclusively  — 
that  the  opossum  docs  not '  play  ]x>3sum/  and 
that  its  supposed  i>ower  of  feigning  death  is 
the  result  of  paralysis  from  fear. 

He  believes  that  the  gaml)ols  and  antics  and 
various  curious  behaviors  of  animals  are  evi- 
dences of  i>lay  and  fun,  as  in  children,  and  that 
in  no  other  way  can  such  behavior  be  ex- 
plained. Even  among  fishes  has  he  obser\'ed 
movements  that  must  be  referable  to  the  same 
desire.  We  can  commend  the  book  most  hear- 
tily to  all  lovers  of  nature.  It  is  a  book  to 
be  put  into  the  hands  of  every  boy,  and  we 
should  like  to  see  it  ado])tcd  in  our  schools  as 
an  occasional  reading-book. 


TffE  LIFE   OF  ELLEN   WATSON. 

A  record  of  Ellen  Watson.  Arranged  and  edited 
by  An.sa  Buckland.  U>iiJon,  Macmiilan, 
1884,     6+279  p.     8«. 

Kllkn  Watson's  claim  to  remembrance  does 
not  rest  tii>on  what  she  did,  but  ui>on  tlio 
promise  she  y:ave  of  what  she  miglit  have  done 
had  her  life  been  longer.  At  the  age  of  twenty 
she  entered  l;  ni versity  college  as  the  first 
woman-student  in  mathematics  and  physics. 
Professor  C'liiford  soon  formed  a  very  high 
opinion  of  her  nmthematical  ability,  and  be- 
lieved that  she  possessed  a  rare  faculty  for 
original  work.  In  the  examination  which  was 
held  at  the  end  of  the  year,  he  was  careful 
not  to  allow  his  judgment  to  be  influenced  by 
the  fact  of  her  youth  and  sex ;  and  the  most 
strict  examination  of  her  papers  gave  her  the 
highest  number  of  marks  gained  by  any  of  the 
class,  and  placed  her  in  the  position  of  first 
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...  ..i,,.,,...»;f.^|  giiKient  for  that  _vcar  in  UinvL»r- 
She  wus"  nwardeH  Ihc  principal 
pr;/>'  III  applied  nmtliemiilic3  and  medijiiiics, 
ami  Uif  M:i\fr  lie  l£olhsf.hiM  exbiljitiou  ;  an<l 
r     "  riitford  suid,  at  the  meeting  for  tlie 

.1  I  of  prizes,  that  a  few  more  sludetUs 

lik*^  Mi*s  Wntaoii  would  tvrlairily  raise  Uni- 
i^.^^fy  of^llcgc  Jo  a  fitalua  sur|)as<iii)g  tlmt  of 
-  twenty  limes  as  rich,  and  which 
two  hundred  yearn  longer  in  exist- 
ent*. Traise  like  this  from  Professor  Clitfonl 
irgold  have  l>cen  remarkable  if  it  )iad  followed 
V«&r0  of  preparation  under  siioh  skilful  train- 
Ittg  h*  t!Dgii:sh  tutors  know  how  to  give.  Kllen 
WatM^n  had  not  only  carried  on  her  studies  hy 
f»tr»«ir,  but  she  had  been  from  llie  age  of  six- 
Iwn  the  governess,  the  playfellow,  the  nurae* 
of  «  Inrgc  family  of  younger  brothers  and  sis* 
Ufrt.  In  order  to  gel  a  little  nniiilerrnpled 
timr  fof  the  study  of  quaternions  and  the  eal- 
ndn^  of  variations,  she  had  been  obliged  to 
f'  Irm  nf  going  to  hod  with  the  ehildivn, 

Ui  ii;  up  at  four  o'clock  in  the  morning 

to  ht^^ui  berday'a  work.  Such  success^  under 
tiich  circumstances,  gives  reastcm  to  believe, 
that,  if  slie  hud  lived,  .^lie  would  have  been  one 
of  Utft  roost  remarkable  women  of  her  time. 
U«r  disease  was  consumption  ;  and  it  does  not 
appear  tlwt  her  death,  at  the  age  of  twenty- 
four,  was  hastened  by  overwork.  No  less 
r*  *  '.•  than  her  intellectual  ability  were 
11  -ss  and  elevation  of  her  character. 

I'i  orrespondeucc  shows  a  lofty  aspira- 

l-  -^ion  for  some  high  undertaking  for 

the  guvAl  of  the  world  which  her  early  death 
pfv^-eulctl  her  froni  entering  upon.  <^reat 
minds  of  either  sex  are  nut  so  common  that 
€rr.\  fill  fvv\  less  thnu  profound  regret  that  one 
11  en  extinguished  without  great  work 

au^^;,,,  ,...;icd. 


NOTES  AND  NEWS, 


Tital  relation  of  the  large  cyclonic  arena 
!ir«?  ihtit  frequently  puss  over  our  couii- 
h  mighl  well  be  called  f-Un\t\y  ci/clonftt, 
■'!o»'i  thi»t  are  formed  in  tliem,  has  lately 
V  \V.  M.  Davis  in  lie  Atnerirun  me- 
"I  for  Aiigii«l;  and  by  II.  A.  Ilazeii 
uid  hi  the  American  journal  of  science 
'  r.  The  foruier  yivei  a  graphic  lllustra- 
I  one  tiuiidrcd  tornaduea  that  <x:ciirred 
according  to  Li<'Ul,  Finley'fi  maps;  the 
)  tabular  ftaUTneiit  of  a  number  of  tor- 
.rlier  years.  The  results  ugrei;  In  show- 
Hkf  Ui*  cUr*e  limitation  of  tornadoes  to  .i  district 
•■ttUl-Mtjl2i*«a*t  of  cyclone  centres,  as  lias  already 
feaoi  poj&fced  oat  In  thoH<  notes;  but  the  authors 
^Ifltrasto  the  thenreilcai  meaning  of  this  limitation. 


—  I'rofessor  Simon  Newcomh,  LL.D.,  siiperiiitend- 
enl  of  the  If.  S.  nnulical  almanac,  has  been  ap- 
IMjInted  profe.«isor  of  niaihematirs  and  aslroiiomy  In 
the  Johns  Hopkins  university. 

—  The  comet  discovered  by  Wolf  at  Heidi^lberg,  on 
SepT.  17,  proves  to  belong  to  the  interesting  family  of 
periodical  comets,  according  to  the  calculations  made 
at  the  Uarvarfl  college  observatory  by  Mr.  S.  C. 
Oh-indler,  jun..  and  Mr.  Wendell.  An  atleiupt  was 
made  to  compute  an  orbit  from  ohservalions,  Sept. 
2i),  OcU  1,  and  Oct,  II;  but  It  was  found  that  they 
could  not  be  represented  within  several  minutes  of 
arc  on  the  assumption  of  parabolic  motion.  The 
parabola  obtained  was,  perihelion  passage,  1884. 
Xov.  14,  2;J,;W9,  Greenwich  mean  lime;  [>erihelion 
from  node,  170°  40' 3tr.O.  18:44.0;  node,  107'^  UV  24".3. 
ISiM.O;  inclloation,  34°  0'  4C"..S.  IJ^.P;  log.  p«-n- 
helion  distance,  0.27:1507;  which  gave  the  deviatiou 
of  the  middle  place  (C-  O).  iAcosyi  =  +  7' :!:» '.8, 
A/3  =  +4'  40".5.  These  residuals  coulil  not  be  sen- 
slhly  reduced  by  varying  the  ratio  of  the  extremo 
curtate  distances.  .Acconlingly  an  orbit  was  com- 
puted without  any  assumption  ols  to  the  form,  with 
the  following  result:  perihelion  passage,  I&W,  Nov. 
17.  71,U7U,  Greenwich  mean  time;  perihelion  from 
node,  17*2° Sfi'40".5;  node,  206°  2T:M1".5;  inclination, 
a^oin^.W.S;  log.  perihelion  distance.  0.100049;  mean 
distance,  3.53*J8;  eccentricity,  0.555i4fi5.  The  eor- 
respondiiig  period  is  1!.429  days,  or  about  O.tVi  years. 

This  comet  accordingly  appears  to  belong  to  the 
group  of  the  Faye-Moilcr  comet,  1S57.  Iv.,  and  1874. 
iv..  all  of  which  have  general  features  of  lesemblonce. 
There  la  no  evidence  of  any  known  previous  appear- 
ance of  this  comet.  If,  indeed,  the  period  above 
given  h  not  considenibly  in  error,  it  would  he  visible 
from  the  earth  only  at  every  third  return  to  peribelloo , 
or  once  in  twenty  years. 

—  Dr.  Charles  Rau,  curator  of  anti'iuities  In  the 
U.  S.  naLinnal  museum,  Washington,  D.U..  Is  about  to 
publish,  under  the  aus[ftces  of  the  Smithsunian  instl- 
lution,  a  mo9i  vuiuabic  ami  interesting  work  entitled 
'  Prehistoric  tithing  in  Europe  and  North  America.' 
This  work  will  form  No.  OOli  of  'Smithsonian  contri- 
butions to  knowledge.'  and  conAi8t.<4  of  al>out  3A(> 
pages  quarto.  The  book  is  illuiiirated  with  four 
hundred  and  five  cuts  fruni  drjiwings  by  Mr.  Trill, 
being  either  copies  of  alrea4ly  published  designs,  or 
correct  representations  of  objects  si>ccially  drawn  for 
this  work,  the  majority  of  t)ic  iaitcr  being  specimens 
belonging  to  the  1'.  S,  national  museum.  As  regards 
America,  objects  termed  '  prehistoric '  include  aucb 
as  are  found  In  monmls  and  other  ancient  burlal- 
places,  on  and  below  the  ground,  or  in  caves,  shell- 
heaps,  etc.;  in  fact,  lo  use  Dr.  Knu's  wonla,  "all 
articles  of  atioriginal  workmanship,  that  cannot  with 
certainty  be  ascribed  to  any  of  the  tribes  wiiich  are 
still  in  exintence,  or  have  I)ecome  extinct  within  his- 
torical times,  or,  to  siwalc  more  distinctly,  within  the 
recollection  of  the  white  successors  of  the  Indians." 

This  book  is  divided  into  two  parts:  part  I.  Kiirope; 
part  H.  North  America.  Part  I.  is  divided  Into  three 
seclioni:  l**.  Paleolithic  age.  2°.  Neolithic  age,  3". 
Bronze  age.     In  part  i.,  Europe,  a  short  eharactcri- 
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..■■ -riiMnn.' ju-l  i-MU'«l  as  a  buIU-lii! -tf  '.I:-. 

■  .       .■    il  survey,     Tln-y  reach  lh«'  -iurp:!-::  l' 

■-'I:  infliiciihi;,  liowrver.  nnil«r  <li«'ii.-' 

r'-'i-ipiios.     'i')if;iiiiiiiiatioii:«  art-  \>:],-i  i.,i:. 

.:.'!  !lii^  whdif  is  pn'Iixi'il  l»y  a  vi-ry  ii.tf-ro-',. 

■."■ft"  ihc ppi^jr*'^'' nf  i:''ol'>;:;ica!  oart'im'.iNhy. 

'     :'  ]i'Tmanrrit   valu'*.     An   I'X'^fli.'ti:   Im']' x 

-  I  iii'fSt  M'rvIfiMlil)'  imliliiMli'iii. 

-  .-.     v...  S.  H;ill.  I'h.l)..  a  ::ra.Inat.-of  tli.-  liii\.T- 

"..  KUan.  i"  iijijioiiili''!  iir<if«-.-..r  .if  i,-;..:i.i>.TV 
•  :  -  al  M.  .lulm's  cilli-p'.  AniiuiM-l:-.  M-:. 

-  ..-,:■  i>  :m  I'rror  in  ihe  ro|'orfii  of  :h'.'  (■■.mm:*- 

•  :  •;.•■  Anurii'.in  a>^M(M;iti<iH.  in  our  I;-.?"  ■>«it'. 

••■<;>  (•■■m.-i.-Iini:.     The  >t.itfincnt>  ri-noi-rrii!::: 
■  ,•;  :i!f»' nil  iin  inifnialional  (.■onvi-nli.  :;  n  :V:. 

■  :;.  ir  I'oniiiiiltf*',  liut  to  iln-  i-oiiinii:t<ri'  ->::  tl..- 
■.'.  iiiji' of  ('..iirfi-'.ii'i  !..:\wfii  th"'  Ani'-ri-uti  ;i!; : 
»'..  a»'^'t'-i;i;!"ins  !»•;■  ;li.-  ,iil\iii.rf''nii-nt  (jf  -i'ifi.<«-. 

-  M-   .1.  Dicki.-of  r."r.!s  i-!  .'\Iiilntihu:  lii- :■  ..■(■:i-|;. 

-  ..:-.,i  iiivi-nlioii  cf  .m  a'|ua-a»-rial  or  \v;i\. ->})  |-. 
■'.  >  jsuiipoM-d  to  Im-  cap.il.l.-  of  iinikin:;  'l.r  v\::\\.- 

•  .*<.il;i'  in  l^M'iily  iiiinii!''*.  «ir»ii  ruii!ii:m  ;■■  Nt'.v- 

.I'l'i    iiai*l\   in  six  <l;i\^.     Tin-    a'[tia- 1'-:  i;U   >!:::■ 

-■  ■  >  :i  ilitY'Tt'n!  SfCtion  a!  il;lV'T<-iil  p. <;■•■>  --r  i*s 

j:h:  but  it  iu:i\  \*o  .l('Sor:It<-"l  n-  ii  lin-aJ.  l!.i*  \<s"! 

'.  w:il'T-Ii::!it  clianilMM?  :ill  rouii'l   it,  an  1  ;■.  mt;- s 

:   I'.iU'o  in'*lincil  planes  forming'  lli»'.  l>o':oni.     Th 

-■  ::u':s  art*  of  tin-  u>iial  >liap"' on  d.-i-U.  i'u;  '■I'-.m.! 

:  4..  a*  to  oi'enpy  oiii'-lulf  III'*  I-riM-Uli  of  i),..-  v.-^-^ 

■  *:.-'  jioint  \vli«rr  tliey  r.-ar-li  ihf  !■  .tioin.     Tu-a  av 

•,!:.i;i'>i  just  at  till'  I'l'Minii'iict'ni'Mit  <>f   thi-  i:  t'liin"; 

-  :.i:,r-.,  anil  ;is  two  an-  jiI.u-imI  vjii,.  I.y '•iti.'  ;h' ;■'•  ;irv 

•  ,:;■  ai;oi;i'ilit*r.     Tin'  ohjt'rt  of  ibrsi^  tlm-t-  !■»  ;■!  n-ii- 
.  r  I'aoli  planr  iink-pi-nib-nl  of  tin-  orlicr*;;  an*l  liiu^ 

.  art'  Mippos-'fl  lo  ,i'isi>t  in  iifliin:  lln-  \.-S"  '.  na:  -jf 

■.   HMlt-r.  ;i-  it   \v«T»',  mill  lo  fat'ilitalt'    i>    ims'-iiJ'- 

w  r  till- snrfa»-<-.     Tlit,'  Iiums  cnr^c  downuat!^  iri-iii 

.    ■at  tin-  iUh'U  Ii-vrl.  an<l  intMX''  intn  Mo'  frMi;*  nf  :h< 

•  ■<  piano  of  thi'  holtont;  wiiili-  tin-  watfr-riijht  i  .'iti- 
irnioni-' ;it  iln*  <iilt*s  of  iltf  v.-*<rl  arc  f'»rn:t?ii  \v.'.:* 

.:  -'rl  of  plalfunu  al  llio  <ti'ni.  l>y  nu':in-  of  wliiil: 
My-makinii  i^  l.«  Im-  a\.>i<i«-i|.  Tin-  air-«l:.o>  Iiavo 
.TiotlnT  ojlit'i'  ',>*  perfttrni :  fur.  Ity  ntfaUN  i,f  ■j..-lf-a"-t:iu' 
\al\('>.  any  tcndt^ni-y  lu  roll  i-*  said  to  lie  ininn-  liulfly 
•■■MnitiMaol.'d  by  tbf  air-cluri>  t»n  :br  ri-^iiiu  y.']-  t>; 
::ii'  Vf'^srl  rlosint:  antiKuaiiiMlly.  tlin<  <■:■'■  t'liu  ;i 
v.iottiun  on  iba!  >i<ir.  ubil<'  tli'-  i;nM'o-r  iMV-"-iir'' <'x- 
f^rti'd  on  ibf  water  on  ib.-  oiIi.t  vide  will  '.'i:-'.  :■>  r-- 
<oro  it  to  tbf  normal  li'\.-l.  TIk' inventor  i:.  ;;i.m::.- 
tli.il  Ibe  p«iwer  i-«<|!iiri'd  u-  Uii-p  up  tbo  >; '■■■«i  \i.' 
.bvri'a>e  wiib  tli.'  im-n-as.-  .»f  \\u'  \c*.<i.r*.  r.i'  ■  <■■  ]<•.;■ 
^rossion,  ' ; lie  uiily  tbim:  n''i"i-s^;ii  \  li-j.,  :»  ]/.-^\i 
-.pt'i'il  of  <  iiuini'S."  rnl"rlnn  iiciy  f.w  ^i-a--  .  ■;  ]  ■.-■:.;■', 
\ve  li:n'f  ;i-.  vi'i  imd  no  prai-ti.';i;  pr....f  of  ■.'..■  n,- :;'- 
of  tbo  '  a<|ua-aiiial  \o-.-l.' 

—  A  i-aldi-  <b'-patrb  w;i>  !i*0'i\"d  <».I.  1-"..,.:  II.-.'- 
vard  eolb".:,'  idi.-r-rvatory.  f;«-ni  Ki-d.  (i.:in. .:.■..  i.:- 
iiouueiuL;  tin-  di-fuvej-y  of  ann'licr  a-;i  r.'!!!  ■  .  ra'.'.i. 
Us  po>iii..u  wa<  a-  fnll.-w^:  <i.;.  11,  lo.;.;;  r:^"  • 
aso<-n<ioii.  L'  1>  :;■■■..;  :  dfi-linaii.-i..  i. ■■;•;.  ;:>■  -iT"; 
daily  motion,  w>i  '.*'*",  -ouili  »/.  I;  i^  .■•  the  '"rb 
iiiaLruiiurio. 
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^LEAfENT    TO   No.  Sg.    FRIDAY,    OCTOBER    //,    1SS4. 


DISCUSSION    ON   STORAGE-BATTERIES   BEFORE   THE  ELECTRICAL 
CONFERENCE  IN  PHILADELPHIA. 


ddeu  outbtimt  of  iiit«reAt  in  secondary 
t  the  time  the  Fiiurc  battery  was  flr5t  in- 
i  Eii^laiii]  lett  to  simie  unfortunate  rosulis 
pe  of  baiikriipl  electric  companies.  The 
thut  sufficient  electricity  to  do  most 
Id  work,  and  give  all  needed  llgiit, 
At  one's  d(>or  each  morning.  The  idea  nf 
Hectricily'  was  a  Uklngone  with  the  public, 
as  it  was  intrnduced  with  the  best  of  in- 
t»;  but  the  secondary  battery  ha*  not  proved 
i  A  boon  as  was  expected.  In  view  of  this 
die  interest,  the  discussion  on  Che  subject 
of  the  leadini;  electricians  of  Engtaad  and 
t  the  electrical  conference  was  of  especial 
B<*.  This  discugsion  shows,  as  well  as  any 
,  the  present  state  of  opinion  among  those 
ble  of  judging  of  the  secondary  battery, 
lesion  was  opened  by  Mr.  >V.  H,  Preece. 
or  W,  H.  PiiKacK,  London,  England.  — I 
called  upon  somewhat  unexpectedly  to 
Usoussion  oti  this  question  of  storogo-bat- 
ld  1  regret  very  much  that  I  haro  no  notes 
to  refer  to,  aikd  Umt  I  shall  have  to  trust  a 
[  10  ray  memory.  As  I  am  not  possessed 
TBCtMory,  I  don't  think  I  nhould  develop 
•  error,  although  Mr.  Ellison  himself  has 
Uiat  this  question  of  storage-l>atterie.s  has 
[  the  momt  remarkubte  power  of  man's  latent 
for  lyliiff.  (Laughter.] 
macb  a^ree  with  3£r.  Edison's  definition, 
Ink  there  has  lieen  more  lying  and  more 
and  more  rascality  done  over  this  quos- 
tonige-baiterie<9  than  over  any  other  depart- 
eleclrical  science.  Now,  storage-batteries 
Vt  very  improperly  called  storoge-balteries, 
ry  mucl)  prefer  t<j  call  them  secondary  bat- 
ft  Is  t)uite  true  that  this  subject  of  storage- 
is  one  upon  wldch  Itiere  Is  a  good  deal  of 
^tlon,  which  has  arisen  from  the  Introduc- 
Itt  word  *  storage.'  Now,  these  secondarj* 
have  been  before  the  world  for  over  twenty 
d  all  the  physicists  who  go  to  Paris  almost 
f  meet  witli  Ptante  himself,  the  father  of 
Vinent.  For  llie  past  twenty  years,  neiirly, 
m  one  t*i  my  great  pleasures,  when  I  visited 
pay  a  visit  to  Mr.  Plant<$,  who  has  shown 
p  always  bhows  ever>l>*>dy  who  sees  lilm, 
iress    that    he   has    mode.       Mr.    (-amille 


Faure,  conceived  the  notion  of  coating  the  plates  of 
lead  with  the  oxide  of  lead.  These  secondar>'  bat- 
teries had  not  attracted  much  attention,  although 
Ploatd's  papers  deserve  the  most  careful  cnnsldera- 
lion  from  all  electricians;  but  Mr.  Faun^  found  that 
by  coating  the  [losilive  plate  of  the  secondjirj'  cell 
with  a  layer  of  minium,  —  red  oxide  of  leatl,  —  he 
considerably  hastened  the  production  nf  tlie  plate. 
Plant<^  simply  depended  upon  the  electrolytic  action 
of  the  current  in  peroxidizinff  his  plate.  This  is  an 
operation  that  sometimes  involves  months.  Fanre'a 
battery  fell  into  the  hands  of  a  man  who  put  for- 
ward one  of  the  most  diabolical  schemes  that  Paris 
has  ever  produced.  A  man  by  ihenameof  Phillippflrt 
placarded  all  Paris  with  the  most  outrageous  notices 
of  what  this  great  battery  was  going  to  do.  Batteries 
were  to  bedii»tribuled,  Itkomitk  and  ice,  atourduors; 
so  that  motor  power  could  be  obtained  and  u-^ed  In  our 
houses,  and  light  could  be  obtained  from  them.  The 
result  was,  that  a  considerable  sensation  was  createdi 
and  an  attempt  was  made  to  bring  out  an  oCQcial  swin- 
dle; but  it  did  not  succeed.  Another  gentleman  wns 
associated  with  him  by  the  name  of  Marl.  They  bo- 
came  associated  In  London  with  a  gentleman  who 
holds  a  very  higti  position,  and  occupies  in  the  finan- 
cial world  a  very  important  place  indeed,  as  the  head 
of  the  great  firm  of  Mathle,  Johnson,  A  Co.,  who  are 
larije  metallurgists.  Mr.  Sfllon  joined  himseif  wilh 
a  Mr.  Volckmar.  They  brought  out  a  compound 
battery;  and  a  company  was  formed  in  London  to 
develop  this  scheme,  and  a  great  deal  of  money  was 
collected,  hut  all  of  it  has  l»een  lost.  Mr.  Volckmar 
himself  succeeded  in  playing  his  part  of  a  plunderer 
sujnclenlty  to  ride  about  London  in  a  manner  Ind  icat* 
ing  a  person  of  great  wealth.  The  fate  of  ihb  man 
was  sad  Indeed,  for  his  body  wa4  found  in  the  Seine 
with  a  bullet  ihrouKh  the  forehead.  Now,  two  or 
three  other  men  had  been  working  at  this  idea,  —  Mr. 
Tribe  and  Professor  Bridgeton.  They  approached  the 
mailer  in  a  truly  scientific  spirit;  and  the  result 
has  been,  that  Mr.  Tribe  has  brought  out  a  form  of 
secondary  cell,  although  It  Is  nut  yet  in  the  marker, 
that  is  a  great  Improvement  upon  any  thing  thab 
has  ever  been  brought  out  before,  ikxt  all  these 
persons  have  been  working  silently  ny^yhis  subjecf^ 
and  have  gone  back  to  Planl^s  ovjjSfiii  work,  and 
they  have  followed  Plani^'s  origUflpKethods  Tho 
batteries  that  I  am  going  to  spi-iTiw^ut  are  hollow, 
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Hiid  the  lucHJIOcaUon  of  Plant^^s  simple  lead  cells;  tbe 
simple  cell  being  iwo  plates  placeil  in  a  dilute  sul- 
phuric ftcid.  one  plate  oxidized,  and  the  other  plule 
pure.  Now,  as  rt*gardA  the  usett,  1  have  made  a  great 
lunny  experiments  with  these  secondary  batteries; 
and  first  I  will  speak  of  the  experiments  made  of 
their  use  tu  telegmphy.  Some  lime  a^o  thu  Idea  was 
mooted  tliat  a  considerable  economy  might  be  cfTected 
in  ihr  working  lelograpli  if  dynamos  were  used  for 
that  purjiosc.  The  dynamo-uachiiiesare  uncd  by  the 
Western  union  company,  and  they  employ  them  for 
their  circiiiui;  but  Lhey  are  not  used  in  England,  and 
we  have  failed  to  use  ihem  for  a  very  obvious  reason, 
w*bich  is  simply  this,  that  in  England  we  do  not  work 
with  'closed  circuits.'  We  work  our  instruments 
with  rapid  reversals;  our  automatic  system,  which 
is  90  very  extensive,  sometimes  fiivlug  us  the  result 
of  the  transmission  of  three  hundred  words  per 
minute,  with  very  rapid  rcven*als  of  very  minuta 
currents.  It  is  absulutely  essential  that  these  currents 
should  be  unifonn  in  their  character.  Now,  the  cur- 
rents produced  by  the  dynamo-machlnea  are  nut 
uniform.  If  a  telephone  be  inserted  In  a  secondary 
circuit,  you  will  Invariably  find  that  you  can  hear 
sonnds  which  are  imlicallve  of  variations  of  the  cur- 
rent, and  these  variations  are  fatal  to  a  fast  speed  of 
working.  But  when  you  use  a  dynamo,  and  utilize 
ihp  current  of  the  dynamo  in  preparing  a  secondary 
battery,  you  then  get  a  means  by  which  you  can  pro- 
duce currents  of  absolute  uniformity.  The  second- 
ary-battery current  flows  out  absolutely  uniform. 
ADd|  again,  it  has  the  great  advantage  of  giving  you 
a  battery  with  a  very  low  reeislnnce.  The  electro- 
motive force  of  an  ordinary  cell  is  as  low  as  two 
volts.  You  may  take  it  as  a  rule  to  be  two  volts. 
Ita  Internal  resUtancemay  be  made  whatever  you  like. 
Now,  I  had  three  series  of  cells  made,  one  sel  being 
Dr.  Tribe's,  ami  another  PlantS's:  and  from  each 
of  these  sets  —  there  were  eight  cells  to  each  set  — 
from  each  of  these  sets  forty  circuits  were  worked; 
that  is,  each  battery  had  forty  distinct  and  separate 
circuits,  so  that  practically  we  had  a  hiuidred  and 
twenty  circuils  running  from  these  Ihrec  secondary 
batteries.  AUhutigh  ail  worked  (or  about  three 
months,  I  think  Ihe  exact  time  was  ninety-six  days, 
all  these  circuits  worked  uniformly  and  perfectly, 
gave  DO  trouble  that  would  necessitate  even  the  glan- 
cing at  them  during  this  xvholo  period  of  three 
montiis,  and  without  any  attention;  when  suddenly 
one  failed,  and  immediately  afterward  another  failed, 
and  then  the  third  failed.  They  were  charged  up 
again,  and  then  they  went  on  for  another  three 
months.  And  they  have  behaved  as  well  as  one  could 
possibly  wish;  so  much  so,  that  one  of  the  first  duties 
that  1  wish  to  discharge,  on  my  return  lo  England, 
will  be  to  arrange  for  a  large  supply  of  tlicse  second- 
ary cells,  and  a  further  use  on  a  large  scale  at  our  bat- 
tery for  the  post-office.  We  have  in  use,  at  (he  general 
post-office  in  London,  six  hundred  and  fifty  circuits 
centralizing  there;  and  we  are  now  utllizini;  about 
twenty-two  thousand  cells.  I  think  it  more  than 
likely  we  shall  be  able  to  work  the  whole  with  proba- 
bly not  more  than  five  thousand  cells. 


Now,  as  regards  electric  lighting.  1  have  alrfadjr 
used  secondary  batteries  for  electric  lighting:  I  haw 
used  tliem  In  tlie  po^l-onicc,  an<l  I  have  metl  thnn 
for  my  own  house.  My  hou»>e  is  in  a  ixtrlion  of  t)i» 
coiintr;  through  whlcli  no  lines  pa^s  for  the  purpriM 
of  electric  lighting,  and  they  cannot  he  found  ttliJlia 
a  reasonable  dlMancc:  so,  if  1  wanted  to  light  my  houw 
by  electricity.  X  must  be  depeudent  ou  my  own  luppl} 
of  electricity.  I  light  my  house  by  g&s:  but  I  Iftini 
my  gas  in  my  garden,  and  I  extract  from  It  that  w^iildi 
I  want,  namely,  light;  and  I  discharge  into  ihealrfrf 
my  garden  that  which  I  do  not  want,  namely,  {»'>lian 
My  gas  is  employed  in  working  a  stnnll  ^a%'i*DgjM^  of 
two-horse  power.  It  is  the  ga^-engine  which  woflns 
small  Gramme  dynamo,  which,  when  worke*laihf(uU 
power,  gives  me  forty- two  volis  and  fifty-two  aiii(<t-rt>. 
These  fifty-two  ampt^res  are  directe<l  into  seveniero 
cells.  Tlie  cells  arc  Plant^s  original  cells.  The  plate* 
themselves  are  two  feet  square,  and  in  e:ich  cril  tbct* 
are  twelve  of  t1ie.«e  little  lead  plates.  Tiif?  lewl  pistes 
are  made  up  of  four  tliin  sheets  of  lead,  ench  •li«wt  I** 
ingabouione  tliirty-second  of  an  inch  thick;  and  th«} 
are  perforateti  in  s<)uare8  regularly  all  over,  and  tltttf 
four  thin  plates  are  tied  together  — they  are  almost 
woven  togetiier — they  are  tied  together  with  lliick 
worsted.  They  are  arranged  in  pairs;  ftlxononeslde 
forming  one  |K)le,  and  six  on  the  oilier  side  furtoinf 
tlie  otlier  pule.  They  are  placetl  In>lde  of  an  ordloju7 
pitch-pine  box.  and  the  Insulation  of  the  cell  li  inilih 
tained  by  a  thin  Indin-rnbber  ba;;  whicli  envelops  It 
It  is  a  loose  [ndia-ruhber  bag  of  alKuit  tlie  samr  »ltftp«, 
and,  when  the  plates  are  put  In,  it  forces  ibe  Indii- 
rubberout,  anti  the  bag  takes  the  exact  form  «if  ibe 
cell,  and  it  makes  the  cell  thoroughly  water Uchl aft* 
thoroughly  electricity  light.  I  have  eevettle«i  •* 
tbese  celts,  all  arranged  iu  a  series;  and  mv  ■'ni^n^ 
which  generates  thesw;  current*,  and  cb  t«W 

tery,  is  in  my  ganl^n.    My  gardener  h»-  ~ln« 

under  bis  charge.  lie  Is  an  ordinarily  iul*>hg«nl 
gardener.  Wlien  he  comei  on  duty  hi  the  murninc. 
he  lights  the  gas  in  the  gas-engine,  and  Ktarl>  xUv 
dynamo  which  cliarges  my  battery;  and  wh.  n  he  go« 
away  to  his  dinner,  after  the  engine  Ita*  Ih'vii  work- 
ing for  three  or  four  hour«,  the  battery  i-*  prepared.  I 
go  home  in  the  eveidng:  I  have  grjt  a  store  of  «)««- 
tricity.  I  have  every  room  In  my  house  fitted  up.  I 
have  at  my  bednde  a  m<>st  charming  liille  llglit,  with 
no  smoking,  and  no  trouble  with  a  wick,  and  no  hfat, 
—  a  mellow  light,  by  merely  tunilngonmy  tap.  1  havt 
the  sofU'St  atnl  most  deliciout  light  you  can  concrivs 
of,  thrown  upon  mv  paper  or  titrown  u|viu  my  b»N>k. 
I  have  had  tbts  going  on  f>ir  four  nitmUi*,  and  I  bait 
never  hiid  any  bother,  except  on  one  occaHinji.  wbsn 
the  gardener  put  his  foot  on  the  wrong  pbice,  anU  the 
engine  came  d'lwn  upon  Ills  foot,  crushing  his  t'te*. 

I  have  a  strong  impre>s]on.  tliat,  ft*r  all  iwlat*<l 
places  similar  tu  mine,  the  storage- bntterv  is  an  vmtth 
tloi  tliitig,  and  I  think  that  some  one  \%  bimnd  to  work 
out  this  (jUHStlon.  Several  are  now  pegging  away  si 
it.  isir  William  Tbotnsim  si:»ot>t  nuuh  time  in  invr»- 
tignling  tbl^  subjeet.  and  liai  giv*-!.  l;  ;*  ■"■■at  deal  t4 
attention,  but  has  not  Miccccdpt).  -atise  ytra 

can  use  a  Piajiitf  cell  imiranimeil*  u  '^^  ^..^  .i.ttrf-Ttt.    h 
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b  at  3r«ur  dl8po«ftl,  and  noboily  will  Interfere  with 
jnu.  If  an]il>ody  else  chooses  to  follow  my  example, 
I  lUInk  Ihey  can  lio  precisely  the  same  thing.  Bui 
il)#r-  nr--  -'iioT  all.  one  of  two  oilier  lises  for  secoiid- 
*r;  Now,  I  havtf  beoii  very  luxurious  and 

Tcr;.     ...t.^»nt  in  carrying  out  this  arrangement. 

For  Instance;  I  have  a  little  daughter  who  ha^  a  very 

Stiy  dxll-house.  Her  doll-house  consisis  of  six 
and  eai'h  room  is  well  furniRhed,  and  well 
datcti  with  fhamiing  Utile  dolls.  It  is,  of  course. 
>»ary  that  ca^'h  room  should  be  supplied  with  a 
iltiK  Utile  electric  li.!;ht:  so  each  tootm  i»  sup- 
pliol  with  this  Ui;ht.  TIjen,  I  have  a  ci5arette-liglit<*r, 
oooalftUn;*  of  a  pifce  of  plaLliuuu  which  can  be  ren- 
dered red-hot  by  the  secondary  baiiery.  The  difll- 
^ttlty  in  doing  thai  sort  of  thing  wilh  Llie  usual  mode 
of  distribution  i«  ihat  ytm  want  the  benefit  of  cutting 
off  a  portion  of  your  current.  I  interrupt  a  current, 
flowing,  aay^  six-tenths  of  an  ampt-re,  by  pulling 
loto  llir  circuit,  liy  u  switch,  a  secondary  cell,  ihat  di- 
mlnUhrt  the  lisht,  and  sels  up  a  counler-electro- 
motlre  force  of  iwo  volu  for  the  lime  being.  While 
tha:  c»>ll  Is  In  the  circuit,  yourlight  iaalittlc  dim;  hut 
•hwi  I  take  from  the  poles  of  that  secondary  circuit 
two  wires  In  connection  wilh  a  piece  of  platinum  wire, 
th«n  UiP  ourrent  paa*e»  through  the  platinum;  and 
Ibis  current  is  due  to  the  two  volts  from  the  second- 
arx  cell.  This  piece  of  platinum  wire  is  heated  up 
vtah  a  current  quite  snffieieutfor  the  purpo^te,  with 
only  two  volts. 

Sow,  there  is  another  field  in  which  satisfactory 
eip^r*m^»i!»  have  beeu  mai]e  with  secondary  cells, 
ai"  n  liylitlnu  tip  trains  of  cars  by  electricity. 

Ti  rt  iIon»*  on  one  of  our  niilways  between 

lionJHu  xnd  Brighton.  The  railway  company  has 
be«n  (or  some  months  past  lighting  i.p  one  of  il9 
cspfRst  trains  wilh  sccomUry  batteries.  The  dyna- 
mo U  warlibd  by  Uie  motion  of  the  wheel,  and  the 
djnuUAo  Hiarttes  the  battery  during  the  lime  that 
Um  tr^n  is  workln^r.  and  the  battery  is  being  charged 
daring  thr  wliole  of  that  lime,  and  the  current  is  being 
extrart^d  from  the  battery;  so  that  you  have  a  light  In 
yo'  ^  which  is  perfectly  steady,  and  quite  In- 

d'^.i  f    the    motion   of   the  train.     And   that 

leati-  inp  t(<  a  point  which  I  omitted,  and  which  led 
me  to  work  so  hanl  at  »ecundary  batteries;  and  thut 
U,  thjU  a  secondary  battery  renders  the  current  pro- 
duced by  ihe  inconstant  cngiue  and  the  inconstant 
dynamo  j»rrfectly  steady. 

It  U  a  difflonit  thing  to  say,  that,  In  malctng  an 
apphanc^  of  any  kind,  we  have  reached  absolute  per- 
foctlon:  but  (  can  say  Ihii,  that,  when  you  have  a 
»fObd«ry  battery  Inaerted  in  the  electiiclight  circuit 
at  a  abunt  (p.  '^"^i,  it  renders  your  current  perfectly 
tuUonn,  and  ynar  light  is  as  uear  pcrfectl'^n  as  It 
can  be.      Supp<^>«ln>;   that  your  lamp   requires  fifty 

vn''-    •'•' Ml  will  require  twenty-five  cell*;  and  I 

•■'  myself  that  it  would  be  quite  {Hissihle 

I''  '   •  •'  -  "urpose  that  ought  not  to  cost 

III  '  a  cell.     You  put  twenty-ttve 

of;...--  ...  VL,,T.  ..t^  iirst  curreni  Ihat  goes  Lbruugli, 
tlnpljr  cli&r^ea  the  lead  plaLea ;  one  is  coaled  with 
«lldc,  aod  tb«  other  is  clear;  and  you  gel  a  couuier- 


electromotive  force  of  fifty  volts.  The  consequence 
is.  no  current  whatever  paases  through  the  second- 
ary  cell  niili'ss  it  has  once  been  raised  to  fifty  volts. 
The  whole  cnrrent  goes  through  your  lamp  unless 
there  is  ilickerlng  of  the  ent;lne.  Then,  if  there  is 
flick*?ring  of  th»^  engine,  Ihe  energy  ibal  is  stored  up 
in  the  battery  passing  through  the  lamp*  makes  the 
light  unifortn,  and  In  that  way  you  get  the  storage 
effect  by  the  use  of  the  secondary  battery. 

There  are  certain  defects  that  have  developed  them- 
selves in  tin'se  biitteiies,  that  have  beeu  gnnlually 
curfd.  The  grent  ilefect  in  all  secondary  batteries  Is 
due  to  buckling,  —  a  fact  due  lo  the  formation  of 
peroxide  np'm  the  plate.  You  will  find  your  lead 
plate  will  buckle  up  Into  all  kinds  of  pMsitions,  and 
the  two  plates  will  come  into  contact.  This  difficulty 
I  have  soiuht  to  overcome  by  supporting  the  two 
plates  by  means  of  a  plate  made  of  paraffine-wood; 
but  the  most  effective  arrangement  that  t  have  tried 
Is  ebonite.  This  ebonite  is  funiished,  slimped  out 
to  the  proper  size,  and  Is  very  light  and  very  ihin, 
though  quite  equal  to  preventing  all  buckling. 

Secondary  cells  have  not  been  in  use  long  enough 
to  enable  us  to  determine  how  long  they  will  last.  I 
hare  had  them  In  use  for  four  montlis  with  a  ^ignof 
but  little  disintegration  of  the  positive  plate,  t 
think  Ihat  the  phites  will  have  lo  be  renewed  only 
about  once  in  every  two  years.  Those  that  I  have  in 
use  were  re-chargfd  at  the  end  of  four  months. 

The  charm  of  the  whole  thing  Is  such,  and  its  cost 
is  so  tritiing,  that  1  shall  keep  it  In  my  house;  and  I 
am  quite  Mire  that  all  those  who  have  worked  in  the 
same  direciiun  in  regard  lo  this  matter  of  electric 
lighting  will  never  givu  it  up.  The  eleclric  light  It- 
self has  »ome  sort  of  a  charm  about  It.  Objection 
ii!  made  to  the  co^t  of  Introducing  It;  but  1  have 
proteateil  ofien  and  often  r^ainst  the  comparison 
that  is  drawn  between  the  co^t  of  gas  and  tlie  cost 
of  electricity.  The  two  things  are  not  to  be  com- 
pared. When  we  indulge  in  luxuries,  we  dou*t  com- 
piire  the  cost  of  the  luxurie.s  with  other  things.  If 
you  want  fine  IS^U  port,  you  don't  compare  lis  price 
with  that  of  ordinary  claret.  If  you  want  to  in- 
dulge in  a  fine  phcaSiint,  you  don't  cotnp.ire  It  with 
the  old  cock  that  crowed  before  Peter.  8o,  when 
you  have  a  delightful  luxury  like  electricity,  you 
don't  want  to  compare  its  coitt  with  that  uf  g^is  or 
sperm  caihIIos,  or  »ny  other  mode  tty  which  life  Is 
shortened  and  ultimately  <Iestn)yed.  Here  we  have 
something  Ihat  In  the  out-of-the-way  houses  tends 
to  lengthen  life  and  to  satisfy  us.  giving  ua  some- 
thing cool  and  delicious;  and  E  say,  all  cotnparisons 
with  gai  are  uiterly  ridit'iitous.  in  reference  to 
these  enterprising  light-companies,  they  will  soon 
bring  electricity  to  our  doors;  and  we  will  all  take  It. 
When  pv<»ple  can  get  electricity  at  their  door-,  and 
can  get  It  wirhoul  much  cost,  a«  Indeed  they  can, 
Ihey  will  ci-rtatnly  have  it.  Ho  I  look  upon  the  days 
of  gas  as  being  numln-red;  but  gus  is  a  mo'^i  inipor- 
laut  power,  and  it»  ust*s  are  just  in  tln^ir  inf.inry. 
The  diiys  of  gus  as  a  dUtributer  uf  |K)wer  and  heat 
are  coming.  At  the  same  lime,  electricity  Is  going  to 
supply  light  such  as  we  want. 
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There  are  many  facts  connected  with  the  working 
that  I  shoiilrl  have  liked  to  give  you.  I  should  have 
likpil  to  give  ynii  tlie  efHoiency.  t  have  made  care- 
ful experiments  as  to  Uio  efficiency  of  the  »ti»nij»c 
up  to  the  present  time.  The  cost  is  certainly  within 
the  reach  of  every  man  In  this  room.  Every  single 
man  in  this  room  can  afford  the  comfort  wliich  this 
light  will  give  liira:  and  an  electric  plant  will  enable 
him  to  live  four  or  five  yeara  longer  la  this  world 
than  he  would  without  the  electric  light. 

Prof.  W.  I(.  EIaukness.  —  I  was  very  much  pleased 
and  gratified  at  hearing  Mr.  Precce's  remark  as  Lu 
the  use  of  secondary  hatteries.  After  all  that  liaa 
been  satd  on  both  »ide9,  it  is  gratifying  to  find  that 
we  have  a  certain  and  valuable  method  of  lighting 
which  is  effective  and  economical.  I  wish  also  to 
add  my  testimony  on  one  or  two  points  which  Mr. 
Preece  has  mentioned,  and  thai  la,  to  the  courtesy 
unffurmly  ^howu  by  ^Ir.  PUntt^  to  any  one  who  visits 
him  at  his  laboratory.  I  had  the  pleasure,  with  some 
friends,  of  vlsliing  his  laboratory,  witnessing  many 
experiments  made  with  a  large  number  of  »econdary- 
batlery  cells.  As  we  all  very  well  know,  his  invention 
has  resulted  in  the  adoption,  not  only  of  those  second- 
ary cells,  but  also  of  the  cells  themselves.  The  use  to 
which  he  has  put  theui,  however,  has  le<l  to  many 
absolutely  now  experimeots,  so  far  as  I  know.  It  is 
also  a  point  of  interest  to  know,  as  probably  some 
of  you  do  know,  that  Plant<S  liimself  ttie<l  a  method, 
many  years  ago,  of  covering  the  plates  with  minium. 
If  Professor  Uarker  were  here,  he  would  bear  witness 
to  Iho  fact  that  Plants  has  used  both;  that  he  tried 
the  same  thing  several  years  ago,  and  found  that  It 
was  not  811  elTiiclive  as  a  battery  of  his  own  plates  by 
the  muthud  adopted,  which,  though  necessarily  slow, 
probably  resulted  in  a  better  form  of  cell.  So  U  Is 
gratifying  to  know,  from  the  experiments  of  Professor 
Preece,  that  we  are  iidvuncing,  so  far  as  new  experi- 
ments are  concerned,  and  that  we  are  Anally  going 
back  to  the  original  form  devised  by  Plante. 

There  may  be  one  reason  wnrlli  mentioning.  We 
are  all  well  aware  of  the  careful  and  Interesting 
experiments  referred  to  by  Mr.  Uriglit,  on  the  chem- 
istry of  the  secondary  battery.  These  experiments 
show  us  that  there  is  a  greater  or  less  formation 
of  the  lead  hulphate  in  connection  with  the  cell 
adopted;  and  that  also  showt»  us  why  lite  electro* 
motive  force,  h.aving  run  down,  aftern  period  of  rest, 
is  recovered  to  a  certain  extent.  A  great  many 
points  have  In'en  cleared  up  that  were  certainly  quite 
enignuitical  before.  Now,  some  exiK-'rimenti,  and  I 
think  some  of  those  that  have  been  jiublished  l)y 
Professor  Harker,  go  to  sliow,  that,  in  the  Plants 
cell  !i»  furmed  by  Plantc,  —  by  a  rather  slow  and  tedi- 
ous proce>s,  hut  by  the  method  of  Planie,  —  there  is 
at  least  a  small  iimnuul  of  lead  sulphate  produced. 
I  take  it  that  the  glvitig-out  of  the  cell  U  due  to 
the  formal  ion  of  sulphate;  so  that,  if  thuse  celli  are 
formed  by  the  rules  laid  down  by  Plants,  they  will 
have  H  tolerably  long  life.  Now,  just  one  word  with 
reganl  to  the  cost.  Vou  will  remenilH.*r  that  a  year 
or  so  ago  Prot'es!»or  Lnngtey  showed.  I  think  Wyoud 
any  question,   that  the  percentage  of   the  radl&nt 


energy  from  an  Arjtand  gas-hunicr  that  is  effective 
in  producing  illumination  is  le^ss  than  one  per  cenL 
It  certainly  is  a  very  curious  result.  It  ia  less  Hum 
one  i»er  cent,  and  there  is  little  dntibl  about  tbe 
energy  which  goes  up  through  the  rhimney. 

Mr.  N.  b,  Kkitu.  —  Plant^  was  evidently  far  ahfsd 
of  his  time,     lie  produced  what  i»  to-day  found  to  ha 
of  van  practical  importance.     In  1600  or  18*11,  atwut 
the  time  of  his  publlsiied  experiments,  there  was  uo 
electric  lighting;  certainty  none  as  It  exists  to-day 
There  were  then  electric-lighting  men  who  were  fsr 
ahead  of  their  time;  but  it  is  only  within  tlie  past 
four  years,  we  may  say,  that  we  have  hsd  any  (>os*lblo 
application  of  the  secondary  battery.     I  ans  le<l  rery 
forcibly  to  consider  this  point,  because  lu  td7S,  during 
the  experiment  I  was  then  carrying  on  in  the  elec- 
trolysis of  lea<l,  and  in  collateral  experiments  which 
relate  to  the  chemical  action  of  lead  lu  v&riotu  sol- 
vents and  in  various  electrolyses,  I  was  led  to  make  a 
secondary  battery  after  havhig  made  one  of  Plasty's. 
I  made  one  by  coating  the  plates  with  peroxide  of  trad 
by  electro-deposition  —  not  peroxide  of  lead  formeii 
from  the  substance  of  the  plate  itself,  as  by  Planl^; 
not  by  coating  tbe  lead  plate  with  oxide  of  lead.er 
peroxide  of  lead,  as  tlie  ca.He  may  he.  from  extrmsl 
sources;  but  l>y  coating  it  by  deposition  from  a  sola- 
tion  of  lead  In  which  the  plates  were  immersed.    I 
took  two  huuilred  and  forty  cast  pieces  uf  lead  plsli^ 
each  one  foot  square.     I  divided  them  Into  ten  celK 
making  twenty-four  plates  of   each   cell,  twelre  of 
which  wei-e  poMlive,  and  twelve  negative.    By  iwIbi 
a  suitable  solution  of  lead  (a  sub-acetat«  of  l«sJ  la 
nitrate  of  sodium),  and  by  treating  that  with  tcur- 
rent  of  electricity,  I  produce<l  deei*mpo»itlun  of  Uiv 
solution,  deposition  of  peroxide  on  th< 
and  at  the  same  lime  metallic  lead  was 
the  uegative  plate  in  a  very  finely  dtvitirii 
talliue  state.     Some  hydrogen  is  also  dep>» 
the  lead,  —  an  equivalent  to  the  oxygen  that  isiirj"-- 
ited  in  chemical  combination  with  the  had  u|Min  Ok* 
positive  plate.    These  plnles,  after  pr--^-        "    " '• 
tallic  lead  so  as  to  cause  it  to  cohere 
the  plate,  were  taken  from  ihi?  solution  .um 
in  sulphuric  acid,  and  gave  a  very  s;iTi<>r4> 
ondary  battery  indeed.     At  that  time  (in  M 
I  ran  a  dynamo  as  an  electric  motor  with 
tery,  and  I  effectefl  some  chemical  and  r 
decompositions  in  a  solution  of  sulphat*?  • 

and  did  some  other  things  which  were  then  <■•    

possible  commercial  applicntinns  of  tecoudary  lisi- 
terles.    Since  that  time,  electric  lighting  h^  '"' "' 
descence  has  come  to  the  front,  and  we  tind 
use  of  secondary  batteries  which  has  l»e*'n  m   , 
set  forth  by  Professor  Preece.     At  (hat  time  ni'  JM 
not  have  telegraphy  by  the  dynamo:  but  wo  had  IrlT 
raphy  by  the  use  f)f  the  primary  batteries  with  which 
we  are  all  so  familiar.     I  have  .-since  that  ttiuf  nrmA 
on  a  considerable  number  of  cxpi.Timenls  relatiiiSW 
secondary  batteries.     The  whole  siihWct  is  an  flfciiT* 
chemical  one.     There  is  a  chemi-  ■•  <d 

the  solution  by  the  pos-^age  of  a  <  i  i  ity. 

There  is  a  decimipositlon  of  the  water  <d  the  liw- 
trolyte  cither  primarily  or  •ecomlarily.     Dxygeu  (C^tn 
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drogen  to  the  otkor.    For  a  new  exper- 

ken  solutions  wlilcb  suflfer  ilecompo- 

ilelivfring  free  Iiy-irogen  »nil  oxygen. 

n,  fur  Instunce.  solutions  of  the  sub-salti 

A  currtMUeaiHC^  liecamposition,  ftnd  a  dcpo- 

itft  of  piM*(>xide  of  lejwl,  am!,  upon 

f,  >•'  IhmI,    For  instance:  I  havetakftii, 

it'*,  5  ptiilti  of  carbon,  tind,  for  the  other,  a 

A  ftoliition  of  a  low  anb-salt  of  lead 

■  ((Tiilyte.     By  piissln;;  &  current  of 

L;  I  it,  tlie  action  is  to  raise  the  sub- 

,  ]tr-ii.»  <.Ait.     This  takes  energy,   wliich  is 

by  ibc  chemical  acttoD.    Then  the  cliarge 

city  is  returned  until  ihe  peroxide  of  lead 

eniervd  the  solutions,  and  the  lead  has  also 

lilo  the  solution.     The  action  of  the  char- 

ent  of  electricity  is  to  raise  the  electrolyte  to 

laditlon:  but  the  charging  action  ia  stoppej 

At  iHiiui  U  reached,  because  the  end  would 

kd  in  passing  it.     I  am  also  carrying  ou 

Mrinient?  In  the  way  of   storage  for  elec- 

Ln  the  use  of  secondary  battorles.    I  can 

ve  particnlars,  except  rhi^:  the  idea  is  to 

the  integrity  of  ibe  plate  —  of  the  inside 

tran  indetinite  length  of  time,  Siiy,  as  long 

bR  practically  wirth    while.     So   far,  .ifter 

nths'  use,  1  have  been  able  to  oxidise  the 

the  desired  depth  (say,  one-Mxteenth  of  an 

I  preserreabackin^of ^metallic  lead.    Under 

i-r-.  if  Miv  theury  and  practice  be  correct,  I 

I  to  replaoo.  a* in  the  present  known 

».;  i.he  oxide'pUte. 

il.litLKs  H.  KoYLE.  —  I  should  like  to  say 

i;  in  nrferenee  to  the  theory  of  the  secondary 

There  are  no  substancea.whicb,  placed  in 

Uon  iu   a  secondary  battery,  will  give  the 

tive  force  that  tlie  peroxide  of  lead,  and 

fit  llie  Plaut^  cell,   laid  opposite    to   each 

111.     tt  remains   as   It   w;is   tii    ISjO,   when 

l>erlmenlcd  and  wrote.     I  have  exp4*riment- 

>ther  substances;  and,  although  my  experi- 

nol  been  exactly  uaelesji,  it  has  been  the 

to  iu 

ttftsaiiies  of  the  plate,  then,  are  the  only 
to  be  considere<l.  Tlicy  are  three,  and 
try  simple  ones.  Flr«t,  the  plate  made  must 
uct»»r  of  electricity,  und  that  leaves  us  the 
e  plate.  In  the  second  place,  mu<4t  resist 
action  of  sulphuric  acid :  that  leaves 
for  Ave  expensive  metal*,  —  pLitlnum, 
tid  gold  and  carbixi.  Our  li>t  is  very 
lured,  as  wo  have  pr.ictically,  for  this  pur- 
f  carbon,  as  the  expense  of  the  other  metals 
at  U>  allow  tliem  to  be  used  extensively  for 
lal  pur|H>sei. 

rbcn  we  get  the  third  and  last  condition. — 
fa,  that  Uie  plate  mu^t  resist  buih  electro- 
Ki  and  the  oxldlKlni;  action  of  the  current, — 
r«4i?*t  the  el«?cirolytit'  actluu  of  the  current 
ly  well.  But  Uic  oxidizing  action  of  the 
ices  the  lead  to  a  peroxide  In  a  very  short 
tat  leavca  us  only  one  thing  for  a  secondary 
future, — carbon. 


I  think  tliere  la  no  way  of  upsetting  that  rery  short 
argument,  I  should  be  very  glad  to  know  if  there  Is. 
Now,  then,  the  manufacturer  of  the  carbon  plates 
called  good,  makes  platen  which  shall  contain  a  very 
largo  amount  of  tite  subistancc,  bccaui^e  the  capacity 
of  tiie  storage-battery  defjend^  entirely  upon  the 
amount  of  lead  and  peroxide  nf  lead  which  you  can 
put  upon  these  plates.  They  are  Ihe  substances  that 
you  will  have  to  depend  upon  for  your  electricity. 
Of  conrso  it  Is  not  necessary  to  say  that  they  wiil 
answer  the  purpose :  they  are  the  substances  in  which 
the  chemical  action  takes  place. 

Now,  ii  Is  possible  to  take  carbon  and  to  manu- 
facture carlwn  plates  by  the  ordinary  method.  Take 
ground  cliarcoal,  ground  gas-carbon,  ground  flint, 
and  mix  gas-tar  with  it,  or  molasses,  or  any  hydro* 
carbon.  This  is  put  Into  a  press  and  the  shape  Is 
given  to  It;  and  then  it  is  put  into  a  closed  furnace 
and  carbonized,  so  as  to  drive  off  the  gas,  and  leave 
the  carbon  free.  Those  plates  are  pretty  good  for 
ordinary  primary  batteries;  but  when  your  lead  con- 
tains a  lot  of  little  holc^,  very  much  as  the  lead  now 
in  ufle  does,  the  plate  is  very  apt  to  disintegrate. 
There  Is  such  an  enormous  amount  of  surface  ex- 
posed, that  the  action  of  the  cell  is  apt  to  disin- 
tegrate the  plate,  and  the  metal  will  scale  off.  A 
better  way  to  make  the  plate  is  then  to  be  considered. 
There  is  a  method  of  making  these  platen  which  is 
very  much  liked,  —  a  method  In  uw  by  the  U.S. 
lighting  company  in  the  manufacture  of  carbon  for 
their  incandescent  lamps;  that  Is,  to  take  celluloid 
and  put  it  through  some  chemical  operation  which 
deprives  It  of  a  part  of  its  gum,  ibereby  leaving  a  sub- 
stance very  easily  carbonized.  That  substance  may 
be  cut  into  any  shape  of  plates  de«ircd.  You  can 
make  some  of  these  plates  thick,  and  some  thin,  and 
you  wiil  always  have  a  guud  plate,  ll  is  not  very 
strung,  but  It  Is  a  good  plate.  Another  method, 
which  I  myself  have  uwd,  I  have  found  to  work  very 
well,  and  I  shall  have  more  to  say  about  it  in  the 
course  of  a  few  miitutes.  At  present  I  can  only  tell 
you  the  general  methoil.  I  take  gas-tar  and  put  It 
in  a  closed  furnace,  and  drive  out  the  gas,  and  so 
get  rid  of  the  ordinary  illnmlnating-gas.  the  heavier 
gas,  which  is  condensed  as  It  paases  through  the  tubes. 
The  constitution  of  the  coal-tar  depends,  first,  upon 
the  conxtit-ution  of  the  coal;  in  the  t^econd  place, 
upon  the  temperature  at  which  the  gas  Is  driven  out. 
The  object  Is  to  get  out  the  lighter  p^rts  of  the  coal- 
tar.  Coal-tar  is  a  very  composite  substance.  The 
physical  qualities  of  coat-tar  vary  very  much,  accord- 
ing to  the  temperature  at  which  the  gases  were 
originally  driven  out,  and,  again,  according  to  tho 
temperature  at  which  evaporation  is  carried  on.  It 
requires  months  of  experiments,  as  I  have  already 
said,  before  one  can  determine  what  is  needed.  This 
coal-tar,  when  It  is  thus  taken  and  evaporated,  ami 
brought  down  to  a  requisite  consistency,  which  is  a 
matter  of  experience,  is  taken  and  put  into  a  box 
prepared  for  the  purpose,  and  put  in  an  oven  which 
is  closed.  The  tops  of  these  vessels  arc  covered  with 
sand,  and  one  thing  and  another.  In  the  ordinary  way, 
to  prevent  the  presence  of   air;   then   the   heat   Is 
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turned  on;  and  gradually  this  stuff  begins  to  boil. 
You  cannot  take  up  this  evaporated  mass  and  tell 
what  will  be  its  quality,  until  it  has  been  evapo- 
rated. Then,  formulating  these  three  things,  you  can 
tell  what  temperature  you  want  to  use  under  this  tar 
in  a  boiling  state.  Then  I  have  devised  a  process  of 
quite  suddenly  increasing  the  heat.  This  la  done  by 
means  of  a  double  oven,  one  part  beinji;  heated  mod- 
erately, and  the  other  to  quite  a  high  desree  of  heat. 
When  the  tar  no  longer  boils,  it  is  suddenly  carbon- 
ized. Tou  then  have  to  make  your  plate.  I  take 
this  substance  and  cut  it.  It  Is  true,  it  is  carbon, 
and  it  is  pretty  hard,  and  there  is  difficulty  in  cutting 
it:  so  I  have  devised  another  method  to  free  myself 
of  the  trouble  of  cutting  the  plates,  and  that  is,  to 
prepare  the  plates  of  a  proper  size.  This  is  a  process 
which  I  developed  last  winter.  The  method  of  njan- 
ufacturing  which  1  liave  described  is  susceptible  of 
considerable  uniformity.  The  character  of  these 
plates  is  porous,  and  they  are  of  considerable  value 
in  a  secondary  battery. 

Plants,  of  course,  is  the  great  originator  of  second- 
ary batteries  of  modern  times.  You  can  take  a  Plants 
ceil,  and  you  can  get  forty  per  cent  from  it  if  it  Is 
properly  charged.  A  fair  battery  will  return  proper 
work  up  to  ninety  per  cent.  It  does  not  always  do 
it.  It  has  to  be  carefully  charged,  and  it  will  return, 
un^er  careful  circumstances,  ninety  per  cent. 

Mr.  FuANK  J.  Spraoue.  —  Ninety  per  cent  of  the 
form:  is  tliatwhat  the  speaker  has  told  us?  I  should 
like  to  know  what  part  of  the  circuit  he  uses.  Does 
it  Include  the  battery  ? 

Mr.  KoTLE.  — Including  the  battery,  of  course. 

Professor  Fokbes.  —  I  merely  wi-h  to  draw  atten- 
tion to  this  very  point.  The  difficulty  about  manu- 
facturing those  plates  is  to  get  them  of  a  proper 
length.  We  should  know  exactly  what  we  are  deal- 
ing with.  The  action  is  exactly,  of  course,  as  it  has 
been  described. 

I  want  to  show  to  you  how  the  equations  come  out, 
because  they  are  very  interesting  in  showing  the 
regularity  of  the  secondary  battery  upon  the  bright- 
ness of  the  lamps. 


DmAHD 


=       boo 
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Let  ^1  be  the  electromotive  force  of  the  dynamo, 
Rx  the  resi-^tauce  of  it;  E^  the  electromotive  force  of 
the  secondary  battery,  R^  its  resistance:  7?.j  we  will 
call  the  resistance  of  the  electric  lamps  in  the  circuit. 
That  will  represent  the  resistance  of  the  llffhts  which 
come  into  play.  This  is  given  by  a  well-known  law. 
Perhaps  that  is  the  simplest  way  to  take  it.  Let  us 
call  the  potential  at  the  point  ^,  e,,  and  that  at  the 
point  Bj  eg.    These  are  the  two  points  where  all  the 


three  circuits  unite,  and  e^  and  cg  are  the  pi 
at  those  points.  Suppose  that  «,  is  greater 
then  the  current  circulating  in  each  of  the 
circuits  can  be  put  down  immediately  in  tern 
quantities  which  are  there  shown,  involving 
unknown  quantities  Ci,  f  j ;  the  current  i 
circulating  in  the  partial  circuit  of  the 
always  taking  the  direction  of  the  current  as 
when  the  current  flows  from  ej  to  e<.    The 

in  this  part  of  the  circuit  will  be  — — -^ — 

i2]  being  the  resistance  of  this  circuit.  C«  is< 
from  d  by  replacing  E^  and  JJ,  hy  Et  and  B. 
lively,  and  similarly  for  C3  (Rj  being  the  resi* 
the  lamp-circuit).  Finally,  we  have  the  equat 
the  sum  of  all  these  equals  zero;  that  is  to 
total  current  wliich  passes  through  any  one 
equal  to  zero,  which  is  a  well-known  law.  V 
therefore,  the  sum  of  these  currents  (Ci  +  ( 
equal  to  zf  ro. 

Now,  this  (Ci  — Ci)  is  in  reality  the  unknov 
tity.  It  is  a  difference  of  potentials.  It  is  (1 
unknown  quantity  of  this  equation.  The  resii 
we  arrive  at  on  working  out  this  equation 

e  1  —  C«  =        n\i-  if — '     ^^^'  *"  *  ^®*T  "' 

mula,  and  probably  is  well  known,  and  has  in 

applications  here.     The  application  especia 

finding  llie  current  which  flows  through  ih 

circuit.    The  current  C3,  which  is  the  curr* 

E  R  •  - 
ing  through  the  lamps,  is  equal   to     ' 

that  is,  the  final  value  of  the  current  uhich 
ing  through  the  resistance  of  the  lamp-circui 

Now,  here  is  a  remarkable  thing,  — that, 
much  the  irregularity  of  the  dynamo-mach 
be,  the  current  is  found  to  be  very  stea<ly  in  ll 
circuit  when  we  use  the  secondary  battery 
position.     The  reason  of  that  is,  tlie  fecontl 
teries  which  we  are  in  the  habit  of  using 
extremely  small   resistance;  and,  whenever 
secondary  batteries,   you  will   understand 
use  an  intinitesimally  fmiall  resistance,  compa 
the  resistance  of  the  battery  or  the  resistanc 
such  lamp-circuit. 

If,  then,  we  take  the  resistance  of  the  secom 

tery  to  be  zero,  our  equation  simply  gives  us,  ( 

with  the  otlier  quantities  cut  out;  that  is  to 
current  is  exactly  the  same  as  if  this  dynamo 
working  at  all,  and  as  if  we  bad  a  battery  of  ii 
mal  resistance,  with  this  electromotive  fort 
working  through  thesp  series  of  lanip-circuiu 
As  I  am  here,  I  may  as  well  make  a  few 
upon  another  point  in  connection  with  these 
ary  batteries.  Of  course,  the  great  diffi< 
have  had  in  the  pa^t  times  was,  in  the  fin 
that  we  used  thin  plates,  and  they  buckled. 
been  the  most  serious  objection  that  we  hi 
And  it  is  very  satisfactory  to  hear  from  Mi 
that  he  found  that  he  practically  gets  over 
kling  of  the  Faure  cell  and  Yolckmar  battel 
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fi)  >'d  111  tbese  pUtePf  tending  to  buckling, 

i»  -  ■'[lormnMO. 

I  *l>f  iioL  iliink  any  ordinary  separator  of  matertnl 
Mtllcli  U«  speaks  tif  would  Ik*  guflicicnt  to  prevent  the 
bDcXIin^  of  a  Volckniiir  accumulator;  for  the  force 
geti^mifd  In  these  platea,  lending  to  buckle  them,  is 
!«•'  ■■  irmoua,  and  no  ordinary  separator  wotild 

h*-  ist  Ihis.     If  such  resistance  were  offered 

to  iLeui.  1  think  (hey  would  break.  The  reason  why 
he  bos  9urceede<I  in  getring  rid  of  (bis  buckling  is 
btf<catiw>  he  has  rererted  to  what  is  evidently  the  most 
KieiiUnr,  and  which  will  ultimately  be  found  tu  be 
Uk  most  probable,  form,  thai  of  the  old  voltaic  bat- 
tery. The  ol.jcction  to  the  Kaure  cell  was  the  want 
of  -  unnelry  in  Ibe  plales,  tending  to  make 

tl>'  .  and  want  of  bomoiieneily  in  the  Bur- 

facr,  \t1jIi:]i  tended  to  introduce  local  action.  And 
thai  hi  the  one  great  defect  whicli  b.'vs  been  pointed 
Ml  Mmo  time  H^,  which  I  think  most  people  recog- 
Blie  BOW  in  All  these  Faurc  cells  and  VolcktnAr  but- 


I  wish  Mr.  Preece  wmthi  give  iin  some  furtlier  in- 
l(»nBMtt>u  about  the  leng(h  of  life  of  these  cells;  be- 
cAttM  &1lhoii^h  he  has  them  in  his  charming  house, 
sad  allbDugh  they  last  only  four  months,  does  not 
rrrrybody  who  will  call  want  to  obtain  some  more 
i1«flnite  Information?  and  I  think  there  must  be  some 
gmlleman  here  who  can  give  us  more  information 
about  tbe  life  of  the»e  batteries.  As  a  matter  of  fact, 
tbf  Urgrr  form  of  Plant*  battery,  the  improved  type 
of  ti4tt«ries,  which  I  bellere  were  tried  generally  with 
nllrk  acid  in  order  to  render  (hem  more  powerful, 
hate  been  generally  used  with  lead,  but  only  within 
tbf  Uist  yea.r  or  two,  and  therefore  their  absolute  life 
b  not  determined;  but  I  believe  it  is  perfectly  con- 
eednl  that  the»e  voltaic  batteries  an  they  have  been 
prrparcfl  with  lead,  and  as  Mr.  Preece  has  them  In 
his  o«n  establishment  In  his  own  private  house,  are 
U'tiCMidived  batteries,  —  far  longer  lived  than 
artificial  batteries  such  as  the  Faurc  cell  and  the 
:kniar. 
Ilr.  r.  C.  Va\  Dvck.  —  I  do  hope  ilie  people  will 
OoA  \m>  .f;.*'niiraged  in  working  In  the  tine  of  othei* 
In:  les  (be  old  one.     I  think  there  are  casea 

In     battery  is  sure  to  have  a  long  life,  and 

«ar»  tit  keep  itself  charged  without  loss  lor  a  great 
ItttgU)  of  time. 

Tbcre  are  many  uses  for  such  a  battery  as  that; 
■Dd  zajr  owu  work  satisfies  me  that  the  zinc  alkaline 
copper  battery  will  fdl  a  considerable  want; 
loBlJUice,  rnnning  the  magnetic  apparatus  in  ob- 
ktofiev,  and  work  of  that  kind.  I  have  made  a 
t)  t-iuerv  of  that  kind,  using  a  spiral  of  copper 
uialgnnmted  zinc  below,  so  aa  to  avoid 
wn  of  the  deposit  of  zinc  upon  the  cop- 
IHr,  ihereby  aiitalgamatlng  the  copper,  and  reuder- 
iDf  It  far  It'xs  efficient.  Although  the  electromotive 
faro*  In  only  ninety-seven  and  ninety-eight  hundredths 
td  a  vnli,  fiTill  wr  foinul  by  actual  trial  tb.it  charging 
;l  6Und,  then  letting  it  run 
iJings  at  Itie  time,  and  then 
let  -J  luf  (HO  or  three  months  —  we  found 

Ut«  I  enough  difference  In  the  readings  to 


show  the  slightest  loss;  the  battery  bed  retained  its 
charge,  so  far  aa  we  coulil  find  out  by  the  means  at 
our  command,  perfectly  for  two  months;  which  I 
think  14  a  good  showing.  Longa;:o  I  found,  in  using 
A  battery,  that  I  had  to  be  very  particular  about  the 
electromotive  force  to  be  used  in  charging  it.  I  have 
not  linlshed  my  experiments  so  as  to  state  precisely 
the  electromotive  force,  but  it  is  somewhere  between 
a  Daniell  and  a  Urove,  If  yon  charge  a  cell  of  that 
kind  with  a  Urove  cell,  you  will  find  that  the  copper 
strip  will  be  altogether  dissolved  by  alkaline  solution, 
forming  the  cuprate  of  soda  or  potash,  according  to 
the  alkaline  used.  Then  that  breaks  up  in  the  form 
of  oxide  of  copper.  Uut,  If  you  are  particular  about 
not  running  beyond  the  Daniell,  there  is  uo  such  dif- 
ficully  experienced. 

I  want  tu  bay  a  word  on  t)ie  carbon  question.  I 
am  ititerosted  to  know  whether  anybody  has  succeeded 
in  pro<Iuciug  oxygen  ou  carbon  to  any  considerable 
extent  without  dUintegrating  it.  I  have  had  great 
difficulty,  In  my  experiments  with  the  secondary  bat- 
tery, in  getting  oxygen  on  my  carbon  plate,  and 
depositing  the  oxide  of  lead.  I  have  found,  if  I  suc- 
ceed in  bringing  forward  the  oxygen  In  the  slightest 
d^ree,  it  leads  to  the  dUintegraiion  of  the  carbon 
by  means  of  the  oxygen.  Hydrogen  docs  not  do  it 
at  all.  Now,  if  we  place  a  carbon  disk  with  a  plati- 
num disk  in  an  ordinary  Volcknmr  battery,  we  will 
soon  discover  how  long  that  carbon  will  last.  The 
oxygen  seems  to  have  the  power  of  forming  an  accu- 
mulation iu  the  pores,  and  crowding  out  the  cartiou, 
mure  than  the  hydrogen  does.  I  dislike  to  have  any 
thing  to  do  with  the  lead-batlery  mentioned.  1  think 
thut  this  mutter  of  the  copper-battery  is  worttiy  of 
passing  mention,  because  I  can  see  those  caw-'s  arise 
in  which  we  should  Uke  to  have  a  battery  that  we 
could  charge,  and  know  wc  could  depend  upon,  and 
that  would  not  lose  Its  charge  even  after  two  months. 
I  am  positive  that  anybody  who  tried  it  would  be 
pleased  with  the  properties  of  the  copper-battery 
mode  in  the  usual  way,  with  amalgamated  zinc  alkali^ 
either  soda  or  potash.  Preference  should  be  given 
to  soda  on  account  of  Us  being  no  much  cheaper. 
The  method  should  be  to  use  the  Plants  battery  with 
chlorate  of  sodium  In  it.  I  think  the  tendency  of 
the  copper  to  dissolve,  and  to  break  up  into  cuprate 
forms,  is  not  any  greater  when  the  soda  is  nsc<l. 

Mr.  KOYLK.  —  I  just  wish  to  inquire  of  Profesaor 
Van  Dyck  how  his  carbon  Is  made:  It  makes  consid- 
erable dilTerence.  I  should  like  to  know  the  manner 
in  which  the  carl>on  plates  are  fonned.  If  they 
are  formed  by  the  ordinary  method  for  use  in  the 
primary  hatteriw,  the  carbon  being  made  out  of  coal- 
tar  carbonized,  they  are  very  brittle,  and  disinte- 
grate in  the  battery;  but  If  formed  In  the  manner 
I  »peak  of,  from  coal-tar.  pure  and  simple,  so  that 
they  seem  to  form  a  very  much  more  honit^eneous 
mass,  there  is  not  only  a  striking,  but  a  permanent 
di£fercnce  of  the  plates. 

Professor  Vav  Uvck.  —  I  will  slate  |h&l  I  use  the 
commercial  carlton  simply. 

Mr.  KoYt-ic.  —  Another  word.  I  thSnk  that  there 
is  a  great  deal  of  difference  t)etween  Lbe  secondary 
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baltiTv  cotnposetl  of  carbon  plates  ami  one  roraposed 
of  Ic.iil  pliiLcs.  I  tie  not  see  myself  the  rensun  fur 
an  expres'-ion  of  lh«  opinion  ibat  Uie  PlanliS  lial- 
lery  U  decidedly  more  scientific  lliau  any  ollior  bat- 
teries composed  of  a  plate  of  polarizing  subiUmco 
distinct  from  a  plaie  of  lead.  It  Is  easy  lo  construct 
a  Faurc  battery  ihat  will  last  forever.  If  yon  only 
make  ibe  plales  large  enough.  Lead  lias  some  weight, 
&s  Is  w«n  known;  and.  when  you  are  going  to  make 
A  Plantd  batlcry  of  jtnfticlent  size  to  last  any  length 
of  time,  you  will  have  to  make  a  secondary  battery 
of  enormous  weight.  Kor  any  other  purpose  than 
puttiit;;  it  down  In  the  cellar  to  stay,  the  weight  Is  a 
greai  factor.  I  think  that  a  lead  plate  a  foot  s<)nare, 
Iho  ordinary  size,  will  weigh  something  lu  the  vicinity 
of  six  poutids,  —  1  do  not  guaranlee  that  exactly,  but 
I  l>elieve  it  is  in  the  nei<>hborhood  of  six  poiuids, — 
and  a  stiuare  of  carbon  plate  of  the  same  size  weighs 
about  three-fourths  of  a  pound.  Now,  a  battery 
made  of  eleveu  plales  of  lead  of  this  size  gives  you 
something  like  sixty  or  seventy  pounds.  If  you  want 
to  use  electromotive  force,  as  in  some  cases  you  do, 
of  a  hundred  volts,  you  have  a  great  weight:  it  would 
be  fifty  of  those  ctdls,  of  sixty  pounds  each,  which 
would  give  you  about  three  thousand  pounds;  and 
that  is  ftllogether  apart  from  the  weight  of  the  elec- 
trolyte and  tlie  box.  Carbon  plates  will  make  a  dif- 
ferenre  nf  about  twenty  per  cent,  and  the  carbon 
plate  has  the  advantage  of  always  remaining  intact. 
It  will  not  disintegrate,  and  will  remain  permanent 
as  long  ns  llie  box  will,  or  any  thing  else  about  it. 

Mr.  Klihu  TuoMt'soN, — 1  should  like  to  have  a 
method  which  will  tell  whether  the  plates  will  dlsln- 
togrntv  or  not.  Consider  the  plates  that  received  the 
de|x>siLion  of  |»roxide  of  lead.  Suppose  w«  were  lo 
select  one  particle  of  oxide  which  has  been  formed 
from  the  surface  of  the  lead:  what  will  be  the  elec- 
tro-chemical condUlona  of  that  particle?  Evidently 
the  peroxide  iL*elf  is  in  nn  electro-negative  condition, 
far  more  so  than  the  lead  plate:  consequently  it  will 
set  up  an  open  circuit,  and  disirlbnte  ItA  oxygen  more 
or  less  to  the  surmunding  lead,  and  thereby  eat  Into 
the  lead  deeper  and  deeper,  destroying  the  life  of  the 
battery  in  time.  It  would  seem,  from  this  consldera- 
lion  alone,  that  the  lead-battery  is  certainly  limited 
in  iu  life. 

I>et  us  take  the  case  of  the  carbon  plates.  lias  it 
yet  bei>n  proved  that  carbon  is  stable  in  the  presence 
of  peroxide  of  lead,  in  contact?  Perhaps  this  may 
dislrttegnite  (he  carbon,  and  oxidize  It  into  oxide  of 
carbon,  and  at  the  same  time  reduce  the  peroxide 
of  lead  lo  the  teroxide  of  lead  {PbdJ. 

We  have  here  two  different  substances,  one  highly 

eleetro-negutive;   and  the  carbon,  perhaps,  may  be 

inert,  and  Itlien  it  may  be  different  in  electromotive 

force  ever  so  tHijhlly,  and  we  will  have  a  l(»cal  circuit 

which  will  lake  oxygen  from  the  peroxide  of  lead. 

and  oxidize  she  carbon.    If  we  wish  to  make  a  lest 

of  that,  Jet  tas  take  a  massive  piece  of   peroxide  of 

lead  and  a  npccimen  of  the  carbon  which  is  to  be 

tested,  and  p/.Tyce  them  In  an  eiectrolyllc  liquid  (for 

inatancH,    rii'j,(|^|e   sulphuric    acid),  and    see   whether 

wu  '"ave  a  (ij/f^.jrjrence  of  electromotive  force  between 


those  two  substances,  pulling  In  the  clrc 
means  of  testing  a  feeble  current.  If  tli 
such  dilTerence,  the  stability  of  carbon  li 
with  the  jieroxide  of  lead  would  l>e  eMabU 
may  be,  also,  that  the  states  In  which 
known  to  exist  may  control  the  matter  lo 
gree.  It  Is  well  known,  that  if  we  take  a  rtl 
carbon,  and  put  a  current  through  it  of  a  sulll 
degree  to  almost  vaporize  the  carbon,  it  und^rg 
coriain  change  of  condition  into  the  graphitic  va 
and,  in  fact,  it  takes  a  pla<^tic  form.  a«  1  hi 
observiNl.  You  can  take  ihis  carbim  and 
any  portion  of  it.  to  write  with  as  you  woi 
with  a  lead-pencil:  whether  it  would  be  st 
that  form  is  another  question. 

Profeasor  Jamk.s  Dewah.  —  There  is  oi 
have  noticed  thai  Is  of  practical  use  in  refei 
ftGCondary  bat  teriej>,  and  that  i ^  as  to  the  inequAlit 
the  various  styles  of  batteries.  I  have  had 
rlcnce  of  six  months  with  one  form  of  pl 
tery,  —  the  commercial  battery  as  it  is  now 
a  lamp-circuit.  As  il  is  arranged,  II  Is  u«cd 
ing  forty  incandescent  lamps.  Wo  have  oi 
twelve  of  these  lamps  in  use  at  any  one  til 
sequcntly  the  demand  on  the  battery  Is 
great;  and  hence,  in  charging  the  baitefjtj 
with  a  twentynmpi're  current,  which  is 
rent  used  in  charging  them,  that  in^ttead 
to  charge  the  battery  all  day,  as  I  helievi>  wc 
to  be  done  in  case  tlie  wliole  forty  lamps 
used,  we  charge  for  two  hours  in  the  m* 
until  the  cells  give  off  gas  from  the  plates, 
consider  the  charging  as  completed.  I  bell 
three  weeks'  use  of  this  battery,  that  »c 
five  of  the  cells  that  were  lo  sene  in  the 
became  feebler  than  usual;  that  is,  the  lai 
not  up  to  their  usual  standard  of  )>uwcr. 
morning  it  was  found  that  certain  of  tin 
four  or  five  of  the  twenty-one  thai  formed 
lery,  were  much  lower  in  their  cleclromol 
than  the  other  cells  of  the  battery;  that 
if  the  mean  of  the  electromotive  force  waa  U 
they  were  down  lo  less  ihun  one  volt, 
thought.  In  the  first  place,  ttiesc  cells  ndghl 
haps,  become  exhausted  by  short  circuits:  but, 
very  close  examinathiti,  there  were  revealed  no 
circuits  in  the  cells;  and,  fnrihermwre,  wl 
charging  current  was  put  on  again,  those 
the  hrsl  of  the  whole  battery  to  give  evl 
being  charged.  In  other  words,  it  would  sceir 
the  storage  capacity,  if  I  may  use  that  exj 
with  regard  to  those  cells  —  the  storage  C4 
these  particular  cells  bad  been  diminishet 
simple  way. 

Now,    we    restored    those  cells   by   a 
the  process  which  we  were  lii»tructi'd  to 
first  place.     A  batlcry  was  firsl  set  up;  thaLJ 
a  prolonged  charging  of  the  whole  body, — 
of  some  twenty  hours  with  a  current  nf  t< 
ptre^,  and  then  a  discharging  of  the  wlnde  bal 
a  fixed  resistance,  which  wai  about  ritual  to  Ifa 
mate  resistance  (say,  eight-trnths  of  on  ohm) 
a  charge  of  twenty  hours  with  a  iwenty-axnj 
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flgiln  n  discharging  the  battery  for  three  or 
tix^dresiRlance;  then  are-charging 
:  and  at  the  cod  of  that  time  the 
r*ain  i^ood  condition  n^in,  and  those  par- 
eUi  which  we  had  found  had  given  out  before 
It»  out  again  for  several  dayn;  hut  in  every 
tiiiik,  whore  tliat  procesH  has  been  repealed 
four  time.*.  It  finally  took  nhnut  throe  weeks 
i  batleries  to  give  ont.     I  don't  rpniemherex- 
r  nh^lli^r  rho  samw  cells  are  involvi-d,  bnt  I 
I  nut  of  the  five  or  six  cells,  four  were  in- 
rerj'  tinu*.     We  occaaionnlly  find  another  cell 
the  ^Atne  way,  and  I  think  it  is  a  question 
ihen  all  the  cells  will  probably  behave  in  the 
ly:  otherwise  lh«  cells  which  are  good,  and 
ve  not  given  any  trouble,  are  good  cells;  and 
no  doubt  about  the  resistance  of  the  whole 
The  electromotive  force  is  very  constant, 
exception  which  [  mentioned,  and  the  light 
alUfactory.     But  I  am  not  at  all  sure  that 
ice  has  found  n  solution  of  ibe  light  In  ques- 
neaufl  of  the  secondary  battery.    It  i»  to  be 
kat  he  has.     My  experience  rather  indicalea 
Eiave  not  got  a  storage-battery,  or  a  secondary 
'hicb  will  be  a  practical  instrument. 
KrXK.  —  1  should  like  to  reply  to  some  of 
rvalions  that  have  been  made;  and,  in  the 
!.  i   Hhould   like   to  corroborate  what  has 
about  the  percentage  that  the  storage-bat* 
Id  utilize  in  ^^bape  of  light. 
C«nlly  Professor  Dewar  was  kind  enough  to 
Calculation  for  me  that  brought  out  a  very 
g  reault,  and  the  re5uU  was  this.     I  wanted 
the  relative  proportion  of  energy  expended 
nt  modes  of  arliliclal  illuminatiun.    I  vant- 
>w  how  much  was  expended  In  the  sperm- 
give  onc-caiidle  light,  and  how  much  in  a 
,  and  how  much  In  electric  lamps.     The 
Professor  Dcwar's  calculation  was  to  show 
.  sperm-eanille  fur  one-candle  light  we  ex- 
ely-seven  waits.     The  experiment  with  gan 
tliAt.  for  every  eandle  given  out,  sixty-two 
consumt'-d.     \ow,  I  have   bet-u  experi- 
■tirltli  various  inciuidescent  tamps;  and  one 
e  a  result  showing  that  it  was  possible  to 
|e  candle  for  two  watts  and  half.     Mill  with 
Inalion  —  use  of  are-l>ght«,  such  as  are  used 
T«et  —  we  get  a  candle  for  each  watt  ex- 
ind  In  the  nro-lanip,  when   bereft   of    tlie 
truclure   put   around  them    to  destroy   or 
lelr  li^ht,  and  we  !;ei  all  the  light  cmiUed, 
probably  get  a  candle   for  encli   half-watu 
ft  gel  one  candle  for  the  expenditure  of  one 
•e  do  expend  ninety-seven  watts  in   the 
it  is  clear  that  ninety-six  watts  must  have 
ted,  as  it  were,  in  that  effect. 
Is  au'ither  point  that  arises  out  of  this,  to 
Irani   pnrlicularly   to  call   your  attention; 
Z  am  afraid  I  am  going  to  get  into  a  subject 
if  introduced,  many  of  you  may  set  me  down 
ti>tfro«tox.      My  doctrine   is  simply  this, — 
ieve  the  days  of  the  arc-light  are  numbered. 
Ml  the  lights  in  the  future  will  be  furnished 


by  the  incandescent  lights.  My  reason  for  saying 
thai  Ib  simply  this,  —  that,  up  to  the  present  time,  in 
the  incandescent  lamp  such  as  we  have,  the  light  U 
proihir'tHl  by  the  expendituni  of  from  four  to  five 
watts  i>er  candle.  Improvements,  aud  very  rapid  Im- 
provements, are  being  made  in  the  form  of  the  carbon 
hiaments.  We  are  now  using  lamps  In  Kuj^land  that 
give  ns  light  with  an  expenditure  of  only  two  watts 
ami  a  half  per  candle.  If  impri>vement  gt»ea  on  at 
this  rate,  lam  quite  certain  that  before  another  decade 
we  shall  have  incandescent  Ii;;ht  tliat  will  give  us 
one  caudle  for  each  watt.  When  that  is  the  case, 
then  the  incandescent  lamp  will  be  used  in  place  of 
the  arc.  The  arc  requires  constant  personal  super- 
vision.  It  requires  mechanism  to  keep  it  in  order. 
It  only  lasts  a  short  time,  whereas  the  incandescent 
requires  no  atteniiuu  whatever  after  it  is  put  up; 
and  its  life  is  very  considerable  indeed.  In  London, 
lamps  can  now  be  obtained  whose  life  is  guaran- 
teed to  be  a  thousand  hours.  I  believe  on  this  side 
of  the  water  they  are  guaranteed  to  a  certain  extent^ 
I  do  not  know  what;  but  if  we  can  get  incandescent 
lamps  giving  a  light  at  the  expenditure  of  a  watt  per 
candle,  and  whose  life  will  be  over  a  hundred  hours, 
then  it  will  be  a  ca««e  of  gnod-hy  to  the  arc-lamps. 

There  was  one  other  point  that  I  did  not  mention 
in  regard  to  my  battery;  and  that  was,  I  am  u^ing 
only  seventeen  cells.  I  am  using  only  thirty  volt 
lamps,  and  I  use  them  for  security,  first,  because  it 
gives  me  very  few  cells  to  keep  in  order;  and,  sec- 
ondly, because  the  electromotive  force  is  so  low  that 
there  is  not  the  slightest  fear  of  shock,  and  conse- 
qucutly  there  Is  not  the  least  fear  of  fire  due  to  a 
short  circuit  or  imperfect  action  in  any  of  the  insu- 
lation. In  Isolated  houses,  the  lower  you  can  reduce 
the  electromotive  force,  the  safer  it  will  be. 

Now,  with  regard  to  carbon:  I  am  sorry  to  say  that 
I  dlflfer  altogether  from  the  view  that  has  been 
expressed,  that  carbon  is  likely  to  replace  lead  for 
secondary  batteries.  Carlxms  do  disintegrate  willi  us 
in  London  tf>  a  very  lar^e  extent  in  the  present  fonn 
of  battery.  I  had  the  bi-chromale  battery:  the  bat- 
tery we  principally  u*e  is  a  bi-chromate  battery.  In 
that  battery  the  carbons  do  not  last  more  than  twelve 
months.  They  do  disintegrate :  they  tumble  to  pieces, 
they  become  quite  soft  and  spongy;  and  it  is  quite 
impossible  to  u«e  any  form  of  carbon,  —  moulded 
carbon;  and  we  are  obliged  to  use  cut  carbons,  as  the 
moulded  carbons  would  not  last  more  than  two  or 
three  months.  While  the  cut  carbon  does  not  last 
more  ihan  twelve  months,  the  lead  In  the  secondary 
batteries  would  last  more  than  twelve  months.  I 
said  that  I  did  not  agree  with  the  remark  that  was 
made,  the  statement  tliat  it  la^ited  only  four  months: 
I  think  it  will  last  more  than  twelve  montlis.  I  know 
of  houses  where  they  have  l>een  in  use  for  more  than 
twelve  months,  and  I  am  quite  satisfied  that  the 
lead  used  in  the  one  I  have  described  will  have  a 
durability  of  more  Ihan  twelve  months.  I  shall  nf»t 
be  the  least  surprised  if  it  lasts  for  two  or  three 
years. 

Now,  I  look  npon  the  employment  of  the  second- 
ary battery   for  starting  the  gas-engine  as    simply 
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barbarous.  I  say  this  because  I  believe  that  the 
wluile  —  I  should  not  say  tlie  whole,  but  the  greater 
portifin  —  of  the  causes  tliat  have  brought  the  second- 
ary batteries  Into  sui^h  ill  repute  are  due  to  the  vari- 
ous barbarous  practices  that  have  been  wlopled  by 
those  who  Iiave  been  using  secondary  batteries.  And 
those  practices  have  been  indulged  in  williout  the  per- 
son knowing  the  injury  tliey  were  doing  to  the  battery. 
The  practice  has  been  to  <1ash  in  a  piece  of  metal  in 
order  to  sec  the  sparks,  and  then  to  say  what  splendid 
order  the  battery  was  in.  A  more  initiuilous  or  sin- 
ful practice  could  not  be  adopted.  It  is  just  like  a 
doctor  cutting  off  a  man's  forehead  to  examine  his 
tongue.  Such  a  practice  as  that  has  given  the  poor 
battery  a  straight  Idow  between  the  eyes,  which  it 
will  struggle  with  for  days.  Any  practice  that  con- 
stantly calls  into  action  the  force  of  the  battery  on 
such  a  short  circuit  is  simply  barbarous,  and  tends 
U>  destroy  the  battery  more  than  any  thing  else.  I 
test  every  cell  of  my  battery  every  morning  with  a 
galvanometer  of  a  hundred  ohms  resistance.  The 
$;alvanometer  is  mimply  run  through  on  the  cells:  it 
takes  but  a  short  time,  and  you  can  see  exactly  the 
condition  of  the  cells  without  in  any  way  interfering 
with  the  condition  of  your  battery. 

Tliere  is  one  point  about  which  I  should  like  to 
have  Professor  Oewar  tell  us  a  little  something. 
There  is  one  defect,  and  it  is  a  very  peculiar  defect, 
in  all  of  these  forms  of  secondary  batteries.  It  fol- 
lows, after  a  short  time,  from  covering  the  plate  with 
minium,  ami  it  is  the  formation  of  trees  on  the  plates. 
That  formation  is  observable  in  that  form  and  type  of 
batU>ry.  ami  it  is  not  being  observed  with  the  Plants. 
Plante  himself  has  never  suffered  from  the  formation 
of  trees;  nor  have  I,  in  the  batteries  I  am  using,  seen 
the  slightest  sign  of  these  trees:  therefore  I  think 
that  the  mode  of  separating,  to  prevent  buckling,  in 
my  case  will  be  a  cure.  It  will  not  prevent  treeing; 
and  tlierefore  it  will  not  cure  that  defect,  which  is 
one  of  the  most  serious  defects  of  the  Faure  bat- 
ter>'. 

Now,  I  will  not  say  any  thing  about  primary  bat- 
teries. I  mentioned,  when  first  speaking,  that  there 
had  been  a  good  deal  of  interest  expressed  about 
secondary  batteries  and  their  introduction;  but  there 
has  U'en  none  expre>sed  about  primary  batteries. 
Such  a  battery  as  we  have  to-day  has  been  brought 
before  the  London  public;  and  it  has  been  »hown 
tliat  the  products  of  the  battery  formed  in  its  action 
will  repay  the  cost  of  the  i»attory,  and  that  the  prod- 
ucts can  be  sold  for  more  than  Iheycost:  therefore 
it  has  Iweii  suggested,  that,  if  it  be  true,  it  wouitl  be 
a  splendiil  thing  for  the  government  to  buy  up  all 
these  batteries,  and  to  u>e  them,  and  in  that  way  to 
pay  off  the  national  debt.  A  creat  many  experiments 
have  been  made;  and  the  results  of  these  experiments 
are  not  to  be  discarded.  They  are  succes>fully  used 
for  certain  purposes,  but  they  are  ni>t  just  yet  going 
til  kn4K'k  out  of  the  held  secondary  batteries  in  the 
way  that  has  been  de-eribed  before  us. 

The  qualities  to  which  Profe-sor  Dewar  referred 
are  due  to  the  impurities  of  the  lamp.  I  have  suf- 
feretl  somewhat  in  the  same  wav.     I  have  cured  it 


precisely  in  the  same  way  by  putting  on  the  power 
for  twenty  hours ;  and  in  that  way  the  impurities,  or 
whatever  they  may  be,  have  been  jostled  out.  The 
result  lias  been,  that  this  has  had  to  be  done  about 
every  two  months,  whenever  there  was  a  repetition 
of  the  difficulty.  What  I  am  going  to  do  is  this: 
I  am  going  to  have  my  battery  in  such  order  that  I 
shall  devote  one  day  to  the  charging  of  the  battery; 
and  my  gas-engine  will  be  going  all  day  long,  and  that 
will  charge  up  my  battery;  and  I  shall  have  on  that 
day  sufhcient  storage-power  to  enable  me  to  keep 
my  house  lighted  for  the  rest  of  the  week. 

Professor  Jaue»  Dewar.  —  My  views  with  r«spect 
to  the  chemistry  of  secondary  batteries  may  be  shortly 
expressed  as  follows:  I  feel  that.  In  the  future,  some 
other  body  than  the  peroxide  of  lead  will  be  discov- 
ered, which  will  more  efficiently  represent  the  amount 
of  energy  absorbed.     I  take  it  to  be.  that,  after  all, 
it  is  the  questicm  of  the  relative  efficiency  of  such 
batteries  which  is  the  real  question  under  discussion. 
The  electrolytic  action  is,  after  all,  the  question  we 
are  to  discuss.    Now,  it  seems  to  me,  apart  altogether 
from  tlie  difficulties  of  local  action,  the  question  is 
whether  any  other  chemical  bodies  likely  to  be  formed 
during  electrolysis  will  be  as  efficient  as  the  peroxide 
of  lead  in  the  construction  of  secondary  batterlsB. 
Let  us  take  the  case,  then,  of  the  type  of  these  reac- 
tions.    In  ordinary  cases  of  chemical  action,  we  have 
often  two  actions  taking  place.     Take,  as  an  illus- 
tration, the  formation  of  chlorate  of  potash.     As  a 
matter  of  fact,  in  this  case  an  exothermic  and  an 
endothermic  action  take  place  side  by  side.     The 
total  action  takes  place,  like  the  majority  of  chemical 
actions,  with  a  considerable  evolution  of  heat;  but 
the  evolution  of  heat  fs,  in  this  case,  due  to  the  for- 
mation of  the  chloride  of  potassium,  and  not  to  the 
formation  of  the  chlorate.     A  chlorate  would  be  en- 
dothermic, would  be  minus,  or  there  would  be  a 
reduction  of  the  temperature  during  the  production 
of  such  bodies :  therefore  the  energy  for  the  format 
tion  of  the  chlorate  is  really  in  some  miraculous  way 
extracted  out  of  the  energy  produced  by  the  direct 
formation  of  the  chloride  of  potassium.     The  pro- 
duction of  peroxide  of  hydrogen  during  electmlysli 
resembles  that  of  the  chlorate  of  potassium.    It  is 
endothermic,  formed  with  a  considerable  absorption 
of    energy,  and   consequently  can  decompose  into 
water  and  oxygen  again  with  an  evolution  of  heat. 
If  we  could  construct  a  battery  In  which  all  the  oxy- 
gen is  fixcil  in  this  way  in  an  unstable  body,  there  Is 
no  question  but  we  could  produce  by  this  means  a 
much  higher  electromotive  force  In  secondary  bat- 
teries.    If  we  Like  the  case  of  electrolysis  of  salts, 
we  know  very  well,  that,  in  a  great  majority  of  salti 
used  for  onlinary  purposes,  the  electromotive  force 
Is  practically  constant,  while  that  accords  with  the 
well-known  f:ict,  that  the  thermal  value  of  the  fo> 
mation  of  the  m  ijority  of  soluble  salts  is  nearly  in- 
dependent of  both  the  acid  and  the  base;  that  is  to 
s.ay,  it  is  nearly  constant,  giving  something  like  fif- 
teen thousand  gramme  units  per  equivalent.    For  a 
direct  batter>',  therefore,  comprised  of  soluble  oxide 
and  soluble  acid,  the  electromotive  force  is  practically 
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ia  the  cell,  which  Is  also  attacked  by  the  sulpharic 
acid,  with  the  formation  of  sulphate  of  lead.  We 
all  know  that  sulphate  of  lead  is  a  pretty  fair  insu- 
lator. I  think  the  action  pointed  out  by  Professor 
Trowbridge  in  these  cells,  and  the  fact  that  there  was 
a  little  sulphate  formed  during  the  operation  of  the 
cell ;  the  fact  that  the  cell  is  restored  after  this  pro- 
longed charging,  in  which,  of  course,  there  must  be  a 
great  loss  of  energy;  and  the  fact  that  they  are  restored 
to  their  original  condition,  —  would  Induce  me  to  be- 
lieve that  it  is  nothing  due  to  the  impurity  in  the  lead, 
but  rather  is  owing  to  the  non-conducting  film,  which 
discolors  the  plate.  Besides  that,  with  regard  to  the 
short-circuiting,  there  is  no  short-circuiting  In  the 
cell.  I  am  quite  satisfied  from  attendant  circum- 
stances and  observations,  and  from  experiments  that 
were  made,  that  they  saw  no  ahort*circuiting  in  the 
cells. 

Before  I  leave  this  subject,  I  should  like  to  say  a 
word  or  two  with  regard  to  the  hope  that  Professor 
Preece  indulged  in.  I  am  glad  that  he  has  had  such 
an  encouraging  experience  with  regard  to  storage- 
batteries.  I  am  inclined  to  think  he  will  be  disap- 
pointed in  the  hope  expressed,  of  being  able  to  charge 
the  cells  on  one  day  of  the  week,  and  then  use 
them  during  the  rest  of  the  week.  A  very  simple 
calculation  would  convince  him,  as  well  as  the  con- 
ference, that  such  a  plan  is  not  practicable  with  his 
present  plant  Perhaps,  if  he  Increases  his  plant,  he 
may  be  able  to  do  it:  he  cannot  do  it  with  what  he 
has  on  hand.  If  we  take  the  figures  as  Professor 
Preece  has  given  them,  of  a  candle  from  2^  watts  of 
energy,  a  IG-candle  lamp  would  require  40  watts, 
and  that  gives  us  an  efficiency  of  about  18.0, — 16- 
candle  lamps  per  horse-power  of  candle-energy, 
which  I  must  say,  in  the  first  place.  Is  goo:l  lightins. 
40  watts,  with  .30  volts  between  Its  terminals,  will 
give  us  31.3  amperes  as  the  current  to  the  lamp. 
Now,  if  we  suppose  that  Mr.  Preece  has,  In  using  10 
lamps,  for  instance,  —  I  do  not  know  how  many  there 
are  In  the  plant  used;  we  will  say  10  lamps;  put 
the  number  smalt,  because  10  lamps  are  enough  for 
oniinary  use,  — 10  lamps  would  require  \^  amperes 
to  maintain  them.  13  arapiires  for  3  hours  would 
be  3D  ampfere  hours,  we  will  call  It,  on  an  average 
night,  and,  for  seven  nights  In  the  week,  would  be 
273  ampiTC  hours.  Now,  we  divide  273  by  the  effi- 
ciency of  the  storage-batteries,  —  forty  per  cent, — 
and  we  will  get  as  the  total  number  of  ampt^re  hours, 
durine  which  the  battery  must  be  cliat^ed,  0S2^.  If 
we  divide  that  by  the  number  of  hours  which  the 
charging  would  occupy, — twelve  hours  during  tlie 
day,  — that  wiil  give  us  the  time  used  In  charging 


the  storage-battery,  to  produce  this  result,  and  give 
the  current  to  the  storage-battery  of  56.9  ampere* 
and  42  volts;  in  other  words,  52  amperes  to  .8  of 
an  ohm.  The  charging  resistftnce  of  the  battery 
would  certainly  be  greater  than  .8  of  an  ohm.  I  call 
the  charging  resistance  of  the  battery  the  difference 
of  tension  between  the  terminals  of  the  battery, 
while  the  battery  is  being  charged  at  the  time  by  the 
current  flowing  iu  the  circuit.  That  is  what  I  desig- 
nate by  the  term  *the  charging  resistance.'  The 
charging  resistance  I  am  sure,  from  my  own  experi- 
ments, cannot  be  less  than  2  ohms.  Second,  The 
current  of  his  machine  would  be  very  materially  re- 
duced. Besides  that,  admitting  that  he  coutd  get 
this  current  of  merely  57  amperes,  which  he  requirei 
for  charging  the  battery,  the  question  is,  How  long 
would  his  cell  stand  a  current  of  that  magnitude  ?  I 
am  inclined  to  think  that  a  very  few  weeks'  c\m- 
glng  with  a  current  as  great  as  that  would  very  soon 
use  up  his  cells. 

Mr.  Pkebce. — The  assumption  of  the  lempert- 
ture  he  starts  with  there,  is  wrong;  for  I  am  onl; 
using  ten-candle  lamps,  and  they  absorb  nlne-tentbs 
of  an  ampere.  If  you  go  through  with  a  catcnlation 
on  paper,  you  are  sure  to  make  a  mistake.  My  cal- 
culation shows  that  you  can  get  two  hundred  am- 
pere hours  out  of  my  battery:  if  so,  I  shall  hare 
enough  to  last  me  a  whole  week;  and  the  batteries,  I 
am  quite  sure,  after  they  have  been  used  a  little  time, 
will  give  me  that,  and  a  margin  to  spare.  I  am  quite 
certain,  notwithstanding  those  figures  that  I  had  the 
pleasure  of  going  over,  that  I  shall  be  able  to  report, 
that,  from  one  day's  charging,  I  have  got  my  ligbt 
for  a  week. 

I  will  mention  one  fact,  which  I  mentioned  to  roa 
this  morning,  that  my  gardener  cut  off  the  top  of  his 
foot:  at  that  time  my  battery  was  charged  up  Fridiy 
morning.  I  had  a  dinner-party  Friday  night;  and 
whenever  we  have  dinner-parties  we  make  all  the 
show  we  can.  On  Saturday  I  had  no  diimer-partT. 
and  I  used  my  lamps  as  usual.  On  Sunday  I  us«il 
my  lights  as  usual.  On  Monday  morning  my  man 
cut  off  his  toe.  I  had  a  dinner-party  on  Mondar 
night,  and  I  did  not  know  of  the  accident  at  all.  I 
got  down  just  in  time  to  dress  for  dinner.  Without 
saying  a  word  to  anybody,  I  trusted  to  my  battery: 
and  I  found  my  battery  held  on  for  the  whole  of  that 
night.  I  had,  witiiout  any  further  attention  to  the 
battery,  sufficient  light  for  two  dinner-parties  and 
four  days.  And  I  think  if  we  did  that  in  an  emer- 
gency, with  a  little  gentle  care  that  cuuld  be  given. 
I  shall  not  be  far  wrong  in  saying  that  I  shall  have 
enough  for  a  week's  use. 


^mtm^ 
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FRIDAY,  OCTOBER  24,  1884. 

COMMENT  AND   CRITICISM. 

pBTjrEfiiJOK    GoTTERiLL,   in  au   nppendbc   to 
bis  n*?w  '  Applied  inpchanira/  clescribes  the 
orgjini/alion  of  the  scbool  of  engineering  in  the 
Rojil  naval  college  at  Greenwich.     He  stfttcs 
tiiat  tlie  training  of  the  students  in  the  practice 
of  naval  Jirchileclure  and  of  engineering  takes 
piiL'u  in    the  dockyards   before   entering   the 
college,  and  during  the  three  summer  months 
iti  which  the  college  is  closed.     For  sucli  train- 
ing he  consiilera  the  college-workshop  a  very 
hn|XTfcct  substitute,  and  that  it  occupies  time 
*  which  may  Iw  better  spent  elsewhere.'     He 
ftiriber  deprecates  the  use  of  models  in  teach- 
ing stich  f-Uidentfl,  remarking  that  the  engineer 
does  not  use  models,  but  drawings.     He  con- 
■idera  Uiat  models  arc  of  little  value  for  such 
porpoees,  and  would  even  condemn  their  use 
to  demonstrate  the  laws  of  motion.      He  is, 
howeyer.  in  favor  of  their  use  in  explaining 
mechanical    principles.        Professor    (Jotterill 
approves  of  the   •  mechanical   laboratorj-  *  in 
which  exi)erimental  investigatiou  can  be  carried 
on,  and  its  which   mechanics  can   be  studied 
experimeutally.     He  also  would  allow  the  use 
of  the  school-workshop  in  the  ^  lower  grades 
of  technical  instruction.' 


These  views  of  so  distinguished  and  expe- 
neneed  an  eiUicator  will  probably  attract 
much  attention  from  those  who  are  engaged 
in  Btroilar  work.  It  is  a  question,  however, 
whether  they  will  be  very  gener»illy  indorsed 
io  this  country,  or  indeed  in  any  European 
oouotrr,  if  wc  may  judge  ftom  the  fact  that 
the  uieUiods  which  he  condemns  are  those 
wbid)  are  most  rapidly  coming  into  use  on 
both  sides  the  Atlantic.  In  the  discussion 
whkfa  took  place  in  section  D  of  the  American 
■atodatioD  at  Philadelphia,  there  seemed  to 
lie  no  difference  of  opinion  on  this  point.     All 


were  apparently  agreed  that  the  school-work- 
shop is  the  place  in  which  the  student  should 
learn  the  use  of  the  tools  in  the  several  trades, 
and  that  systematic  instruction  there  is  vastly 
moil?  profitable  than  any  that  the  best  of  shops 
engaged  in  purely  commercial  work  can  give. 
There  may,  however,  be  some  question  whether 
the  snmo  systematic  instruction  in  the  large 
shop  or  in  the  dockyards  (*  navy -yards  ')  might 
not  be  still  more  fruitful  and  profitable.  The 
only  point  which  seemed  to  be  thought  im- 
portant as  a  question  to  be  settled,  in  the  dis- 
cussion referred  to,  was  the  relative  value  of 
the  workshop  conducted  purely  as  a  classroom 
and  that  in  which  a  certain  amount  of  com- 
mercial work  is  constantly  carried  on. 


The  U.  S.  aitillery  school  at  Fort  Monroe 
has  the  following  paragraph  among  its  recently 
approved  regulations:  '^To  the  end  that  the 
school  shall  keep  pace  with  professional  prog- 
ress, It  ia  made  the  duty  of  instructors  and 
assistant  instructors  to  prepare  and  arrange, 
in  accordance  with  the  programme  of  instruc- 
tion, the  subject-matter  of  the  courses  of  study 
committed  to  their  charge.  The  same  shall 
be  submitted  to  the  stalf;  and,  afler  approval 
by  thai  body,  the  same  shall  become  Uie  au- 
thorized text-books  of  the  school,  be  printed 
at  the  school,  issued,  and  adhered  to  as  euch." 
If  all  the  courses  of  study  in  the  school  wore 
strictly  technical,  or  if  all  the  instructors  there 
were  eminent  specialists,  this  plan  of  fostering 
home  products  would  doubtless  work  to  the 
advantage  of  the  students ;  but  in  such  sub- 
jects as  geolog}-,  botany,  or  zoology-,  in  which 
the  ordinary  forms  of  instruction  cannot  be 
improved  by  special  adaptation  to  artillery 
practice,  we  believe  that  nothing  is  gained  by 
neglecting  to  use  the  generally  approved  text- 
books of  the  science.  T[»e  work  on  geology 
lately  published  by  the  school  does  not  dispel 
this  belief. 
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LKTTKRS   TO   THE   EDITOR. 

American  geolOBioal  railway-guide. 

I  II AVK  o»»mnn«no««tl  wvUinp  my  pnvK^u-al  Milway- 
fiuUlo  fi»r  «  i»<N\«ul  anU  miuh  iuipn>viHl  etUlion.  I 
HhouM  l>o  sU»l  if  iH't>oii»  who  hivo  ii*<hI  ilie  lK>*»k 
Ami  maaonoiosi  of  oi»rrootioii*  *iui  aiI«1i:i.mi-.  «ou.d 
MMul  MioU  o*>rwolion»  or  aiWitioii*  to  nu* ;  i*r.  it  it  will 
\w  a  »aviuis  »>r  laU>r.  it  will  Ih»  «  ^rt^Al  t*\.»r  so  me  if 
Ihov  wUI  •otul  mo  tboir  o*^m**  of  iho  KK>k  by  m*:i: 
Miuf  I  will  wiurn  ihom.  aiuI  r\*funa  »::  j».«:-<o. 

1V«  M%«la.  IVnii. 

A  widei  itae  of  «c&eiitific  Ubranea^ 
In  >oini«^f*^riVu  :^>o;;ro*:.:*r;A:  c-*:*  v,>:.::*<i 
to  tho  ii«vil  of  makin;:  **nen::fic  >r*r.t  *  r..  ■Tt'  » :  lety 
Uf^'ful.  IVrha|»*  »*^m<»  of  jo;:?  r^*.:  -*  •  -  ■*  J  "  ■»> 
know  tho  l-N-r*;  i\V»i*'y  of  W.t  I-  *:  -  *.'it  :>  -  --*«»- 
ral  hi>tor\  ITio  MX^i^-ty  i»  ••.::  r^ :  ^■.-■.  ♦--vSi  N^vk* 
A»  oan  1^  T*i<»tf^U  ;o  #r,:a<T.t*  .v  »•  >  :■*' '  •  '•  —  ^  '^^ 
trv,  at  thoir  o\per.s^  of  Ok^;:r«;  ask. -i  :  :r  s  ri-^.-* 
a^o)x^it  oi  ;w:oeth<'  isiArke:-TAV.>p  »^:  ::*  •-  «*  -^ 
iioni.  A*  A  ii'.iArar.tv  acA;r.v«  '.-^^^  T\.  *  >  a:-  ti*-:  .•■* 
which  WAX  wr  :  N  S.V.:.^»*\-  ^v  a"  -•.<^■  ^      r-ir  "^ 

BTY.uie<<««  %><  t3»  »ei>fcas  cuvue  at  1K"aahb:Ka 


1  ^^T).  xYt  f.rrr.  .V  >  .'     N     st  sV .    *  i  . :  .  •  —  :  -  =*  » 
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Tbe  iiii'otiiig  was  not  marked  by  any  paper 
ur  exceptional  importance  :  Uut  most  of  tkem 
were  of  general  interest,  and  provoked  ex- 
tendeii  discussion.  PerbapH  that  which  awak- 
ened the  liveliest  interest  was  the  one  inwhidi 
Dr.  E.  B.  Tylor  of  Oxford,  who  ad<lres8ed  tbt 
academy  by  request,  gave  bis  obsenatioiK 
upon  our  native  tril>es.  and  called  attentioo  to 
the  iiarallelism  of  their  custom^ii  and  thow  iA 
widely  distant  races.  He  dwelt  at  length  upon 
the  distinction  which  should  lie  drawn  betveeo 
thv  origin  of  identical  customs  in  sepante 
gn^uii6  of  m«-n.  some  of  which  are  due  to  tbe 
•le*<vnt  of  such  gTou|js  from  one  primordiil 
stinrk.  an<i  >ome  have  arisen  S{M>ntaneouslyfrom 
si:ur.ar  |r<.ychic  conditions.  To  the  former.  Kar 
Laiik«r^:er  had  applie^l  the  term  '  homogeoj.* 
^vA.  to  :be  latter.  -  hoaK>i4a&y.'  lie  a«ked the 
acadeuix  to  tell  him  to  whieh  class  so  uooipli- 
(.»:«- i  a  symbol  as  ibe  ]«ntagrani  lielon^ 
wl/.o:;  U  Qsed  botl)  by  the  Indians  and  the 
A«-i6::c  as^jolocers.  Proft-ssor  Hilgard  tboaj^ 
::.a:  «ac^  a  s}idI<o]  woold  arise  spontaoeooair. 
a«  'ZLX  :n  thai  form  could  a  stellar  figure  be 
;cva>^u<^  ><y  ijjr  us^e  of  one  coDtinooufi  lioe. 
MaiX*  Powell  iirlievt^!  ihai  a  third  dasa  r^iould 
;«r  aiSe-'^.  u<  :Dt-iudr  t^ra-  aod  cii«4om$  bomiwid 
^4&  :ie3^bcK-s.  — a  class  whicli  he  was  acm* 
u^ncki  ';o  c:all  -  origin  by  acmhnntioB.' 

ASh.^  \ixt  jvhysical  {lapers.  astioDuaiT.tf 
U9>2;al.  itt-iZ.  &  ieaaing  ^liaiv.  PiofibSeior I^ngkf 
:i5erei5  uk-  at«3en.T  a  ooijl3nuatk4i  of  faia  ob- 
scn-s.:.).vns  c*z  liir  :«'iii;ierani7«  vf  tbe  mooi*! 
sx:rf&^.  :ts  scuiied  r-y  tbt-  hc^omeler.  sbowiig 
'\^\  .:  mn<  rat  eres  Jower  than  two  hoodnd 
Mtcn-i'i'  'HUL-w  zcovi.  Centigrade.  EYofcMr 
'^  :.it  iiT.if.--  ■:\i  (.'ariscntK-.  ':>y  in^iutioD  of  tk 
:•  -»  V'u;^ .  p.vt  .xi  iits  <.>WL  Ungate  anacoontf 
.1*  :it^  n»i*rKi:ta:-Wifrk  bf  ofieikled  to  undeitab 
i.:  Ur  .I'fwn'aiACT.  ret^^tJy  mno^'vil  fit* 
MKiiiittt*.u..  laid  um-  iniSaliaxioD  of  which  worii 
'«  r!.*ini;tri^2«*£  M  liH:  niiddk-  of  next  year.  Hii 
.i*:it:-..ik.  wciriE  was  lo  l>t-  tbe  obserratiOD  ofll 
<:i.>^.  u:  tt  UK  eiphti  m^nimde.  betven  ttt 
;-.ir.:M.'r  s.ii&  tx '  Mtou.  iatiisde.  and  be  boprf 
■;  :i.'*  iti.  .ihiii.  wm  iobA  ;i.  Twelve  yean,  ft- 
:V::-^  I  ';  iiiiiiiL  scutSc-.'.  wiiat  j»i\^pesshB  hiJ 
u:ai>?  .1  aei»'*iiiin:nc  uif  fSars  i&  the  star-cata* 
^^cw.  -1.  T^i'm^nv- V  Aunagesx.  aad  saTearar 
:xi:3-'*¥-«iii^  ai-if^iuii;  tif  nts  ^Todies  of  tbe  oiaM- 
-^:'-;Ms  cxzim: .  aa^  Un  errcc*  whiii  had  cnft 
:]i^:     Tiir'n..   rxiiiniTing   TitKVograpbs  of  KM 

X-     J      >     IVim    t'^jiiamed  »«e  of  4« 

-»..>   «il   aeieidniig   Acrecoca  in  peadoloB 

.  titef-v^aUcBf^  paatirtuax^  saA  as  were  doe  to 

um   ftcxmc  of  At  juMdnhiB     Bt  ^pnaam 

iM  raniim  liT  a  arii^ae  ftr  a  giantatiM  W 
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muirv  country,  imiicaling  the  posi- 
inl8  in  tin?  enhtorn  fMirikm  of  the 

hicli  lie  thought  most  desirable  to 
li  wliirh  tho  fltutionR  wuuUl  he  about 
re<l  miles  n[mH.  regiou*  ol*  gfologicnl 
«'t?  avoided,  lint  thi'ir  sides  o<;eii|jifd. 
hriih  the  summits  of  tlie  higher  niouii- 

loii  or  right  stiitioiiN  roiild   br  iK't'li- 

yt'ftr.  iiU(\  thus  ]i  series  ol*  curves 
rhich  would  give  us  the  form  of  the 
of  Ihv  siirfnci*  beneulli  ttie  conti- 
tv  Die  force  of  grnvity  whh  uiufona. 

intorostiiig    coruuiunieitlicni    on    the 

atomic  volunies,  \)v.  WoU-otl  (iibbs 

|K>int  thitt  writers  had  left   out   ol 

Ltion    the    vobune   of    the    interstitial 

Mr.  Kiiirnuin   Rogers  deserilwd  soinr 

utures  of  (iranl's   diflerence-enijine. 

thni.   bv  it»    metho<l   of   ealeulating 

suci'essiv*'    ditfrrcnees.    it    was    an 

itiit  iMi  previous  nritlnuouieters,  eliini- 

nuy  sources  of  error.     Those  [>re8«ut 

nsH  ^neh  calculating  machines  l>e- 
Mn  to  be  moiv  nswd'ul  in  in»theni»tk*ai 
BtroDomical  work. 

jers  other  than  iih^sieaU  much  in- 
Bclied  to  ihe  exhiltition,  h\  Mr.  Tuin- 
:he  Hrst  nttenipt  to  obtain  a  composite 

h  of  the  members  of  Ihe  acHdemx . 
(e  pbo!o«i:niphA  were  oblaine<1  at  the 
'  meeting  of  the  aeadomy  ;  and  thre*- 
ts  bad  lte4*n  made  from  the  full-face 
»one  in  whieli  all  were  represente<l, 
In  whieh  the  physicists  and  uaturnlisl?' 
1  itely   combined.      The    latter 

ft  r^ed  diflerencci^,  the  physicists 

I    raueh   morti  oval    face,  ami  gn^ater 

brendth.  The  common  comiKJsite, 
b  the  others,  had  a  far  more  youthful 
ce  Ihftn  iu\y  of  the  pieturus  from  whieh 
I?  taken  :  only  four  or  live  at  all  ap- 

them  in  this  respect.  Messrs.  I*eirce 
row's  experiments  on  the  question. 
ihere  is  .such  a  thing  .is  a  miniminn 
tic  ditfcrenoe  of  siensation,  or  what 
tuuifi  call  tHjJf'rensxchwplle^  were  in- 
,  The  experim*'nler  arranged  for  the 
in.  by  an  assiatant,  of  succTssive  dif* 

of  prG88ure  upon  the  sui'face  of  his 
y.  so  slight  that  be  was  unable,  so 
i  himself  eould  judge,  to  either  hear, 
ir  even  feel  them ;  but  actually,  in 
irity  of  cases,  determined  correctly 
he  change  was  i>ositive  or  negative. 
ply  zoological  papers  there  were  few. 
by  Professor  Verrill  gave  an  account 
rc6QDt  season's  work  of  the  U.  8. 
kisftion,    wUicli,    by   the   steamer  Al- 


batrosff*  rontinnes  to  bring  from  the  deep  sea 
aiidiltonal  forms  of  animal  life  new  to  science. 
and  in  great  numbers.  The  most  unexpected 
result  is  the  finding,  in  some  of  the  deepest 
dredgings,  of  large  masses  of  exceedingly  com- 
pact clay,  instead  of  the  usual  globigerina  and 
other  oone.  Dr.  Packard  showeil,  that,  in  a 
blind  isopod  crustacean  A'om  the  Miimmoth 
Cave,  the  brain  differed  from  its  allies  only  in 
that  traces  of  the  pigment-layers  of  the  eye 
remained  uioi-c  or  leas  ilevcloped  after  the 
euliiv  abortion  of  the  optic  lolies  and  nerve. 
I'rofessor  (*o]>e  believed  he  had  found  the 
probable  ancestors  of  the  Mammalia  in  the 
Pelycosnuria. — an  extinct  type  of  re[)tiles, 
which,  of  all  reptilian  types,  shows  al  once 
the  most  distiu<*t  batrachinn  .-ind  mammalian 
features. 

Major  Powell  gave  a  succinct  account  of  the 
it[)eration8  of  the  P.  S.  geologicjil  survey,  ex- 
bibitiug  two  copies  of  the  land-ofllce  map  of 
the  country.  —  one  colored  to  show  the  regions 
which  had  been  occupied  :  the  other,  the  broader 
features  of  its  geology.  Mr.  F^impeily  gave  a 
similar  account  of  ihe  work  of  the  recently 
eh)sed  Xortlieru  transcontinental  survey,  and  a 
special  notice  of  the  mcsozoic  coals  met  with  in 
that  survey.  Uy  the  study  of  transverse  and 
eros.s  sections  of  the  crystalline  tufa  of  Ne- 
v:ubi.  Prof.  K.  S.  Dana  w;is  able  to  determine 
that  the  original  form  of  thinolite  was  a  steep 
pyramid  :  it  was  probably  a  cbl<»ni-carbonatc 
of  calcium,  now  altered  to  calcium  carbonate. 
Professor  Brewer  state*!  ibat  in  the  dry  regions 
of  the  west,  e^peeially  when  ^.everal  dry  seasons 
followed  a  suceeH«ii>n  of  inoister  ones,  in  which 
tlie  lands  were  overstocked,  the  nutritious 
grasses  were  eaten  to  death  by  cattle,  and 
thereu|Hin  supplanted  by  noxious  types.  Sev- 
eral were  mentioned  as  prodtu'ing  a  rapiil 
obliteration  of  our  native  (Htsturcs.  and  their 
seeds  as  injurious  by  piercing  the  skin,  and 
[U'oiluciug  sores. 

Two  reiK)rts  called  for  by  the  government 
had  been  transmitted  to  the  president  of  the 
academy,  and  will  form  a  part  of  his  annual 
report  to  congress.  —  one  nprtn  the  organiza- 
tion of  the  scientific  bureaus  of  the  govern- 
ment, called  for  bv  tlie  commission,  whose 
appointment  we  noticed  in  the  first  number  of 
this  volume  ;  the  other  upon  the  proper  clas- 
sification of  philosoplii<*nl  instruments  inider 
the  existing  tariff  regulations,  called  for  by  tlie 
secretary  of  the  treasury.  A  second  quarto 
volume  of  memoirs  was  announced  as  in  the 
hands  of  the  binder. 

The  next  session  of  the  academy  will  be  it« 
annual  meeting,  next  May,  in  Wnshington. 
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DEATH  AND  INDIVIVUAUTY. 

Thk  current  conceptions  of  death  as  a  bio- 
logical plienomenon  are  very  confused  and 
unBcientifie.  In  this  essay  I  shall  endeavor 
to  analyze  the  problem,  and,  by  placing  the 
factoi-s  concerned  in  u  clearer  light,  to  dimin- 
iBh  the  obscurity  in  which  the  subject  is  still 
involved.  This  appears  to  me  tlie  more  de- 
sirable, becanse  the  recent  publications  of 
Weismann  and  (ioette  ujwn  this  general  topic 
have  increased  rather  than  lessened  the  exist- 
ing confusion.  In  fact,  these  authors  fail  to 
make  the  neeessnry  di^tinetions  between  the 
diH'eront  kinds  of  death,  the  different  oi'<iers  of 
individuality,  and  the  different  forms  of  repro- 
duction. This  assertion  is,  1  believe,  justified 
by  the  following  paragraphs  :  — 

First,  as  regards  individuality.     Individual- 
ity,  as   it   is   generally    understood  (i.e.,   as 
something   always  equivalent  to  itself),  does 
not  exist  in  nature,  except  subjectively  as  a 
rather  fantastic  notion  of  the  human   mind. 
The  term  *  individual '  is  applied  to  things  utter- 
ly incommensurate  with  one  another.     An  in- 
dividual prolozooii,  an  individual  [jolyp,  and 
an  individual  insect,  are  not  homologous  and 
comi>arable  bodies.     It  is  mere   slavery  to  a 
false    form   of  speech    to   imagine   that  their 
'individuality'  is  a  common  qnnliiy ;  for,  on 
the   contrary,  the   same  word   indicates  here 
three   distinct  phases.      I  know  not  how  to 
account  for  the  immense  significance  attrib- 
uted  to   the   mystical   idea   of   individuality, 
which  in  reality  corresponds  only  to  a  physio- 
logical capacity  for  a  separate  existence,  but 
in  nsaj^e  is  tacitly  assumed  to  be  the  name  of 
some   vague    lundaraenlnl    pro[)erty   of    life, 
which,  however,  the  mi!»d  caunot  aiiprehend. 
Now,  we  have  renounced  considering  a  wing 
in  a  bee,  a  bird,  or  a  bat,  as  identical  or  ho- 
mologous with  every  wing,  either  on  account 
of  its   name  or  its  function.     But,   although 
the  different  kinds  of  individuals  of  animals 
and  plants  are  much  more  unlike  one  another 
ihau  are  the  manifold  tyijcs  of  wings,  yet  in- 
<lividuality  is  generally  taken  to  mean  a  uni- 
formly identical  something  ;  and  that  is  untrue. 
Of  course,  the  matter  is  really  very  simple,  and 
indeed  self-evident,  as  to  its  tnie  nature ;  and 
the  singular  obscurity  prevailing  is  probably 
due  only  to  the  problem  not  having  been  clear- 
ly thought  over.     At  present  the  condition  of 
opinion  upon  the  subject  reminds  one  of  the 
ancient  notions  of  beauty,  according  to  which, 
beauty  was  an  inherent  quality  of  objects,  not 
ftu   impression  of  the  mind,  a  psychological 
state.  Despit*  cualom,  it  is  plain  tliat  *  individ- 


ual '  has  many  meanings ;  yet  it  is  naual  to 
pare  *  individuals '  with  one  another 
out  the  animal  kingdom.     This  error  has 
repeated  by  Weismann    and  Goette,  h 
they  both  assume  that  the  death  of  a 
protozoon  is  equivalent  to  the  death  of 
of  the  higher  animals.     Ooelte,  however, 
partially  emancipated  himself  from  ihi^ 
whicli  i  believe  to  be  eri-oneous.     The 
of  a  unicellular,  is  entirely  different  Crom 
death  of  a  multici'llular,  iudividtial. 

To  Huxloy'  we  owe  the  first  8<'ientific  \\ 
mination  of  iudividnality.     His   e$say  OQ  tb 
subject  ouglit  to  be  thoroughly  studied  by  cfrrT 
biologist.     Life  occurs  in  cycles  of  <vlls  ;  m 
cycle  comprises  all  the  celh  itpringing  /row  fl 
single  impregmtUd  ovum;  the  whole  of  evrry 
cycle  is  homologous  with  every  other  «" 
cycle,  no  mutter  whether  every  cell  is  ft 
called  individual,  or  whetlier  ihey  con 
several  individuals  (e.g.,  polyps)  or  a  aiagie 
one  (vertebrates).     All  ceiU  arc  homoi- 
all  cycles  are  homologous ;  bul  iwUxyifiHat 
not   aiicaj/H   homologous,  since   an   indiv 
may  be  either  the  whole  or  any  fraelioiml 
of  a  cycle.     This  qucHtion  I  have  di- 
little  more  fully  on  pp.  l«l.  11*2.  of :. 
cited  in  the  footnote.'^     Manifestly  i 
of  the  single  cell  is  not  neccssarilv 
with  the  termination  of  a  cycle,     N  ' 
a  mau,  he  being  a  cycle  of  cells-,  ha- 
ability  to  continue  the  cycle,  he  (or  it)  diet. 
Furtlier,  it  is  inherent  in  liis  con&titnlioD  W 
lose   that   ability  gradually  :    hence,  when  it 
is   completely  lost   from   internal   causes,  h* 
dies,  as  we  say,  from  old  age.     It  is  to  \hl» 
euding-off  of  the  cycle,  from  causes  rci«i^l«rt 
in  itself,  I  wish  to  restrict  ihi»  term  •  nalund 
death/ 

We  have  now  two  questions  to  po«e:  I' 
Do  all  orgnnisras  belong  to  c'ell-cy< 
If  so,  are  all  cycles  self-limitetl:     In 
language,  the   second    question   woui 
death  always  the  natural  and   ini*M 
companimeiit  of  life?  —  an  inquiry  which  i, 
appear  siuji^dar.  but  is  none  the  less  pcrK-:. 
sensible  aud   legitimate.     Weismann  has  n 
awered  it  with  a  negative. 

1**.  I  nmintain  the  hy|>othc8ls  tUnt  all 
ganisms  do  develop  in  cycles,  and  onlj  Ui 
cycles;  which  involves  the  assumption  tlitl 
all  living  species  begin  their  life-hinuiry  iritll 
an  impregnatwi  ovum  or  its  ei|uivalenl.  ^^ 
come,  therefore,  at  once  to  the  question  < 


anliDJil    liidlvldiMni/,  XiM 
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ftl  reproduction  extends   down- 
thc   scale   of  lile.     I  deem   it   very 
il  extends  to  the  lowest  nnimnt- 
tliougli   it  be  ijuile  dirtoivnlly 
the  lower  forms   fron)  what  wc 
ordinury    lii-wexual    reprcxlticlion. 
'•^od  to  tUo  oiiiniuiiH  ^eiicrnlly 
-t!*  ti*aoe  the  evultition  of  sex 
I'le  kiiij;iU)in  :  and  /.onlojfistB 
■^     icHs  delinitelvi  within  the  aiii- 
om.     We  are  thus  foreed  to  assume 
ODG  of  the  most  fundumontal    and 
slic    pheooniena   of  life,  has  nrirteii 
his  is  to  the  hiat  degree  Improhable. 
incidence  wonki  be  the  most  extraor- 
iilt  of  chance  within  hnmnn  cxpori- 
ift  moi'o  reasonable  to  sujipose,  that, 
do  not  yet  recognize  it,  the  sexual 
r-xiftts  in  the  protoliiouts,  which  an- 
nimnl   nor  \op:etal)le,  and   that  they 
uce  a  bmly  homologons  with  an  im- 
1  ovum  ;  and  to  suppose,  further,  that, 
3  coininon  eommenccmcnt,  both  ani- 
regelnble  sex  have  been  evolved.     The 
property  of  the   sexually  produced 
U«  power  of  re|>catcd  division,  pro- 
succession  of  eell-gencratious,  which, 
with  the  original  body  (owwrn),  eon- 
cycle.     There  is  »nuch  evidence  of 
character  to  coufirra   the  belief  of 
al  eoiu*se  of  lift-*,  even  among  the  pro- 
protophyles,  in  which  titere  occurs 
nown  as  rejuvenation  (vfrjilngniKj). 
uintuin  that  it  is   probable  that  all 
cells  ore  self-limited.     T^et  ns   first 
the  nature  of  the  limitation.     Our 
e  of  the  manner  in  which  the  cycles 
(i.e.,    of   the   causes   of  natural 
y  ret<tricted,  and  derived   solely 
er  animals.     My  own  special  in- 
ns have  beet)  in  this  Qeld,  and  have 
the  opinions  and  problems  we  are 

rperiraents   demonstrate,    that,    when 

lunalyzed,  ihe  growth  of  at  least  the 

liuifltb  gradually  dimtnislics  from  birth 

alm»»st   without   inlerrui>tion.     This 

fnlnble   niiitheinaticHi  veritication  of 

which  I  advauee(i  in  my  article  on 

a*  a  function  of  cells,'  published  in 

eswiRv  of  which,  ns  fni*  as  we  an- 

?erued,  is,  tlial  the  cells  of  a   cycle 

tsly  lose  their  power  of  division,  so 

Interval  between  two  successive  divis- 

hinlly  increases.     This   involves   the 

icrmloalion  of  the  cycle,  because  the 

ou,  not  only  until  the  cells  can  no 

Ivido,  bnt   until    they  exhaust   them- 


selves. This  whole  series  of  changes  is  prop- 
erly sffneaoence^  or  growing  old.  Senescence  is 
a  continuous  process,  covering  the  whole  period 
of  a  cycle  of  Veils  ;  and  we  must  assume  it  is 
the  j>OBitive  loss  of  power  in  the  single  cells, 
such  that  the  last-produced  cells  cannot  con- 
tinue, and  ntttural  death  ensues.  Of  course,  in 
the  cases  of  a  multicellular  animal,  death  of 
the  whole  follows  secon<larih'  n[>on  exhaustion 
of  any  essential  part ;  as  in  the  case  of  insects, 
which  die  upon  laying  their  eggs.  In  the 
higher  animals,  then,  the  cycle  is  limited  by 
senescence,  and  senescence  is  a  decay  which 
probably  begins  when  the  cycle  begins.  The 
next  point  to  decide  is,  whether  the  same  phe- 
nomenon oceurs  with  the  unicellular  organisms. 
If  it  is  found  that  the  iiivisions  of  a  Parame- 
cium,^ for  instance,  after  a  conjugation,  are  at 
tirst  rapid,  and  then  follow  at  increasing  inter- 
vals, it  would  prove  (provided,  always,  the  ex- 
ternal conditions  remained  constant)  that  we 
here  had  true  senescence,  with  its  sequel,  natu- 
ral death,  <»r  the  end  of  the  cycle.  Tnlil  this 
point  is  settled,  we  cannot  know  whether  there 
is.  among  unicellular  animals,  a  form  of  death 
homologous  with  the  natural  death  A'om  senes- 
cence in  the  higher  animals  and  plants. 

It  is  to  be  regretted  that  both  Weismann 
and  Goette  appear  not  to  know  the  article  to 
which  reference  has  just  been  made:  otherwise 
they  would  have  recognized  that  the  problem 
of  death  \s^Jirst,  whether  growing  old  {veral- 
tnng^  involution)  is  a  universal  phenomenon  of 
life.  Weismaim's  first  article  was  an  address 
delivered  before  the  German  naturforschcrver- 
sammlung,  September,  IH.SI,  and  8ubse(]uetilly 
republished  at  Jena.*  Ho  advanced  then  the 
\  icw.  that,  for  unicellular  organisms,  there  is  no 
death  except  through  accident ;  that,  the  propa- 
gation being  by  simple  division,  we  must  as- 
sume that  the  process  of  divibion  may  go  on 
forever.  He  does  not  even  consider  whether 
the  cells  form  cycles,  and  whether  these  cycles 
need  to  be  renewed  ;  so  that  he  misses  the  real 
problem.  On  the  contrary,  he  is  enchained  a 
prisoner  to  the  mystical  idea  of  individuality, 
and  reasons  as  if  imiividuality  rendered  direct 
comparisons  legitimate  between  things  essen- 
tially different.  All  his  reasoning  is  based 
upon  the  idea  that  an  individual  protozoan  is 
comparable  to  an  individual  dog,  and  so  on. 
The  argument  just  nmde  against  him  was  to 
show  that  the  basis  of  his  whole  fabric  is  illu- 
sory.   Biilschli,  in  his  short  article,*  called  forth 

'   l*iinim^rluiti  tn  n  roiiirnuii  iinlcollulHr  nnliiinl. 

>  WvUiimiui,  UfthT  ille  d«uvr  de*  lebciiK  {J«nn,  IMK.  6*J. 
04  p.  <!f  iilni  Wel«m»nn*«  cotnaienU  on  HilUcbll,  Zttoi,  m»»ri- 
gtr,  V.  xm-Wi,  M\<X  till  reply  lo  G««ue,  — I'fbrr  )»tim  un<l 
tod  (Jena,  1«M,  B*). 
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by  Wcismann's,  partially .  liberates  liuiiself 
fVoin  the  confusion  as  to  individuality,  and 
propounds  the  hypothesis  of  a  lebensferment^ 
which  he  supi^ses  to  be  continually  renewed 
in  protozoa,  which  he  thus  assumes  to  be  i>o- 
t^ntialiy  immortal.  lie  also  fails  to  recognize 
that  the  true  fiuestion  is,  not  whether  single 
protozoa  die,  but  whether  they  form  senescent 
cycles.  In  this  error  he  is  followed  by  Cholo- 
dowsky."  who  also  admits  that  natural  death 
is  restricted  to  thi?  inutticel hilar  animals,  bnt 
overlooks  what  would  be  its  only  jwasihle  homo- 
logue  among  protozoa. 

Goette  seems  to  me  to  have  made  a  distinct 
advance  beyond  his  predecessors,  ibr  he  has 
attempted '  to  show  tluit  there  is  a  death  com- 
mon to  all  organisms.  Especially  is  bis  couehi- 
sioii  that  death  and  reproduction  are  intimately 
connected  to  be  noted  as  important ;  but  his 
thought  api»ears  to  me  often  vague  and  ob- 
scure, and  to  many  of  his  views  J  can  by  no 
means  assent.  I  have  just  asserted  that  death 
and  reproduction  are  intimately  connected. 
Now,  if  my  theory  is  correct,  it  is  evident 
that  each  cycle,  hefon'  it  is  completely  ex- 
hausted, must  ptixbice  the  initials  of  new 
cycles ;  hence  the  c-oiuiection  in  time  between 
maturity',  or  the  approach  of  deatii,  and  sexual 
reproduction.  By  si)eculation  upon  the  few 
avaihible  facts,  I  have  reached  the  following 
hypothesis.  Originally  each  cell  of  a  cycle 
was  a  distinct  individual ;  the  exhaustion  of  the 
last  c-ells  of  the  cycle  caused  them  to  become 
sexual  bodies  and  to  conjugate ;  conjugation 
renews  the  power  of  division  in  the  conjugated 
individuals,  and  therewith  a  new  cycle  is  be- 
gun. Subsequently  multicellular  animals  were 
evolved,  and  in  these  the  same  phenomena 
recur;  but  some  of  the  cells  have  become  spe- 
cially organized,  and  thereby  incapable  of  as- 
suming the  sexual  state :  hence,  when  the  end 
of  the  cycle  approaches,  only  a  few  cells  be- 
come sexual.  an<l  the  animal  (or  plant)  is  ma- 
ture. The  higher  organisms  become  sexually 
active  only  after  havin.u  grown  for  a  consider- 
able period,  because  they  still  preserve  the 
primitive  relation.  Senility  is  the  ansWsende 
reiz  of  sexual  reproduction.  I  hope  to  dis- 
cuss the  matter  fully  in  a  memoir  which  I  am 
now  preparing  for  the  press. 

It  is  evident,  that.  n<*cording  to  this  hyi)othe- 
sis.  sexual  roproduetion  depends  on  the  ex- 
haustion of  the  (?ells.  There  are  many  facts 
known  to  conlirm  this  view.    Thus  among  men 

1  O.  lUitovlill  ()S!12),  (it-a.inkt'ii  wWr  Mwii  timl  tod.  Zool. 
ametytr,  v.  tH-iiT. 

»  X.  ClioloilowHky  (ISK2),  Toil  mid  uiiKtcibllrhki'lt  in  dor 
tMrTWcIt,  Zm'I.  tintfitj^i:  v,  'J<J4,  'JO-'i. 

A.  tiut'ttc  (lfl>{3},' r>>lMT  d<L'ti  ur^pr-iiiv  iU-n  tu<)<-H  .ll:uii)iiirit 
uiid  I.ci|i/itf.  IS*!,  s»;.  p.  .HI. 


the  reproductive  ])eriod  begins  sooner  when  | 
they  arc  ill  fed.  Among  many  of  the  lower  ! 
plants,  reproduction  is  induced  by  defectiTC 
nutrition.  I  l)elicve  that  nutrition  and  repro- 
duction are,  indeed,  opposed  to  one  another, 
but  by  no  means  in  the  sense  taken  by  Carpen- 
ter* and  Spencer.'^  While  I  consider  that  tbe 
impaired  nutrition  causes  the  effort  to  repro- 
duce, they  believe  that  reproduction  is  opposed 
to  nutrition,  constituting  a  tax  which  with- 
draws just  so  much  from  the  parent.  Un- 
doubtedly, in  those  cnses  where  the  parenl.  is 
eousequence  of  a  sec*ondary  addition  to  the 
office  of  genesis,  has  to  sui)ply  food  to  its  young, 
reprtxiuction  may  detract  from  growth,  bat, 
even  in  such  cases,  only  sometimes.  Carpenter 
and  Sp«»ncer*s  whole  argument  rests  u|X)n  the 
assumption  that  the  [>ower  of  assimilation  ii 
only  just  equal,  or  alwut  equal,  to  the  demands 
of  the  parent.  It  is,  however,  perfectly  well 
known  that  the  reverse  is  true,  ami  that  there 
is  in  most  organisms  a  large  surplus  of  assimi- 
lation possible,  which  is  used  whenever  tbe 
functions  demand  it:  hence  in  most  cases  tbe 
secondary  taxes  of  reproduction  can  be  whoDr 
i)r  mainly  paid  without  calling  on  the  growth 
capital  of  the  parent.  Spencer's  a  priori  w- 
giunentation  1  tH)nsider  superficial :  it  lia«i  led 
him  to  an  exaggerate*!  idea  of  an  opp*>siliOD 
which  exists  in  nature,  but  is  not  general. 
Moreover,  Spencer  has  mistaken  the  cart  for 
the  horse :  animals  do  not  stop  growing  l)e- 
eause  they  begin  to  reproduce,  but  they  ln-gin 
to  reproduce  because  they  stop  growing :  or. 
more  strictly  speaking,  both  events  are  due  to 
one  cause,  —  senescence. 

It  will  be  seen,  upon  reviewing  tht'  preccfiing 
paragraphs,  that  the  views  1  advocate  are  op- 
posed to  all  the  other  opinions  upon  the  nature 
of  death  which  have  been  notice<l  alxivc.  In 
a  memoir  I  am  now  at  work  upon,  I  hope  to 
array  a  large  number  of  observations  to  (lefend 
the  theory  outlined  in  this  essay. 

C.  S.  MiS'fT. 


AMKHICAN    APPLIANCES    FOU    DEEP- 
SEA    fNVKSr/GATfOX 

The  wire  dredge-rope. 
It  was  a  revolution  in  deep-sea  dredging 
methods,  when  the  cumbersome  hom|>en  rope 
was  discarded  for  one  of  wire,  measuring 
scarcely  more  than  ono-thinl  the  same  diame- 
ter, stronger,  more  durable,  and  less  expensive, 
'i'he  introduction  of  wire-rope  will  not  allVct 

'  WfUI»in  n.  CnrpenUT.    Principle*  of  pbv»loU>!cy.  Kviit-r*) 
him!  comparative  (iM  vd..  I**.'*!),  j».  -Vi'i. 

-  11   S'M'iifcr,  'rht!  prliiclplufi  of  Motoiey.  vol,  il.  pt.  vt. 


SCIENCE. 


401 


of  the  STDall-lioat  dretlger :   nor 
rial  be  usod  to  mivantage  without 
ID,  but  tliL'  active  com(>eliliou 
g  with  regard  to  dee|>-3ea  exploni- 
sl  nec<l8  render  lis  adoptiou  necessary 
p  esj>editioij(*. 

rope   was  employed   in   all   deep-Ken 

up  to  tlie  winter  of  I.S77-7.H.     One 

9t  serious  oltjec'tions  to  Its  nse  is  tlie 

f  apace  it  txTupies,  espceially  when. 

CMMt  of  the  Cliallenjier,  twi-nty-Iive 

fathoms  are  earried.      On  tijt*  I'or- 

nlj  three  thousand  fathoms  of  two- 

f  and  t\v*»-ineli  i-ope,  weighinjj;  nbout 

hundred  pounds,  were  s^iipplied  ;  bnt 

nvenirnt   storage   and    handling   of 

WHS  rct:juired  a  row  of  twenty  jrreat 

aliout  two-and-a-hjilf  feet  in  h-nj^th. 

over  one  side  of  the  quarter-deck 

lop  of  the  bulwark. 

far  giu'fttiT  olijeclion  to  herap-rojie  is 

h  iif  time  retniircd  in  making  a  deep- 

'£\u^  with    il,   as   experi- 

'  Wy villi'    Titomson, 

r  deep-sea   dre^lsrers 

pa*i    few  years.     In 

Porcupine  dredgetl  in  the 

iineay,  in  a  depth  of  'J, 43." 

req 

ha 

i  PD 

I  dredging  or  irawlinf^  in 

n    from   two  lliousand   to 

ke  Imndr(*<^  fathoms. 

Il*'   iiTilizfltion   of  steel-wiro    voi>e   for 

ig,   we   are   indebted    to   the 

-iion    of  IVofesHor  Alex:in(h:*p 

[  will*  hrst  recommended  its  fi>e  :  and 

bander   Sig>?bee,  IJ.S.N.,   wlio   prae- 

i'monstrated    ilsi   ftuijerionty  over  all 

^is  of  dn'dging-ro|H»,  and  perfeeteii  the 

f  handling  il.     The  first  trials  were 

©     coBBl-survey    steamer    Blake, 

e  (Julf  of  Mexico,  in  the  winter 

TJie  size  of  rope  then  seleoted. 

employed  by  both  the  roast  survey 

mmission,  mrnsures  onl}*  \\  inches' 

feri'nee.  and  has  an  ultimate  strength 

lbs.      'i'hc  chief  advantages  of  wire 

he  words  of  Mr.  Sigsbee,  are  **  CAjm- 

'i.  durability*  neatness,   facil- 

ith  a  small  force,  celerity  of 

,  nud  economy."     The  entire  amount 

make  the  deepest  dredging  can  bo 

di  aingle  drum  which  occupies  but 

lus  |»osiiion  on  the  deck.     But 

\u*t  liiiB  i«l«<i  lit'Mfi  •ti(*i>i-»«fiit|y  ItImI. 


few  men  are  required  for  the  operations  of 
dredging  ;  and  the  reeling-in  can  be  performed, 
in  ease  of  necessity,  by  two  men  only,  one  stand- 
ing at  the  hoisting-engine,  the  other  at  the  reel. 

Where  the  dredgings  are  confined  to  depths 
le^s  than  a  thousand  fathoms,  as  was  the  case 
with  the  steamier  Fish  Hawk,  the  hoisLiug- 
engine  may  be  dispensed  with,  and  the  rope 
led  directly  to  the  reel,  which  can  be  made 
fiurtlciently  strong  to  withstand  the  strain  put 
U|>on  it  in  using  no  small  a  quantity  of  rope. 
With  opt.'rutions  BimplilU^l  to  this  extent,  a 
single  man  can  control  both  the  lowering  and 
the  reeling-in:  the  additional  lielp  being  re- 
i|uired  only  to  handle  thr  dredging  appiiratus 
un  the  deck,  and  to  st^irt  it  on  its  downward 
pa.'^snge. 

As  to  economy  of  time,  the  wire  ro[ws  haa  a 
decided  advantage  over  hemp  or  manila.  Sir 
Wyville  Thomson  states  that 

"Thero  can  be  no  doubt  thai  in  any  future  exp«- 
dllion,  on  whatovcr  scale,  it  would  bean  unjastififtble 


\  }   \  J 
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wa^te  of  time  and  Bpaoe  to  neglticl  the  use  of  wire 
forsonndltig,  and  wire  ropt*  for  driilging  and  trawl- 
ing; but  it  s^'dtis  In  mp  Ihnt  evon  Uie  uBt;  of  tlie«e 
tiliould  bo  MmpliGeO.  anci  not  tim<le  more  complex.** 

Prof.  II.  N.  Aloseley  has  been  even  more 
generous  in  his  acknowhKlgments  ;  and  in  a 
lecture  on  deep-sea  dredging,  deliveretl  before 
the  Itoyal  institution  of  Ix>ndon  in  1880,  and 
published  in  JV«f«re  for  April  8  of  the  same 
year,  he  s[M>ke  of  tlic  advantages  of  wire  rope, 
which  liJiM'  alreadv  Ixien  alluded  to. 


Accessories  to  vrire  rope. 

Among  the  important  accessories  to  the  use 
of  wiie  drtMljry-rope,  which  have  been  iutro- 
dured  in  this  countr}*,  may  be  mentiontMl  an 
improved  form  of  accumulator,  a  set  of  safety- 
hooks  for  attaching  tlie  trawls,  and  several  pat- 
terns of  dredging-blocks. 

The  .Sigsbec  accumulator  (fig.  ;5),  which  re- 
places the  pattern  formerly  employed  b^-  the 
Kuglihh,  and  which  bus  since  been  adopted  ou 
the  French  steamer  Talisman,  was  first  used 
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~-r  Blake,  in  l'>7'^.     U  (.oiim-sIs  of 
ro  .'{7)  of  rubber  car-lni(rers,  ar- 
i:tj(iil>i'e8sion  on  a  central  rod,  and 
^from  one  ttiiotiicr  Ity  tliin  brass  guide 
■idcfl    \\\\h    hubs   or   tiUels,    which 
bull'ers  Truiii  tujrniug  in  contact  with 
l-ndcr  fliraiii  a[iplied  at  the   lower 
ftc'iuirnulutor  eloiigaU'S,  and  when  re- 
from  strnin  is   restored  to   its   former 
by  the  i.Usticitv  of  the  buti'ers.     The 


Klii  4.  — TllR  fAl-K-tV 
llOOKTt  FOB  ArT»(tl- 
fHU  TUB  BbAM-TlLAWI. 
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If  of  <»K(<^n»ion  ulTonltil  by  the  Blake's 

i\  feet*  whic!i,  according  to 

f»minandcr  Signboo,  is  ijuito 

the  prinnpnl  i)iir[>osc*  of   nii  arcu- 

ing  to  indicate  the  nmoiint  of  strain 

antl  wht'ii  the   dredge-i'ope  has 

ttglil  and  is  nearly  vertical.     The 

Miuiuhitori  cousiHling  of  a  number  of 

Ic  txxls,  was  intended  to  relieve  the 

ltd  npon  the  ro|)e  in  case  of  fouling. 

Mifcly-hooks  (lig.  4)  invented  by  Capt. 

',  U.^.N-,  are  an  ingenious  device  for 


releasing  the  iM-nin-trnwI  in  case  of  its  fouling 
irretrievably,  and  thus  relieving  the  strain  iipOD 
the  rope  which  might  otherwise  break  at  some 
distance  above  the  i>ottom.  thereby  entailing  an 
additional  loss  of  ro|M?.  They  consist  of  a  stout 
steel  si)ring  enclosed  in  an  iron  cylinder,  and 
controlling  the  opening  and  closing  of  a  pair  of 
heavy  iron  hooks,  which  [>rujeet  from  one  end, 
and  can  be  a<ljusied  to  detach  at  any  [*oU)t  be- 
tween three  thousand  and  six  thousand  [touuds. 
Commaniler  8igsbee  first  improved  the  drcdg- 
ing-blocks.  In  tlie  deck-blocks,  the  side  plates 
are  free  to  revolve ;  hut  in  that  which  hangs 
l>endeut  from  ihc  boom  end,  they  are  pinned 
to  the  strap,  and  connected  by  socket-bolts, 
■which  are  intended  to  prevent  the  dredge-rope 
fi'oni  getting  between  the  side  plates  and  the 
strap.  The  dredging-blocks  supplied  to  the 
Albatross  have  no  side  plates;  and  the  sheave, 
which  ia  of  brusa,  revolves  on  a  series  of  brass 
friction- ro<^ls  surrounding  the  steel  pin  or  axis. 


Sieves. 

Convenient  sieves  for  working  over  the  mixed 
materials  after  they  have  been  landed  u[>on  the 
deck  are  very  important  adjuncts  to  the  dredg- 
ing work. 

The  larger  proportion  of  the  oontcnts  of  the 
dredge  and  trawl  frequently  consists  of  mud  or 
sand,  which  nHpiii-es  to  be  washed  from  the 
specimens  before  they  can  Ik-  preserved  or 
studied.  Many  dilferent  devices  to  accomplish 
this  sifting  or  washing  have  been  tried,  both 
in  this  country  and  in  KurojK' :  but  of  those 
now  employed  by  the  Kish-comniission,  only  one 
has  been  borrowed  ;  the  others,  two  in  number, 
having  originated  with  this  survey.  The  three 
patterns  of  sieves  are  intended  for  dilferent 
purposes.  The  simplest  is  a  nest  of  circular 
sieves  similar  to  those  Mgured  in  Sir  Wyville 
Thomson's  *•  Depths  of  the  sea,'  and  use<l  for 
sifting  small  (juantities  of  material  by  hand,  in 
a  l)ncket  or  tub  of  water. 

The  rocker  or  cradle  sieve  (fig.  5)  is  designed 
especially  for  washing  (he  contents  of  the 
dredges ;  and  the  talilc  sieves,  for  the  great 
mass  of  material  which  so  olten  comes  up  in 
tlje  trawl ;  but  the  latter  has  been  found  so 
useful  for  all  kinds  of  work  that  it  is  now  most 
commonly  employed,  especially  as  it  forms 
in  itself  a  largo  and  convenient  sorting-table 
around  which  a  number  of  persons  can  st-and 
at  a  time.  The  cradle  sieve  was  devised  by 
Professor  Verrill  in  1^72,  to  atroi*d  the  means 
of  rapid  washing  over  the  side  of  the  vessel. 
It  is  semicylindrical  in  shape,  the  curved  bot- 
tom and  sides  consisting  of  two  thicknesses  of 
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wire  nDtUng;  Iho  lower  htiviug  n  slrorig  anrl 
conrs*?  mesh,  ami  tlpsi*^ne<l  to  give  strength  to 
tho  upper  iiettiiifj  which  determines  the  size 
of  mall-rial  which  ean  be  waslieO  through. 
The  end  pieces  iin*  of  wood.  A  ret-tangular 
box  fitting  into  the  top  of  this  sieve,  and  hav- 
ing n  troarse  wire  hottom,  is  sometimes  employed 
for  the  [iiirpose  described  helow  in  tlic  next 
pattern.  The  table  sieve  was  Ihe  joint  iuvuu- 
lion  of  Professor  Verrill  and  Capt.  Chester  in 
1877,  and  was  originally  intendeti  to  receive 
the  contend  of  the  trawl  which  had  been  pre- 
viously cUm»i>ed  ii[>on  the  deck.  It  consisls  of 
a  large  rectangular  wooden  frame,  aup|x)ried 
upon  legH  of  a  couvenii-nt  lieigUt,  and  with  a 
bottom  of  heavy  galvanized  wire-netting  which 
serves  to  support  the  real  liottom  of  the  sieve. 
This  is  of  line  wire-netting  fitted  to  a  remov- 
able frame.  Above  this  is  a  second,  hopper- 
shapeil   frame-work,  <'Ovei*ed  underneath  with 


Fib.  b.  —  ViBBiuL't  i-kapmc  siiets. 


coarse  netting,  and  provided  at  about  tl»e 
middle  of  the  nid*-  with  cleats  which  rest 
upon  the  upper  edges  of  the  main  fninic  when 
the  three  frames  are  nCMied  together  for  use. 
The  trawls  are  emptied  into  the  hopper  frame, 
which  retain*  the  coarser  objeets.  allowing  the 
smaller  and  generally  more  delicate  8|>eeimon8 
to  be  washed  out  on  to  the  Hncr  netting  below. 
This  urraugemenl  of  sieves  has  been  found 
to  give  greater  salisfaetiiui  than  any  otlicr 
for  washing  large  (piantilies  of  nialeriid,  and 
keeps  the  specimen*;  in  bi'tter  eondition.  The 
umier  part  of  the  main  frame  is  covered  with 
heavy  canvas,  which  serves  to  direct  the  water 
to  the  canvas  tube  in  the  centre,  and  thence 
over  the  side  of  the  vessel. 

Mr.  James  E.  liencdict.  naturalist  on  the 
8t4'umer  Albatross,  has  ree©nlly  ud<led  an  inter- 
esting feature  to  this  sieve,  for  collecting  and 
cleaning  the  foraminifera  taken  in  tlic  trawls, 
and  of  which  many  (|UnrtH  were  frequently 
washed  away  and  lost  by  the  old  method 
at  every  haul.   \Thc   canvas   tube   is   simply 


arranged  to  lead  into  the  side  of  a  cask  pttcod 
close  to  the  sieve,  and  iVora  w^hich  the 
escapes  at  a  slightly  higher  level  on  ihe 
site  side.  The  heavier  particles  oarrietl  ihrottel 
tlic  tube  by  the  great  force  of  the  current  are 
thereliy  given  a  clianc*e  to  settle  in  the  cajlt; 
the  lighter  sediment,  composed  mostU  of  line 
mud.  passing  otf  through  the  outlet.  AQet 
the  washing  has  been  accomplishetit  the  watrr 
remaining  in  the  barrel  is  decanUMl  or  dnnm 
off  through  a  siphon.  The  washing,  in  tioUi 
the  cradle  and  table  sieves,  is  accomplishi^i  lit 
means  of  n  stream  of  water  supplicl  through 
a  hofte.  The  large  sieve  figured  on  the  deriiof 
the  French  steamer  Talisman  in  a  receul  iiuro- 
ijcr  of  Ln  naturt  (see  Science^  vol.  iii.  \\.AhM 
appears  to  partake  of  the  character  of  ' 
sieve  above  described,  although  its  dt ; 
not  shown. 

RlCUAKI>   K.lTRBOk. 


KAFIRISTAX 


Thr  adventurous  journey  of   Mftcnair.  ilit^u^ 

as  fl  native  physician,  into  Kafirialiin  ha?  r' * 

th«  (irst  t<'slimony  of  a  Kiiroi»ean  oye-witn 
chnrncterifitics  of  that  conntry  and  ft)  in  I 
Without  recounting  the  tliiierary,  nr  sjieci^.i 

ing  the  perils  of  the  traveller,  which  wort  - 

It  may  be  iuentioni><l  thiit  u  p.irt  of  his  route  Ijlng 
bfltwoeu  >liri:a  and  Lowerai  Kotnl  waa  at  nv  'I'l'i-i- 
of  10,450  feet  atwvc  the  aea-leviO,  wlndii  . 
the  snow  between  heaps  of  &titne^,  whirli  v.    .. 
remains  of  Mohammedans  nssasftinuted  hv  ilic  lUAn. 
ElphhiBtone  relates,  in  hl>>  *  Eli^ftiT)-  of  Kalnit,'  Uut, 
on  the  occasion  of  a  sacriticft,  the  prayer  offerrd  wa. 
"  Defend  us  from  fever,  inorcas"  nur  »ealili.  kill  ik« 
MusauhnanH,  and  after  our  dt'utli  admit  Uft  t>>  Parir 
db»e."     It  appears  that  nont;  of  iheir  rt.'li(:i""i^  I^'"^* 
are   l>cu«r  attended   Ut  by  the   K.illrs   ihi 
killing  tliA  Miij^sulnianA      Much  tin'  flame  iiiij 
Is  ntlAclK'd  to  ft  a^  Itolongcd  to  hL-ad-liuiUtn;;  aniuos 
the  Dyaks,  ond  no  yonng  Katir  l«t  atlo«rod  i<-  minj 
until  he  haft  kill«d  at  least  nno.     A  vfr>*  nimitar  ffd- 
ing  woiilr!  seem  to  exist  towards  European*. 

Katiri^tun  embraces  an  area  of  some  tivc  thou^aDJ 
square  miles,  limited  to  the  north  by  the  siuppiniom 
croM  of  the  Hindu  Knsh.  of  whkh  at  lea^t  nnrpeak 
rise*  abovo  Iwenty-five  thousand  feci;  on  the  MOlb 
by  the  Kunnr  range;  and  ou  ihe  east  and  west  chftitlf 
by  the  Allshanij  and  Kunar  river*.  Tlinee  duUntf 
tribes  —  the  Ramgnls,  ValgaU,  and  B.v^hgalB  —  corrr- 
spond  lo  an<l  oecnpy  the  three  prlnelpat  \'aney^  ^ 
the  country,  (he  l.-isi  l>4^iiig  subdivided  Into  fiw 
clans.  Tlie  Viu;;al-i  are  reputed  tti  Iw  ihe  rooil 
numerous,  and  owwpy  the  lar;cst  vallt-y.  Each  Uil» 
has  a  distinct  dialect,  hut  all  have  many  words  la 
common.  In  general,  the  three  tribes  havo  few 
relationii  with  each  other,  Alt/igether,  they  arttup- 
posod  to  number  about  two  hundred  thouaaAd  pleu|rf^ 
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Tlift  eoonlry  i*  wilil,  picCtircsque.  and  densely  wooded. 
The  nipn  ar«  fiitp-lnoking.  Blue  eyf»  are  rare,  but 
*irawti  onos.  and  light,  or  oven  rctldUb  hair,  an;  roiu- 
mon.  The  cooiplcxion  variw  from  a  ruddy  blond 
vo  a  bronze  color,  wlilch  i.%  doubtless,  partly  due  to 
expo^un!.  Their  siature  is  but  moderate.  The  men 
art  f*'artc84  bai  laxy,  and  leave  the  wurk  of  agrlcul- 
tcr«  lo  (he  women.  When  not  al  war  they  hunt. 
They  are  devoted  to  the  daneo.  with  which  they 
occupy  mo*i  of  their  evening*.  The  dance  in  use  is 
mrarlably  initialed  by  a  tvuinaii,  whu  i^ooa  through  a 
prvlud«  of  Kruee.ful  posturing.  At  a  given  signal,  the 
danciT*  lake  their  plucen  on  pithir  side  of  ihe  fire: 
the  inuMcLinf,  with  a  dnmi,  IhUes.  and  cymbaU. 
taklnx;  a  pliic)*  xt  the  en<l  of  tlie  lines.  At  a  second 
tlgnaj,  couples  f««rin,  and  later  turn  singly  around  the 
fire.  The  dnnee  terminates  by  a  new  formation  of 
cooplea.  holding  a  stick  between  ihein,  feet  firmly 
pLant«d  and  close  together,  when  they  turn  with 
$raai  raftidity.  first  from  right  to  left,  and  then  in  the 
rererw*  direction. 

The  houaes  are  cotiBtructed  on  the  mountain-side. 
Tha  ground-fl<M»r  is  of  stone,  ten  or  twelve  feet  high, 
xod  h>  not  uaed,  except  for  storing  wood  ami  ilry 
dung,  both  u^ed  for  fuel,  the  latter  especially  In  the 
preparation  of  cheese,  which  is  made  daily,  and  is  of 
i;ond  quality.  Aliovi*  the  stone  foundation  the  struc- 
turr  Is  entirely  of  wood,  with  a  son  of  gallery  around 
It  Th*?rc  are  hut  ttvo  rooms,  clean  hut  very  dark. 
The  dtwr-jambs  are  rudely  carved.  There  U  little 
famiturv.  but  elialrit  of  wood  or  wicker  are  in  general 
»»«.  The  ordinary  food  i.s  composed  of  bread  and 
''be«!««  in  a  sort  of  sandwich,  dipped  in  melted  butter, 
anil  builrd  meal.  Ttie  Iteds  are  bulli  like  a  hunk 
attached  to  the  wall.  Some  houses  are  provided 
with  two  stories,  both  of  similar  eonstruction.  The 
trvof  is  nuuU*  of  flat  ntones,  covered  with  a  coating  of 
day. 

The  temples  comprise  a  single  square  room,  in 
%l:  '  •'  ATO  some  large  water-worn  stones  taken 
ir  '.  of  the  river,  but  no  IdoU,  except  certahi 

figu(-»  u----i  in  the  funeral  ceremonies  Iw  so  con- 
«ldtfrcd.  The  dead  are  taken  in  their  coffins  into  the 
vraptr.  where  s.icritices  are  made,  and  the  remains 
then  carried  to  tli'*  appointed  place  In  the  cemetery. 
bat  tbcy  are  not  hurled.  As  to  religion,  the  Katlri 
l«lir«e  iu  a  paai^lve  suprejno  being,  and  a  very  active 
d^iU  to  whom  all  nuschanecs  arc  Kscribed. 

Th<<  men  hhave  the  head,  except  a  single  long  lock 
«iD  tb«  summit,  und  go  uncovered.  Their  dre.ts  is 
mwih  like  that  of  tbe  .\fghan9.  chiefly  of  cotUMi, 
«t(h  1..  irh,  I  tiu^klns  made  of  laced  strips  of  hide. 
Tt  M'ffar  the  hair  Iouk,  colled  under  a  larRC 

...  tigh  the  top  of  which  two  tufts  of  hair 
looking  at  a  distance  Mice  horns.  Slavery  is 
Polygamy  is  exceptional.  The  unfaitli- 
fatl  wlf«  is  twatcn,  and  her  Juver  Uned  not  less  than 
•la  li««d  of  cattle,  liUd  mon-  aceordin;;  lo  his  means. 
Tbry  have  l*een  supp'wed  lo  be  greul  wine-bibbers; 
fatDt  Mr.  Macnalr  found  In  use  only  grape-juice, 
DeUlMir  Ivmtntcd  nor  distilled.  This  is  pressed  out 
4arUig  ihf  vintage,  and  kept  in  jars  under  ground 
oatll  iicsilod.    They  ore  armed  with  the  bow  and 


arrow  and  a  few  matchlocks.     The  traveller  observed 

artificial  ponds,  made  to  entice  the  wild  ducks  who 
pass  over  in  their  annual  migrations.  .Some  of  the 
rivers  carry  yoid;  but  the  chiefs  oppose  washing  for 
it.  having  in  view  the  inevitable  const^quences  to 
which  successful  gold-mining  would  give  rise. 

Tlie  people  are  Intensely  jealous  of  European  In- 
vasion. The  mere  suspicion  of  European  origin 
several  times  pnt  the  life  of  Mr.  Macnair  in  serious 
danger,  and  intended  journeying  in  several  directions 
was  given  up  as  unsafe  on  this  account. 


THE   CHANG fCS    WHiCH   FEintESTA- 
TlOiX  PRODUCES   IN  MILK.' 

Milk,  If  left  standing  a  short  time,  becomes  a  sort 
of  acidulated  jelly  called  ciml.  In  cheese-making 
this  transformation  in  hastened  by  bruising;  but  in 
both  cases  the  acidity  and  the  i>ecuHar  savor  of  the 
curdli'd  milk  are  caused  by  a  microbe,  ihe  lactic  ba- 
cillus, whose  little  rods  are  swimming  by  millious  in 
the  turning  liquid.  Only  the  caseine,  the  albuminous 
porLiiin  of  milk,  which  forms  the  principal  ingredi- 
ent of  chee~*e,  coagulates:  the  lactic  bacillus,  recently 
studied  by  Mr.  Huepi>e,  avoids  this,  and  prefers  the 
sugar  of  the  milk,  which  it  changes  into  a  lactic  acid. 
Without  the  bacillus,  the  milk  would  not  sour.  If 
milk,  when  fresh,  Is  carefully  poured  Into  steril- 
ized flasks,  and  corked,  it  may  be  preserved  indeii- 
nltcly.  lle|>eated  wannings  have  the  same  effect;  but 
the  operatioi»  is  too  delicate  lo  be  of  practical  value. 
If  we  touch  curdled  milk  with  the  point  of  a  pin,  and 
then  plunge  the  point  Into  fre»h  milk,  iu  a  few  hours 
tliLs  milk  will  alfu  becurdled.  This  pin-point  carries 
the  lactic  bacilli  in  suflacient  quantities  to  sow  any 
quantity  whatever  of  the  milk-food.  By  intnxlucing 
other  microbes,  milk  will  undergo  a  number  of  dis- 
similar trausfonuQlions,  according  to  the  genus  which 
are  sown  in  iL  The  g-.-rms  of  the  butyric  bacillus 
condense  the  milk  without  its  becoming  acidulated: 
on  the  contrary,  it  will  have  an  alkaline  reaction,  with 
a  bitter  t:uite,  and  an  o<lor  re8<'nil)ling  thai  of  fresh 
cheese  or  whey.  By  adding  a  lllUc  blue  milk,  in  a 
few  hours  the  whole  becomes  blue.  The  milk  neither 
curdle*  nor  sours,  but  a  drop  examined  under  the 
micro5co^>e  is  seen  to  swann  willi  vibrios.  This  is  the 
cyanogen  bacillus;  and  when  sown  in  glue,  Ln  poljUo, 
or  iu  soup,  it  everywhere  multiplies,  and  makes  the 
substance  blue.  At  times  this  bacillus  cause-i  an 
eruption,  which  is  cured  with  much  difBculty.  Milk 
Is  not  renderetl  unwholesome  by  it,  nor  disagreeable 
in  taste;  but  It  is  blue,  which  does  not  increase  lU 
marketrvalue.  A  little  ropy  tuilk  added  will  in  three 
days  make  milk  ko  thick  that  we  can  invert  a  bottle 
containing  it  without  losing  a  single  drop.  In  this 
case  A  poculiar  microbe,  a  micrococcus,  ha*,  been  at 
work.  This  has  been  described  by  Mr.  Schmidt-Mul- 
heim,  who  deserveji  a  place  of  honor  among  confec- 
tioners; for  be  has  discovered  a  method  of  producing 

<  Atir1(i«ad  tr*>ni  >»  urUcIa  hf  Dr  II.  Vou  In  tiM  Jbttmat  tt» 
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a  substance  much  re&cmbling  gtim  Imgacaiiili,  which, 
when  ntlded  to  the  jelly,  makcif  it  harden.  This  iui]k- 
j«lty  Is  easily  digested,  its  iiiste  Is  [lerfi'cL,  aud  it  may 
be  prewrved,  vvva  in  the  air,  for  ten  days.  The  in- 
UabitanU  vt  tlie  uurth  of  i^weden  preflerve  the  pre- 
cious microbii,  Ciirinj;;  fur  U  n«  the  .•<ava;;es  care  for 
|.thelr  fli-e.  They  put  it  iu  nil  the  milk  thi'y  wish  to 
preserve,  as  sucli  milk  iii  better  und  mure  e,-\aily  ob- 
l&lned,  ill  every  cn-^e,  than  the  condeusod  milk  of  the 
factories  of  Cham  and  Montreux.  Alcohidic  fermen- 
tation Is  produced  in  milk  when  aown  with  koumiss, 
or  with  Uie  funi^us  of  k<^H^,  a  favorite  Uussiaii  drink. 
This  curious  fcnueni  is  n  eombinatiim  of  two  distiiiLa 
fennciiCs,  — n  yeast  -Analogous  to  that  of  wiiic,  and  a 
microbe,  Dispora  caueashi.  These  two  organi>ms  live 
together  iu  perfect  harmony,  and  for  aeommon  end, — 
Uie  proilnetion  of  a  gaseous,  piquant,  agreeable,  and, 
above  all,  healtliful  beverage.  The  k<5Hr  U  especially 
valuable  a*i  a  food  for  infants  and  invHlids.  .Swer^l 
physicians  of  Geneva  intend  to  ninke  trials  of  it,  and 
we  are  in  hope  of  beluf;  soon  enrlclied  by  the  addition 
of  a  new  and  valuable  hygienic  food. 


TiJE  MEfilDlAN  CONFERENCE.^ 

At  Tuesday's  mealing.  Oct,  14,  the  resolution  to 
reckon  longitudes  east  and  west  from  Greenwich 
to  plus  and  minus  1S<)^  was  advocated  by  rrofessor 
AdaniH,  Capl.  Evant*,  and  Gen.  iitrachey,  of  Great 
Britain,  and  by  Mr.  Kutherford;  tlie  very  strong  point 
being  urged  in  its  favor,  that  the  jump  in  longitude 
from  -I-  ISO^*  to  —  180°  occurs  in  the  Pacific  Ocean, 
where  the  local  time  now  jumps  twenty-four  hours, 
—  and  it  miiHt  do  this  somewhere,  —  and  hence  it  will 
cause  no  change  from  the  present  practice  aKong 
navigators,  or  In  the  date  of  the  present  local  time  of 
any  p^rt  of  the  earth;  and  the  retatton  between  the 
local  (late  and  hour  of  any  place,  and  the  universal 
time  of  the  Greenwich  meridian,  will  always  be  cor- 
rectly given  by  the  simple  formula,  L.T.  —  U.T.  -t-  X, 
X  being  the  longitude  expressed  as  above.  After  a 
short  recess  for  informal  discussion,  the  resolution 
was  adopted  by  a  small  majority. 

A  resolution  was  then  introduced,  that  the  confer- 
ence propose  the  adoption  of  a  universal  day  for  all 
pur|>o9cs  for  which  it  may  be  found  convenient,  and 
whicli  shall  not  Interfere  with  the  use  of  local  lime 
where  desirable. 

The  delegate  from  Italy  offered  as  a  fubititute  the 
resolution  of  ihe  geodetic  conference  at  Home,  which 
proposed  a  univers.il  day  of  twenty-four  hoars,  be- 
ginning at  Greenwich,  ntean  noon;  i.e.,  the  present 
astronomical  dny,  twelve  hours  later  than  the  civil. 

Mr.  Allen  here  r«atl  a  paper  upon  the  needs  and 
conveniences  of  the  railroads  and  telegraphs,  julv*»- 
aiting  local  times  differlns  whole  hours  fmm  each 
other,  and  Introtluced  a  resolution  that,  local  time  be 
hehi  to  mean  that  of  the  nearest  meridian  situated 
some  whole  number  of  hours  from  Greenwich;  but, 
after  sdme  discussion  as  to  the  competence  of  the 
conference  to  go  so  far  into  details,  he  withdrew  it. 
The  resolution  lo  adopt  the  recommendation  of  the 
<  UooUnacd  tt^m  p.  376. 


Roman  conference  was  lost,  and  th«  orlgtaal  retob* 
tion  was  adopted  by  a  large  majority. 

It  was  then  proposed  that  the  universal  <]*}  to  s 
mean  solar  day,  to  begin  for  all  the  world  nt  ili<' 
meut  of  midnight  of  the  Initial  merldlao.  coincii] 
with  the  beginning  of  the  civil  <)ay  and  date  ol 
meridian,  and  to  be  counted  from  2«ro  up  to  iyin\\f- 
four  hours. 

To  give  time  for  Informally  con-idering  tlnMiid 
for  the  secretaries  to  revise  and  publish  In  Et] 
and  French  the  two-days'  procredlngs,  theconf< 
adjourned  till  Monday,  the  3iHh. 

At  the  meeting  on  Monday.  Ihe  drirgale  from 
Spain  proposed  the  adoption  of  a  universal  Uty 
responding  lo  the  local  day  of  Itome^  *un  aocoui 
classic  historical  associations,*  imd  apparently 
the  idea  thai  »omehow  the  epoch  of  the  Greiec 
calendar  wouM  be  changed  by  adopting  tlic  Gt 
wich  day. 

Professor  Adams  and  Commander  Samp%on  iir>imi\1 
out  the  confusion   that  would  arise  from  r 
lime  fn^m  one  meridian,  and  longitude  froni 
and,  after  further  discussion,  all   the  aui' 
were  voted  down,  and  the  original  resoluli' 
mending  a  universal  day  bei^lnning   at  ml 
the  prime  meridian,  and  counte<l  from  zero 
four  liours,  was  adopted  by  a  ci'Usid*  ; 
Another  resoluliou  was  pns^ed  by  a  ' 
expressing  the  hope  of  llie  conference  tiiui  i 
nomicnl   and    nautical  days  may  soon   lie    > 
everywhere  to  begin  at  midnigltt. 

Mr.  Janssen  introduced  a  re8«duUonexpreMiiigthr 
ho)>e  of  tlie  conference  that  all  nntkms  wilt  tiiak>  ft 
study  of  the  advantages  of  dividing  the  dar  «n'1  fir- 
cular  measure,  wherever  used,  into  four  » 
with  decimal  division  of  quadnuiU  After  • 
ble  discussion.  tbU  was  adopted  with  a  slight  ujuiiiti- 
cation  In  the  phraseology. 

Geu.  Slrachey  offered  a  resolution  recim 
that  all  local  tlme^f  differ,  by  some  muitii 
minutes,  from  that  of  the  prime  meridbui.     WilLLt't;' 
acting  on  Uiis,  the  conference  adjourned  till  WedD»- 
day. 

COTTERILUS  APPLIED  AfSCHASlCS. 

Applied  tnechanicx  :  tin  flettitntitni  general  attrodufiiB* 
(a  thf  t/tfott/  nf  utrurttiren  iind  ntachinfx.  Hy  Ja«w 
H.  CoTTKRiLL.  l^ondon,  Macmitlan,  1^1  IW 
-1-584  p.     8°. 

Thk  appcurance  of  a  new  book  by  the  dls- 
lingnished  lecturer  on  applied  mechanics  Mlii* 
Royal  naval  college,  the  oit»ani/.iiUon  of  wbidi 
he  has  done  wj  much  to  forwiml,  and  the  pn>»- 
lK»iity  ami  success  of  which  nre  asmnbed  « 
lurgely  to  l^rofessor  Cotterill,  is  no  evtM»l  lik«h 
to  iulereat  all  who  arc  engngnl  in  similar  Udcs 
of  work.  The  opportunity  is  not  oyx-n  lo  ibe 
wHter  iii>on  the  subject  of  appUrtl  mcebauic* 
to  produce  as  completely  novel  a  work  as  ws* 
the  earlier  book  by  the  same  anthor»  —  *Tll« 
steam-engine  considered  as  &  heat-engtnc.' 
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The  work  ia  profr'saedly  based  U]K)n  Han- 
kiDtt's  treatise,  nnd  is  supplemented  by  n  large 
unoant  of  other,  nnd  some  new,  raHtler.  The 
plan  of  the  work  \»  in  some  rcspeels  nntisual. 
Its  first  part  is  devoted  to  the  stutios  of  struc- 
Uires,  the  second  to  the  kinemntics  of  machines, 
the  third  to  Ihe  dynamics  of  machines,  the 
fourtli  to  the  strength  and  stilTness  of  mate- 
rials, and  the  lidtt  to  the  transmission  and 
(inversion  of  em^rgy  by  nmchines. 

In  part  i.  bnt  little  will  he  found  to  demand 
special  notice.    The  methods  of  graphical  stat- 
ics arc  adopted  throughout,  and  are  applied  in 
succession  to  the  simplest  and  the  moi'c  com- 
plex cnaes.     The    straining   action   of  a   load 
applied  to  a  structiire  in  consick'rcd  in  several 
cha|>ters  ;  shearing,  bending,  and  twinting  being 
taken  up  in  order.     Cases  of  frames  liaviiig  re- 
lanl  parts,  and  the  action  of  a  travelling 
,   are   given    with    propriety   considerable 
tpaoc.     In  part  ii.  we  find  the  author  follow- 
ing Rankine  in  an  innovation  upon  the  standard 
|4an  of  t«xt-books  on  mechanics  as  hitherto 
eoQstnicted .      Professor   Cotteri  11   here   i ntro- 
dlDOea  the  study  of  the  kinematics  of  machines, 
—  a  subject  not  otien  considered   to   form    a 
(dirt  of  this  general  division  of  the  thoor}*  of 
eai^neering,  and  only  treated   of,  up   to   the 
pfCMfit  time,  to  any  considerable   extent,  in 
sepATttle  works,  as  in  Willis's  and  in  Renleaux'a 
well-known  works.      Kunkine  introduced   this 
subject,  under  the  title  *  Geometry  of  meehan- 
lam.'  into  his  'Machinery  and  mill-work,*  and 
intn>duced  it  also  in  his  *  Applied  mechanics.' 
This  author  has  introduced  to  a  limited  extent 
the  nomenclature  and  methods  of  the  lat*»8t  of 
the  great  masters  of  this  division  of  the  science 
of  engineering,  Professor  Rculcaux,  and  has 
thua  brought  the  matter  fully  up  to  the  time. 
A  feature  of  the  work  to  be  noticed  here,  per- 
haps oven  more  than  elsewhere,  is  the  selection 
of  mechanism  familiar   to   the   engineer,  and 
when*  |>0!*sible  of  those    iu    common    use,  in 
iltiisti^tion  of  ihc  principles  to  be  explained. 
Fart  Hi.,  on  the  dynamic-s   of  machinery,  as 
voald  naturally  be  expect<*d,  occupies  a  large 
anount  of  space.     It  opens  with  a  statement 
of  th«  'principle  of  work/  shows  how  resist- 
IMM  arc  determineit   in   common   cases,  de- 
iactt   energy,    illusirulcs   the   mcttioils   of  its 
tranafer  in  machines,  and  considers  the  kinetic 
lUm  of  energy  as  met  with  in  freely-moving 
bodies  and  in  mnchinea.     A  chapter  is  devotin] 
Ir  •'■-'    '* namics  of  the  steam-engine,  and  es- 
(..  the  grnphicjil  representation  of  the 

Tafiauun  of  effort  and  of  energy  at  the  crank. 
All  of  Uiht  work  is  intercbting  and  valuable ; 
aad  Uio  grrater  part  of  It  is  here  for  the  first 


lime,  fio  far  as  the  writer  is  aware,  introduced 
into  the  literature  of  the  schools. 

The  study  of  cases  of  incomplete  constraint 
and  of  straining  actions  in  machines  gives 
the  author  an  opportunity  to  introiluce  the 
principle  of  momentum  and  other  dynamical 
principles,  and  to  illustrate  their  application 
by  the  analysis  of  the  governors  and  other 
familiar  cases.  Part  iv.,  on  the  strength  of 
materials,  occu[>ies  more  space  than  any  other 
division  of  the  book.  Impact,  compound 
stresses,  and  flow  are  as  fully  treated  as  the 
limits  of  the  book  permit,  and  more  ao  than 
is  usual  in  treatises  of  this  character.  The 
work  of  Professor  James  ThomsJon  on  the  flow 
of  solids  is  described,  and  the  experiments  of 
Ti^CHca  and  of  Wohler  are  cited. 

The  volume  includes  in  its  last  division, 
part  v.,  a  discussion  of  the  principles  involved 
in  the  transmission  of  energy  by  Muids,  and  of 
its  transformation.  The  tiow  of  fluids,  the 
action  of  machines  driven  by  them,  and  the 
elementary  principles  of  thermodynamics,  arc 
here  studied. 

An  excellent  feature  of  the  Itook  is  its 
references  to  works  in  which  the  subjects 
treated  are  more  folly  developed  by  accepted 
authorities.  Examples  arc  introduced  at  the 
end  of  each  chapter  which  are  doubly  inter- 
esting as  illustrating  the  special'  case  there 
treated,  and  as  exhibiting  applications  occur- 
ring in  the  engineer's  practice.  The  engrav- 
ings are  numerous,  and,  in  all  cases  in  which 
it  is  possible,  drawn  from  working  machines 
and  structures  common  in  engineering. 

The  work  as  a  whole  is  one  which  will  not 
only  increase  the  reputation  of  its  author,  but 
will  earn  for  him  the  thanks  of  many  inslructr 
ors  in  technical  schools  who  have  long  l>een 
hoping  for  such  a  treatise  as  will  (x^rmit  them 
to  discard  works,  wliich.  valuable  in  their  day, 
are  now  \eiX  behind  in  the  forward  raoveineut 
of  the  profession  of  engineering  and  of  science. 


SCIENTIFIC   BUTTER-MAKING, 

A  manual  /or  seienttfic  butler-making.  By  W.  H. 
Lynch.  Printed  hy  order  of  the  legislative  os- 
semblv.  Torouto.  Hobinsun  pr.^  1883.  15+ 
204  p."    8°. 

The  author,  in  the  introduction  to  this  man- 
ual, expresses  himself  in  sympathy  with  the 
views  advanced  by  Arnold  and  Bell  on  previ- 
ous occasions,  that  all  persons  connected  with 
the  prosecution  of  the  dairy  business  should 
strive  to  make  themselves  lamiliat  with  the 
principles  on  wliich  success  depends.     These 
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./-.V    -    FT'TrRE. 

■    -  ■   "■    nan.   -  fr-A  .n  .^Ar  /iV/A/  of  his  origir*. 
i'"    •«iH,"   J:HiEi.      B".-:.:!:.  Houghton,  Mifflin^  A 

:■"*.    :  -lii  -     16-. 

■  r  ■:-.     ..— '•  I    '  1  :*::iire  life  is  goni.»rally 

'«j:.    -.   .s  .;..-■     •:!*:■*»'  ttie  rantfe  of  scifn- 

.-•«:■  :.*    -dv-i  till?  wriUT ;  Imt  yet  bo 

_.'.A-   :    ■*  iLr  .itjn  whioh  an  opinion  maybe 

-j:::.:;:::.  .-  --:.-i-d[:>:il.  an«l  be    prootHrds   to 

.-      .:-:    ■  ■  ...>.i.  •■  m:i*t  m-ot-ssarily  l>e  atfecUKi 

;.--  •  '.i.  2i;i*.-»  of  our  opinions  on  tlu*  (jnes- 

:  .J  T. .:  '  .o'  !:e  witliin  tiu»  sc-opt*  of  sciou- 

-      ::•.■.:.—         His  e^^^ay  is  to  let    ns   know 

-  — :  „t-  "-I'T-i:.:;-*  itf  the  doetrine  of  evoiution 
a  ■  :.»•  r-z'-'..  "f  man  seem  to  imllcate  as  to 
..-  :..:i.  -<::...  His  c-onehLsion  is.  that  'Mho 
-•  .••■   li'  I-  i\\:\\L\-  wi-  eoinprcliond  that  process 

-'■  ■ii:i;«;ii  v  which  things  have  eonie  to  l>o 
-■— :  ".w  )p-.  ^he  more  we  aiv  likely  to  fwi 
:.:!■.  ij  i'*!iy  *.;,<•  rVi-rlaMinfr  i)ersistence  of  tbi* 
-«vr::ia»  *:t':-u'  in  man  is  to  rob  the  whole 
,:t..-.*-  r  :>  mt^aning,"  and  that  it  goes  far 
o»v;u":  iiTT.r..:  us  io  'permanent  intelleetiia! 
•3ii:naii.ii  -  T  .^ii.  as  a  well-known  anthority 
-Esiir"-  a?.  -  1  ^'ItMitirie  reductio  ad  ab^Hrdum. 
-->.  in- :::::;  •  li--  ^utlieient  reason  for  our  aei*|»t- 
iu:  •<    :  ;~:  i_  i.vrnative,*'  otir  author  dcelan's. 

■  ?  ir  -n  *  :w  :vart.  therefore,  I  lielicve  in  tht- 
ruint:!-.!^"^  :'  the  soul,  not  in  the  sense  in 
T  u.  ■;  I  iixv*.  t  '.'.w  ilemonstrable  truths  of  sci- 

ii-.    i;"  Is  -1  supreme  act  of  faith  in  the  roa- 

-  u:t  •■»-!:-■*«  of  <io(i's  work.  .  .  .  The  holief 
::u  ••  ii'.'i*:  juli-kly  defined  hy  its  negation. 
.-*  -.:*-.  -^-'-.^i.  lo  Welievc  that  this  world  is  all." 
V  -  11  ist  rtfer  ti>  the  little  hook  itself  for  the 
•:i»'  r'  i.*\r;:v.*nt  whieh  leads  up  to  this  rrerlo. 
-.  M  :'  'Zr-  arjnnienl.  however  seientifirally 
;«!*;•:.  *  I'Lv/io-iOphical  and  even  theologicai 
i  ■  rm.  ':  nei-iU  only  to  be  understoml  that 
::*  -.^sav  >.  iu  fact,  an  addrass  to  the  (.on- 

.  r    ^^  .*.';  of  philosophy  last  summer,  at  the 

■  n»  Tj.r:i  'hi'  sulijei'tof  immortality  was  iinrter 


yOTES   AND   XEWS, 

7'.:e  following  is  the  full  list  of  papers  read  a; 
-.:••  »wp-»rt  meeting  of  the  National  academy  of 
MT.i-nws.  Oct.  U-17:  On  Ihe  Columella  auris  of  Ibi* 
F-f<Ti.i>4auria,  E.  1).  Cope;  The  brain  of  A^ellus.  aud 
-\rf*eTcIe»*  fonn  of  Cecidotaea,  A.  i>.  Packanl;  Oii 
cyi  :fceor>'  of  atomic  vohunes,  Wolcott  Gibbs:  On  tht? 
■•  mpi^x  inorganic  acids,  Wolcott  Gtbbs:  Notice  of 
^{:v^^d£l>'sexpe^imentB  on  the  motions  of  animal!^ 
?T  :s*iantaneou«  photography.  Fairman  Rogers:  No- 
'Jee  of  Grant's  difference-engine,  Fairman  Rogen: 
vta  the  thiuollte  of  Lake  Labontan,  £.  ^.  Dana;  Ou 
tb*  BMVOKolc  coals  of  the  north-west,  R.  PumpellT: 
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On  tbe  work  of  lUe  Nurthern  tt-aiiscontinenlAl  »ur- 
vty,  R.  PuDQ^teUy:  Tliegrawea  raecbmiicallv  injurious 
to  Uve-*tuck,  WiUtfim  H.  Brewer;  On  ^ravilation 
warwy,  C,  S.  Peirce;  On  minimum  differencea  of 
MowihUity,  C.  S.  Peirce  and  (by  inviljilioni  J.  .Iitstrow: 
KeKearrliej  on  Ptolemy's  ?tar-caUloytie.  C.  H.  K. 
pBt«p<;  On  ihc  operations  of  the  U.  S.  geological 
ftirrey,  J.  \V.  Powell;  Tlu-  inoUon  of  Ilyiierion, 
Anph  Mall;  lEemarks on  tlie civilization  of  the  native 
p^tl(^)e«o(  America  (by  invitation),  K.  U.  Tylor;  .Some 
ro^ttlTs  uf  the  exploration  of  llie  deep  stea  iieneatb 
U»r  Gulf  Stream,  by  the  U,  fS.  fiBh-commission 
ftmmer  Albatross  ilnriiiR  Hie  past  summer,  A.  K. 
V^fTUI;  l*<»cent  pioRress  in  expluBlvvs.  H.  L.  ALtbot; 
Oo  an  rxperimental  composite  pliotograph  of  the 
aieiubrrs  uf  ttie  ueadeiuy,  II  Pumpelly;  heport  on 
meridian-work  at  CarlMruhti  (by  Invitation),  W.  Val- 
entiner;  On  the  algebra  of  loyic,  C.  S.  Peirce;  On 
Uie  t*m|»t*ramre  of  Ibe  lunar  surface,  S.  P.  Langley : 
On  nH'Uirni-i  of  eantem  archery.  E.  S.  Morse. 

—  A  tetter  U»  LIcul.  Schwatka.  from  one  of  tbe  offi- 
(WB  of  th*?  Imperial  geoi^rapblcal  soHety  of  Russia, 
•Utes  that  no  polar  evpodltion  h  to  htart  from  Rub- 
•la  OjU  year  «ir  next,  nn  1ia'«  bc«'n  widely  drculateil 
In  the  American  pp'ss.  There  is  in  view,  however. 
an  •txiM*iliti'<n  lo  tbe  New-Silwrian  Islands,  m  start  in 
tlir  «pring  of  iKstJ,  to  Ik*  carried  on  by  money  appro- 
prtatrtl  by  the  czar  for  thai  purjiose.  The  expciliiion 
If  to  b**  undertaken  t)y  two  j^entle.men  from  liie  Im- 
perial academy  of  sciences  of  st  Petersburg,  and  the 
prafmrations  for  it  are  goin?  on  under  ih*'  superviflion 
of  a  eommltle«*  appointed  by  the  academy.  The  year 
lfi^>  will  iff  employed  In  ftcicntifie  work  on  the  Vana 
ami  lh«*  roasL  )M'twei*n  it  and  Indlgirka. 

—  Among  rei'ent  deaths  we  note  tbo«e  of  G.  II. 
IMponle.  formerly  profewor  of  botany  in  the  univer- 
dty  of  Turin,  wol)  known  for  hi^  res**arche8  upun  the 
I>e9niidlae,  t>n  the  14ih  of  May,  at  Mombariuzo.  Pied- 
osoai;  rountConslanlin  Hranicki,  a  zealous  promoter 
M  tialural  science,  to  whose  Ketiemslty  the  museum 
at  Wanaw  is  Indfbted  for  a  Iarij;e  |K»rt  of  Hit  valuable 
eotl^cUoit*.  July  U,  at  Parin ;  Au^st  Paaoh,  professor 
mi  mailiemalica  at  Stockholm,  in  that  city,  on  the  16th 
«f  July;  L,  M.  Larsson,  author  of  *  Flora  af  Werm- 
laau!,'  on  tli**  17tli  of  July,  at  Carlstad.  Sweden;  Dr. 
M.  Perty.  a  well-known  achilogisl  and  anthropologist, 
frum  !^«-U  t«i  i87r»  professor  of  natural  history  In 
Brme,  when*  be  died  Aug.  H,  almost  eighty  years  of 
age:  In  Moscow,  the  last  of  July,  A.  G.  Fisober  von 
Waldhcim.  president  of  the  Moscow  natural-hiatory 
mtietji  K.  P,  M.  Koumier,  botanist,  in  Paris;  Lodo- 
f»  '''--:,  bfttanist,  Julys.  In  Faenza;  Dr.  E. 
t  hrmlsl.  on  the  13th  of  July,  a1  Leipeig, 
In  i,i-  t.M.;-ninth  year;  Dr.  Hans  Hiibner,  the  di- 
r«ctor  of  ihe  chemical  laboratory  at  GV.ltingen,  on 
the  IJ5!l'  ■'  '■•'••  in  bis  forty-seventh  year;  and  Dr. 
Twd.  I:  ■■-.  geologist  and  naturalist  on  the 
Nowa  .^iA..<..-n,  on  the  IBth  of  July,  in  his  fifty- 
dxUi  y^r. 

—  Prof.  F.  E.  Nipber  finds  from  data  taken  fmm 
0rr  ■■»«linaiui'§  observations  at  St.  Louis,  Mo.,  last- 
ing i«vM>  a  p<>rioi|  of  forty-seven  years,  that  the  dnra- 


llon  of  maximum  rains  Is  inversely  proportional  io  the 
violence,  or  that  the  product  of  violence  Into  duration 
is  constant.  TIti.s  eouMant  is  the  amount  nf  walor 
which  may  fall  in  a  continuous  rain,  and  is,  for  Dr. 
Engelmann's  .series  of  about  half  a  century,  about 
Hve  inches.  A  rain  of  five  inches  per  hour  may  last 
ime  hour.  A  rain  of  four  inclien  per  liour  may  ]a«t  an 
hour  and  a<(uarcer:  and  such  a  rain  Dr.  Kngetmann 
observed.  A  rain  of  two  and  a  half  inches  per  hour 
may  last,  two  hours,  and  several  Mieh  rains  were  ob- 
served. A  rain  of  an  inch  per  hour  may  last  fl\e 
hours.  Each  of  these  cnses  would  l>e  a  fire-incb  rain. 
For  a  longer  period  uf  time  than  llfty  years  it  is 
lik«ty  that  greater  rains  than  five  inches  may  be  ob- 
served The  same  is  to  be  said  if  observations  are 
to  be  taken  over  a  wider  area  uf  country.  In  fact, 
a  rain  of  bix  Inelieti  in  three  houm  incurred  near  Cuba, 
Mo.,  some  yeais  since.  This  would  increase  the  value 
of  th«  coni^tunt  from  five  to  six,  but  otherwise  the 
relation  will  probably  remain  unchanged. 

The  Imporiance  of  llii^  law  is  very  great  In  en- 
gineering, where  the  capacity  of  sewers,  culverts,  and 
bridges,  must  liesuch  us  lo  carry  the  water.  A  more 
general  Investigation  which  Professor  N'ipher  is  now 
making  will  determine  the  relation  between  ihe  viiv 
lence,  duration,  and  fre(|uency  nut  ooly  of  maximum, 
but  of  all  rains.  This  work,  when  completed,  will  en- 
able an  engineer  to  rnnstruel  the  water-ways  of  bridges 
of  such  a  ciipacity  that  they  will  prohul>ly  stand  a  defi- 
nite number  of  years  before  they  are  washed  away. 
This  numlwr  of  years  will  be  so  iletennined  that  the 
interest  im  the  invested  capiL-TJ  during  Ihe  pn>babie 
lifeof  the  bridge  wi]le<|ual  the  possible  damage  when 
the  destructive  flood  comes  which  tbe  engineer  deter- 
mines «ha]l  destroy  his  work.  Th»  running  expense 
of  maintaining  the  bridge  is  tben  tlx*  leiisl  |X)vsibIe. 

—  A  late  number  of  the  AraOvmi/  .states  thai  Uie 
eleventh  annual  meeting  of  the  German  and  Aus- 
trian alpenvereln  has  just  been  lield  m  Constaiu^ 
under  the  presidency  of  flerr  Itichler  of  StiUburg. 
The  grand  duke  of  Baden  took  part  in  the  proceed- 
ings. The  united  clubs  have  a  membership  of  12,>VjO, 
and  the  property  of  the  verein  aintmniH  to  11,43U 
florins.  Grants  were  voted  for  foref^t-plantlng,  for 
support  of  certain  mountain  sections  of  the  club,  for 
payment  of  p^^rson^i  who  have  engaged  to  lecture 
during  the  winter  months,  for  meteorological  oliser- 
vations,  and  for  explorations  of  caverns.  Next  Janu> 
ary  will  l>e.  published  the  first  collected  volume  of  the 
}fiUJirihtngen  of  the  club,  with  illuntratinns.  Col- 
lections of  '6,VM  marks  and  D.irj.^  florins  were  made 
for  paths  and  huts,  Villaeh  was  selected  for  next 
year's  meeting. 

—  Signal-service  note  xvi.,  entitled  *Tl»e  eflTcci  of 
wind-currents  on  rainfall,'  by  G.  E.  Curtis,  is  one 
of  the  most  carefully  prepared  numbers  of  the  series, 
both  in  the  reference  to  previous  work  on  the  subject, 
in  which  Knglisli,  French,  and  German  authors  are 
(juoted,  and  in  the  discussion  of  the  special  series  of 
records  from  five  gauges  on  the  summit  of  Mount 
Washington.  The  author  concludH<i  that  tbe  rainfall 
(writbout  snow)  in  such  exposed  situations  Taries  ma- 
terially within  distances  of  only  one  or  two  hundred 
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fpei;  tljat  Ibe  windward  gauges  receive  Iphbi  and  the 
te(*ward  gauges  most  rain,  as  had  bpcn  stated  for 
buildings  by  Uacho  hi  lv^7;  and  Ihat,  in  high  windfl, 
small  gaus;cfi  4I0  not  collect  enough  rain,  the  discrep- 
»ncy  between  eight-Inch  and  three-inch  gauges  vary- 
ing as  the  square  of  tho  wind's  velocity;  and,  for 
volocitios  of  sixty  miles  an  hour,  the  threc>incb 
receiving  only  two-thirds  of  the  rain  collected  by  the 
eightrinch  gauge. 

— The  elasticity  In  the  carbon  filaments  of  the  in- 
candescent lamps,  at  least  in  some  of  the  pattern<i>,  is 
rather  remarkable.  Take  an  Kdlson  lamp  of  about 
a  hundred  ohms  resistance,  and  a  modenitcly  sharp 
blow  with  the  hand  at  right-angles  to  the  plane  of  the 
loop  will  vibrate  It  so  far  that  it  strikes  the  side  of 
the  glass  bulb;  and  it  will  contlnno  for  two  minutes, 
swiftly  vibrating  through  very  slowly  decreasing  am- 
plitudes, and  with  lieautifully  complicated  nodal 
effects,  according  to  the  directli»n  of  the  blow.  So 
sensitively  elastic  are  some  of  them,  that  it  is  difQcult 
to  huld  them  in  the  hnnd  90  steadily  that  the  upper 
part  of  the  loop  is  not  blurred  by  rapid  lnce<>sant 
vibrations  of  small  amplitude. 

—  The  Royal  society  of  New  South  Wales  offers  its 
medal  and  a  money-prlzu  for  llie  best  communlcaltou 
{provided  it  be  of  sufficient  merit)  contalulng  the 
results  of  original  research  or  observation,  upon  each 
of  the  following  subjects.  To  be  sent  In  not  later  than 
May  i,  l^Siii  anatomy  and  life-history  of  the  Echid- 
na and  Platypus,  the  s'lclety's  medal  and  i'25;  anat- 
omy and  life-history  of  Mollunca  peculiar  to  Australia, 
the  soi'iety's  medal  and  t'25;  the  chemical  composi- 
tion of  the  products  from  the  so-called  kerosene  shale 
of  New  South  Wales,  the  society's  medal  and  £S6. 
To  be  sent  in  not  later  than  May  I^  l8S(i:  on  the 
chemistry  of  the  Australian  gums  and  resins,  the 
society's  medal  and  12^. 

—  The  committee  of  the  Octagon  chapel  at  Batb, 
England,  where  Sir  William  Herschel  was  organist 
from  1700  to  1782,  Invites  subscriptions  toward  a  me- 
morial-window of  one  whom  Ihuy  truly  call  '  by  far 
the  most  dUtlnguished  citizen  who  ever  lived  in 
Bath.' 

—  The  lUuntrirte  zeituiuj  reports  that  the  new  tor- 
[>cdivboat  tried  at  the  recent  manwuvres  of  the 
German  fleet  has  proved  eminently  satisfactory.  In 
addition  to  its  great  strength  and  speed.  It  has  water 
compartments  which  can  be  suddenly  tilled,  and  thus 
sink  itt  deck  to  the  level  of  the  sea,  witliout  seriously 
Impairing  the  speed  of  the  vessel. 

—  The  London  beallli  exhibition  has  been  so  suc- 
cessful, that  it  is  expected  the  council  will  have  a 
handsome  bahmce  when  they  close  their  doors;  and 
they  have  not  yet  decidwl  what  to  do  with  it.  The 
aggregate  of  admissions  now  exceeds  two  millions 
luul  a  half,  representing  a  gross  taking  of  H  hundred 
and  ten  thousand  pounds,  ton  per  cent  of  which  umy 
remain  when  the  last  liability  has  been  wiped  off. 

—  Mr.  Fariui  of  the  Royal  aquarium,  London,  has 
now  ou  view  some  of  the  dwarf  race  of  men  reported 
by  several  travellers  as  dwellers  in  equatorial  Africa; 
and  he  has  Invited  all  antbropolugisLs  there  to  study 


this  strange  derelopmcnt  of  the  human  roi**.  'Pif 
tallest  of  them  is  four  feet  six  inches  in  height,  and 
professes  to  be  a  ginnt  ajnong  his  own  people.  Ttiry 
are  exceedingly  intelligent. 

—  Tiie  Social  science  congress  this  year  met  at  Ifie 
place  of  its  origin,  Birmiugliani,  and  atinxcied  t 
much  larger  attendance  than  last  year,  tb*^  pnit^ramtns 
of  work  being  a  fine  one.  Tiie  president  of  the  year, 
Mr.  Shaw  Lefe\re,  in  his  opening  address,  reTiewei 
the  reaction  from  the  non-iiiterventi«>n  views  of  ftst* 
policy  of  Ricardo,  Stuart  Mill.  Bastlat,  etc.,  and  siatfd 
his  opinion  that  the  prownt  "movement  forcxfeaid- 
ing  the  action  of  the  Mute  has  not  bc<*n  due  only  to 
demi>crncy.  It  has  been  demanded  almost  ofiuslly 
by  all  classes;  but  the  greater  force  of  the  jtnpuUf 
will  in  parliament  has  deprived  the  opposing  uilcirsl 
of  their  power  of  resistance.  .  .  .  The  more  recent 
school  of  poHlical-economiftts  in  ihls  country,  and 
still  more  on  the  continent,  has  largely  detarttd 
from  these  (earlier)  views,  and  has  held,  thxt  while 
free  exch.\nge,  free  labor,  and  free  contract  ar» 
imi>ortanl  principles  to  maintain,  yet  the  state  Is 
bound  to  interfere  when  Individual  interests  rmatt 
in  the  degradation  and  oppression  of  the  lover 
classes,  and  that  it  is  justiOed  in  undertaking  thosr 
works  and  functions  which  can  l>e  l>etter  attained  bi 
it  than  by  Indlvldital  effort.  Almostalone,  my  frtfod 
Mr.  Herbert  Spencer  has  been  left  among  iihUo»- 
phers,  to  preach  the  doctrine  of  laiMez/aire^  to  nisr 
the  banner  of  individualism  against  state  action,  aail 
to  denounce  what  has  been  dune  dnring  tin  *  '  - 
years  as  radically  wrong  in  principle,  and  I 
socialism,  or  to  the  ultimate  slavery  of  the  1 

Dnring  the  last  ten  years,  he   stated,    ta 
increase  of  population  of  Kngland  and  Uair-«  -hk. 
account,  there  bad  been  a  decrease  of  patiperUni  ol 
thirty  per  cent,  and  of  serious  crime  of  twentj-tws 
per  cent. 

—  Prof.  W.  Braune  cialtns  to  have  discov" 
constant  principles  of  arrangement  of  th*- 

Ihe  human  Ixnly,  the  variability  of  which  ^^-^^  i'^') 
an  anatomical  puzzle  of  long  standing.  He  pra(ioMi 
to  publish  Ml  alias  in  imperial  folio  under  the  title 
*  Das  vent' nsi/ stem  des  metmchUchm  Jtor/jcrs.'  Tht 
first  part  wltli  four  colored  plate*>,  prepared  with  ih* 
collaboration  of  Mr.  E.  Harry  Fenwick,  is  now  an- 
nounced by  Veil  &  Co.  of  Leipzig;  price  43  Itmk. 

—  The  Prussian  authorities  are  plann^jtg  a  bvzl^nif 
institute,  as  a  branch  of  the  Univer'^  ■  Hln. 
similar  to  the  existine  InsUtute!^^  of  p:  "ic. 
this  branch  of  knowledge  being  recogn..  1  ..^  nee**- 
sary  10  the  medical  profession.  It  is  -j  4  u-.^i  Dr. 
Koch  will  be  placed  at  the  head  of  lu 

—  Dr.  Th.  Llebisch,  formerly  profewor  of  miD^r- 
alogy  at  Grclfswald  university,  has  been  calle^l  tn  tlie 
Konigsbcrg  university.  The  professorship  of  phyn* 
ology  at  Konlgsberg  has  htn-n  given  to  Prof.  L.  !!«• 
mann  (Zurich).  Dr.  L.  Kimigaberver,  foniiuiy  Ifl 
Vienna,  has  been  called  to  the  profrssorsblp  of  nulhe* 
matics  at  the  university  of  Heidelberg.  Dr.  V.  Do* 
bois-Heymond  of  TiiblDgen  has  accepted  a  call  10  tke 
Technical  scliool  in  Berlin. 
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is  probably  notbiog  which  we   can 

ae  80  eutirely  characteristic  of  our 

of  history  as  co-operation, — the 

number  of  men  for  a  common  pur- 

peralion  is  very  old  ;  but  its  present 

and  often  also  its  form,  are  new, 

'or©  it  ha«  a  significance  for  us,  the 

which  is  great,  bnt  still  unmeasured. 
,  the  very  essence  of  democracy. 

re  not  to  do  with  the  general  aspects 
at  subject:    we  wish  only  to  refer 

creasing  development    in    scientiflc 

and   even  of  that  development  we 

direct  attention  only  to  the  prevalent 

towards  systematic  and   organized 


cent  numbers  we  have  liad  occasion 

progress  of  several  noteworthy 

ertakiugs  which  are  strictly  co- 

We  need  only  remind  our  readers 

>w  standard  time,  the  electrical  and 

conferences,  and  the  reports  of  the 

i tig  committees  of  the  British  associa- 

lostratious  of  the  accomplished  good 

tnce  owes  to  co-operation.    Our  expe- 

I  the  benefits  to  be  had  through  the 

'  eompetent   men,  united   in  coufer- 

mmittces,  and  congresses,  to  settle 

mtific  problem,  is   rapidly  changing 

formerly  a  B|>oradic  elTort  into  a  cou- 

t  of  the  civilized  world.     The  same 

bos  another  manifestation  in  the  still 

cimtom  of  what  we  venture  to  desig- 

jitive  observation.     A  centml 

ety  or  committee,  receives  and 

jc    data   obtained    by  scattered   ob- 

Tbe  earliest  instances  we   recall  of 

od    of   centralized    collation    is    of 

obscn'alious,   in    this  country 


conducted  for  many  years  by  the  Smithsonian 
institution.  Such,  too,  is  the  method  adopted 
by  the  English  society  for  psychical  re- 
search, by  the  American  ornithological  union 
for  tracing  the  migrations  of  birds,  by  Mr. 
Galtou  in  his  remarkable  studies,  by  the  Eng- 
lisl»  committee  for  the  collective  investigation 
of  disease ;  and  so  on  through  a  long  list. 
Again,  through  the  energy  of  the  Harvard 
observatory,  there  is  an  extensive  system 
of  co-operation  among  astronomers,  and  the 
British  attsoclation  is  endeavoring  to  systema- 
tize the  work  of  the  numerous  local  societies 
in  Great  Britain. 


One  naturally  stops  to  ask,  What  is  to  be 
the  future?  Will  the  co-oper.itive  tendency, 
which  is  already  so  strong,  go  on  increasing? 
We  think  the  answer  must  be  in  the  affirma- 
tive ;  because  the  more  systematized  scientific 
research  becomes,  just  so  much  surer  and 
steadier  will  discoveries  ensne.  At  present 
individual  tastes  have  far  too  large  a  share  in 
deciding  what  is  investigated,  and  hence  fol- 
lows the  deplorable  consequence  that  many  an 
important  subject  is  neglected  because  no  one 
happens  to  be  interested  in  it.  Moreover, 
there  is  much  work  to  be  done  which  can  be 
accomplished  only  by  scattered  observers  who 
obey  a  pre-arranged  system.  May  we  not, 
therefore,  reasonably  expect  a  great  deal  for 
science  in  the  Hiture  from  systematized  co- 
operation ?  

The  medicAl  journals  are  just  now  giving  an 
interesting  illustration  of  the  case  with  which 
the  members  of  a  busy  profession  may  overlook 
their  own  past,  and  occupy  tliemsclves  with  ex- 
|>erimcnts  and  investigations,  onl}'  to  find  that 
the  same  results  and  disappointments  had  been 
reached  and  Mly  recorde<I  long  before.  Not 
many  months  ago  a  French  physician,  at  the 
suggestion  of  another  from  Copenhagen,  tried 
etherization  by  the  rectum,  and  in  a  report  of 
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cases  called  attention  to  it  as  a  *  new  method  ' 
for  the  administration  of  this  anaesthetic.  His 
work  made  an  impression  in  his  own  country 
and  on  this  side  of  the  ocean.  Others  took  up 
the  method  ;  and  the  journals  had  much  to  sa^' 
about  the  promise  which  this  improvement  held 
out  of  being  very  useful,  not  merely  in  some 
special  operations,  but  also  in  general.  Then 
came  reports  of  unpleasant  complications  and 
unexpected  effects  more  or  less  beyond  the 
control  of  the  operator. 


While  this  experience  was  growing,  and 
practical  rules  were  slowly  getting  formulated, 
some  of  the  older  doctors,  and  some  of  the  more 
*  literary  fellers '  of  the  cralT,  bethought  them- 
selves, and  remembered  that  this  *  new  method' 
was,  after  all,  nearly  as  old  as  ether  anaesthesia 
itself.  It  seems  that  in  1S47  Pirogolf  recom- 
mended this  application  of  eth€r-vaix)r,  others 
having  tried  a  similar  use  of  the  liquid  alone 
or  in  a  mixture  with  water.  PirogolT  and  the 
few  others  who  gave  the  really  new  method  a 
trial  were  not  altogether  satisfied,  and  seem  to 
have  abandoned  it  in  a  short  time,  except  to 
meet  a  few  very  special  conditions.  Twenty- 
one  years  ago  (1863)  all  tliis  was  fully  de- 
scribed, and  the  dangers  of  such  administration 
pointed  out,  by  Perrin  and  Lallemantl  in  their 
work  on  sutgical  anaesthesia ;  and  as  late  as 
1875  Claude  Bernard  mentioned  it  as  an  *  his- 
torically curious '  method  of  considerable  un- 
certainty and  little  practical  value. 


There  would  seem  to  be  no  easy  way  of 
avoiding  such  repetitions,  unless,  perhaps,  to 
have  some  member  on  the  eiJitorial  staff  of 
every  medical  journal  learn  a  few  of  the  larger 
indexes  by  heart,  and  stand  ready  to  nip  all 
^  new  '  methods  and  schemes  in  the  bud.  In 
general,  however,  a  certain  amount  of  repeti- 
tion, even  in  practical  matters,  is  not  always 
objectionable;  and,  in  scientific  research  In 
compotonl  hands,  it  is  even  less  so.  The  oor- 
roboratioa  which  may  thus  be  obtained  Kaa 
frequently  considerable  value.  Then,  too,  it 
must  not   be  forgotten,  that  a  fresh   investi- 


gator who  takes  up  an  old  problem  apparrnU)/ 
solved,  pcrhajts  is  likely  to  approach  it  from 
another  point  of  view,  and  with  different 
ditions  and  equipment  from  his  predeoesfiora 
Thus  it  is  possible,  that  what  at  fir^t  appean 
to  be  needless  repetition  may  lead  to  impoi 
tant  results.  It  is  a  common  experience,  too, 
that  few  sets  of  old  observations  are  really 
complete  or  useful,  save  for  the  particular  amf 
limited  objects  which  interested  the  inTeft»< 
gator. 

TuE  use  of  the  word  'scientific*  at  the  pt^f- 
ent  time,  illustrates  how  custom  override*  etv 
mology.  giving  sanction  to  an  application  of  a 
wonl  quite  inconsistent  with  its  dcrivatioft. 
'Scientific'  means,  strictly,  'knowle»%c-mak 
ing ;  *  but  it  is  emjjioyed  to  signiiV  *  relating  to, 
or  in  accordance  with,  science. '  Last  week  »* 
reviewed  a  work  on  *  scientific  butter-making/ 
Now,  if  we  could,  by  any  process  of  manufac^ 
turing  butter,  produce  science  at  the  saoe 
time,  every  one  would  agree  that  it  was  an  emi* 
nently  practical  and  economical  invention  :  buL 
ahis  !  the  true  Anglo-Saxon  defies  el^'mologj. 
and  nobody  will  misunderstand  the  customu; 
meaning  of  ^  scientific*  in  adjet^tivnl  asfodatloi 
with  butter-making,  or  when  used  to  qiaiBIJr 
much  else  which  never  makes  knowledge.  Hw 
word  is  a  cimous  example  of  ermr  '■ 
correct  through  usage.  If  we  could  • 
the  word  *  sciential '  to  the  language,  os«^ 
might  then  conform  to  et\iuology  in  regi 
'  scientific  *  by  transferring  half  ita  du 
the  new  adjective. 


LETTERS   TO   THE  EDITOR. 

«*•  Oorr»*pfmdfnUt  art  requ^tUd  u>  Uv  at  bri</ A» p»aMihU.    fV 
wittr*»  fuHiw  (I  Cm  alt  cum*  r^tjuirrii  aa  yrno/ <^f  foo4jkak. 

Xroquoia  srammar. 

The  lively  letter  of  your  esiocmcd  corrnipondcBi. 
Mre.  E.  A.  Sinllli,  is  satisfHctorv  ■-  ■  •  ■  ■  ■  iiU 
explains  clearly  her  views  on  i  ihiI 

by  her  at  the  Ule  Montreal  ra***  i  -uttf 

briefly  in  j*our  columns.     Rer  rr^iuar>  fe^ 

ences  for  which  she  is  pn>t).i)i1v  n<  ini 

which  she  will  be  inclhjed  i  f 

she  doubtless,  Dko  all  nhu 
aries  among  Iho  Iro<|uois,  1. 1     .  , 
learning  and  worth.     Yet  \i-r  y  :--.-',,,■,  ^  ni 
imply  itiat  these  wortliy  men  av  '*.nt:y  in< 
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teachers  and  translators,  or  worse 
>e(«nl.  We  are,  in  effect,  given  to  under- 
tlje;  hare  eltlier  mlstiiken  or  purposely 
iied  Ltie  meaning  of  certain  important 
rhleli  they  inuBt  have  lieard  and  lued  con- 
r  rs,  and  on  which,  to:*  great  extent, 

I  ihe  ian^uAge  depend.     If  Ibis  ia 

Li  -:  ,  Mral  and  other  tninfllrttinnm,  and 
land  other  original  works,  in  the  Iroquois 
lirhicli  confonn  strictly  to  this  system  of 
hu!tt  be  alt  wrong.  Furthermore,  it  must 
rud  that  the  Ku^lish  missionaries  among 
p  Irof|iiol3  (thf  Mohawks)  have,  during 
^]d^ed  years,  published  several  scripture 
translaiions  in  ihai  language.  Thepe^ 
Be  altogether  independently  of  the  French 
ltd  vrilh  a  very  different  orthography,  are 
te  sauiK  system  of  )!ramntar;  and  if  Mr;*. 
jht,  these  versions  iire,  of  course,  errone- 
r  further,  several  scripture  translations 
made  by  educated  Indians  among  both 
(and  the  western  Iroi|Uois.  These  follow 
hunmatical  method.  That  Indians,  wril- 
jdians,  would  use  their  language  incor- 
ffiupposltion  which  Mrs.  Smith  herself  will 
^  be  inadmissible.  This  simple  fact  \a 
prisive  of  the  question,  and  ijhuws  clearly 
tssionaries  are  inthe  right, 
respected  corresptnulent  hfks  any  doubt 
correctness  of  the  stutemeiit  now  made, 
tililv  satisfy  herself  by  reading  and  aiialyz* 
i  ■  ■  I-  referred  tt".  She  has  assuredly 
I  -:iee  to  any  person;  and  s-he  will 

■  ,  .  J  lo  have  her  attention  drawn  to 
lliit  satisfactory  test.  In  justice  to  Mrs. 
^If,  It  should  be  retnemhered  that  the 
[one  of  the  most  difQcnItof  language!^,  re- 
ts of  study  to  master  it.  That  a  hnginner 
fy,  however  iutelligent  and  zealous,  should 
lally  .It  fault  about  a  point  of  ^fAnimar,  is 
^t  and  pardonable;  but  that  leunied  mis- 
^bo  have  had  forty  years  of  practice  in  the 
who  Bpeak  and  write  it  as  llucntly  as  they 
Irii,  and  dome  of  wiiom  are  accomplished 
B.  should  be  mistaken  on  such  points,  is 
rvUible. 

^nt  it  i4  *  hazardous*  for  one  who  is  not 
Muiliar  with  a  foreign  speech  to  undertake 
1  Its  niceties  to  those  who  are  adepts  In  it.  is 
pint  a  friendly  warning.  Nothing,  indeed, 
re  ill-itilvisedihaii  such  an  attempt.  When 
l»hf<i  French  writiT  rashly  suggested  that 
of  the  •  Frith  of  Forth  '  was  probably  a  cor- 
*  the  '  firatof  the  fourth.'  his  readers  were 
»  measure  from  ibis  absurd  suggestion  the 
hi<!i  knowledge  of  the  l^nglish  language,  and 
idhim  much  Injustice.      Tuis  kepoktek. 


,     PoinU  on  UghtmjQg-rod«. 

Ek.  Porler*9  letter  in  relation  to  pointJi  on 

p...u  I  svivnf*-,  iv.  p.  22;J)  £>ugRest£  the  pro- 

■  ution  lo  the  fact,  tliat,  inasmuch 

. mis  '  in  neutralizing  the  electrical 

I  tlt«  i:iuud  depends  upon  the  conveciive 

the  opposite  kind  of  electricity  from  the 

le  rod.  it  is  evident  that  it  requires  time 

to  e(T»?ctually  perform  its  true   function 

hi?  the   cloud,  and   thereby  averting   the 

5trokH.      If    a    highly  chargcU   cloud   Is 

|vcn  lovrsirda  the  point  of  the  rod,  the  latter 

kvc  tim**  to  neutralize  the  electricity  of  the 

the  rod  may  receive  the  disruptive  stroke 


of  lightning:  this  seems  to  have  been  the  case  with 
Mr.  Porter's  ro<l.  If  the  cloud  had  slowly  ap- 
proached the  pointed  conductor,  it  would  have  been 
ftllently  neutralized,  and  the  stroke  averted.  The 
9lgni6cant  point  is,  that  convectlve  neutralization  is 
a  gradual  process,  requiring  time  (see  Ifaturf,  xxiiU 
p.  380).  A  familiar  class-experiment  will  illnstrato 
this  point.  If  a  charged  Ijcyden-jar  ia  held  in  on© 
hand,  while  a  sharp-pointed  needle  is  held  in  the 
other  band,  and  the  point  of  the  needle  is  slowly 
brought  towards  the  knob  of  the  jar,  no  shock  will 
be  experienced  when  the  point  of  the  needle  touches 
the  knob:  the  charged  jar  is  silently  neutralized 
during  the  gnidual  approach  of  the  point.  On  the 
contrary,  if  the  point  of  the  needle  is  rnpidly  brought 
towards  the  knob,  a  visible  spark  will  pnss  to  it,  and 
a  more  or  less  severe  shock  will  be  experienced  by 
the  experimenter.  Jobs  LeCoittk. 

lUrki'ley.  Cal..  Oct.  7. 

A  vtrlder  use  for  soientlfio  librariea. 

Yonr  remarks  in  Sricnfe  (iv.  33r>-3S6)  on  a  wider 
use  for  the  libraries  of  scientific  societies,  give  me 
occasion  to  mention  at  least  two  societies  which 
make  such  use  of  their  libraries,  I  think  you  would 
do  a  service  by  collating  a  list  of  such  societies,  and 
making  a  stateroent  of  their  rules  for  the  loan  of 
bookK.  A  brief  standing  notice,  or  one  occasionally 
inserted,  would  be  of  service  to  your  readers.  Cer- 
tainly the  societies  not  deriving  a  revenue  from 
these  loans  ^hould  nut  be  expected  lo  advertise  at 
their  own  expense. 

The  constitution  of  the  American  association  for 
the  advancement  of  science  provides  that  all  hooks 
and  pamphlets  received  by  the  association  shall  be 
catalogued,  and  that  members  may  be  allowed  to  call 
for  such  books  an<l  pamphlets  to  be  delivered  to  thorn 
at  their  own  expense;  but  as  yet  the  books  arc  not 
available,  as  the  catalogue  has  not  been  made.  The 
Cambridge  entomological  club  allows  i^uhscribers  to 
Pxj/che  the  use  of  Its  library  under  certain  restric- 
tions,—  a  library  containing  about  a  thousand  titles. 
On  the  other  hand,  the  American  entumologlcal  so- 
ciety provides  that  "  no  books  presented  to  the  society 
shall  be  loaued  from  the  hall  under  any  preteuce  or 
for  any  purpose  whatsoever.'* 

The  publishers  of  the  Hevue  etmagrutndezooloffif, 
at  Paris,  conducted  for  nnmy  years  a  circulating  li- 
brary amongst  the  pubacribers  to  the  magazine,  and 
reported  that  they  had  never  sttstaincd  the  loss  of  a 
single  volume.  Will  not  other  societies  or  periodicals 
copy  these  pr.-icticed?  B.  Pkkmax  Mann. 

WulilfigtOD.  D.C..  O0t.  21. 

A  poaaible  danger  to  marinera. 

During  the  whole  of  the  niglit  of  Aug.  23,  1^84,  the 
lantern  of  the  lighthouse  at  Cape  Situ  .Aittonio,  the 
westernmost  point  of  tlie  Island  of  (.'uha,  was  sur- 
rounded by  a  ciuud  of  winged  insects,  aluioal  entirely 
of  a  bright  red  hue,  their  presence  causing  the  lieht  to 
assume  a  decided  red  color.  The  wind  was  moderate 
and  from  the  south-west;  thu  sky  was  overcast.  A 
few  of  Uiese  insects  have  been  f>ent  to  this  city  by 
Francisco  Bautista,  the  keeper  of  the  light,  and 
ideutlHed  as  Dysdercu'4  Hanguinarius  St&l,  the  cotton- 
atainer.  Thouuh  other  insecia  have  been  observe(l 
to  fly  towards  lights,  this  is  the  tirst  lime  that  this 
species  has  been  so  reported.  It  ia  to  be  hoped  that 
such  dangerous  action  will  not  prove  chronic  with 
this  brilliant  and  beautiful  bemtpteron.        L.  S.  F. 

New  York,  Oct. 'is. 
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THE    WORK  OF   THE  MERIDIAN 
CONFERENCE. 

Though  entangled  and  loaded  down  with  the 
cumbersome  and  roundabout  methods  of  diplo- 
macy, and  unnecessarily  surrounded  with  the 
secrecy  of  our  State  department,  the  Meridian 
conference  has  yet  reached,  in  the  main,  very 
sensible  conclusions ;  much  the  same,  no  doubt, 
as  a  body  composed  entirely  of  the  leading 
representatives  of  the  scientific  and  business 
interests  involved  would  have  reached  in  one- 
fourth  the  time,  with  much  greater  unanimity, 
and  without  stirring  up  the  feeiings  and  jeal- 
ousies which  the  semi-political  character  of  the 
body  has  engendered,  and  which  will  make  its 
conclusions  of  much  less  weight,  since  a  con- 
siderable percentage  of  the  delegates  will  de- 
cline to  recommend  them  to  their  respective 
governments.  But  with  England,  the  United 
States,  and  the  principal  European  powers, 
France  excepted,  in  accord,  the  action  of  the 
rest  will  be  of  less  importance,  however  desir- 
able unanimity  would  have  been. 

It  was  almost  a  foregone  conclusion,  that 
Greenwich  would  be  selected  as  the  prime 
meridian,  on  account  of  the  overwhelming  sci- 
entific and  commercial  reasons  in  its  favor ; 
while  the  proposition  for  an  entirely  new  neu- 
tral meridian,  with  its  necessary  confusion  and 
needless  expense,  merely  for  sentimental  rea- 
sons, was  too  absurd  to  deserve  serious  con- 
sideration. 

The  conclusion  to  reckon  longitudes  east 
and  west  to  plus  and  minus  180°  is,  no  doubt, 
all  things  considered,  the  best.  Considered 
simply  as  a  method  of  putting  down  longitudes 
on  charts,  the  continuous  reckoning  fi-om  0° 
to  300°  is,  without  question,  less  liable  to  mis- 
take, simpler,  and  mathematically  more  ele- 
gant. But  longitude  is  inseparably  connected 
with  local  time,  and  herein  arises  the  follow- 
ing difficulty.  So  long  as  the  sun  sliines,  and 
the  earth  revolves  on  its  axis,  the  mean  solar 
day,  with  its  alternating  light  and  darkness, 
must  be  the  great  natural  unit  of  time-reckon- 
ing. Moreover,  for  civil  purposes  the  date 
must  change  duriug  the  hours  of  sleep ;  and 
hence  the  civil  '  day  '  must  begin  in  the  night. 


and  should,  for  convenience,  begin  within  an 
hour  at  least  of  midnight.     Therefore  ciri^ 
dates  and  hours  must  be  approximately  local 
ones;   i.e.,  must  differ  with  the  continaooi 
westward  sweep  of  the  sun,  the  eastern  timet   j 
being  farther  ahead.    A  necessary  consequence   : 
is,  that  on  some  meridian  of  the  globe,  where  | 
the  east  meets  the  west,  the  local  time  must   | 
jump  one  day ;  so  that  the  people  living  oa   : 
the  west  side  of  this  line,  i.e.,  in  the  '  far  east,'    : 
will  be  one  day  ahead  of  their  neighbors  on  ^ 
the  east  side ;  and  there  is  no  way  of  avoiding 
this  inconvenient  arrangement.     There  is  thus 
an  inseparable  connection  between  aniveraal 
or  absolute  time,  local  time,  and  longitude; 
and  the  connection  will  bo  most  simply  ex- 
pressed, and  most  easily  comprehended,  if  the 
longitudes  jump  360**  at  the  same  point  on  the 
earth  where  the  local  time  jumps  twenty-foar 
hours. 

The  recommendations  of  the  conference,  thit 
the  prime  meridian  be  that  of  Greenwich,  thit 
the  universal  day  be  the  civil  day  (beginniog 
at  midnight)  of  the  prime  meridian,  and  that 
longitudes  be  reckoned  to  plus  and  minus  180' 
east  and  west  respectively  from  this  moridiaD, 
accomplish  their  object  with  the  least  change 
from  tiie  existing  status,  the  day  and  the  lon- 
gitudes changing  in  the  Pacific  at  180°  fnnn 
Greenwich. 

For  the  few  islands  lying  close  to,  or  oq 
both  sides  of,  the  180th  meridian,  like  the  Fee- 
jees,  which  are  bound  to  keep  up  intercourse 
with  each  other,  it  will  be  most  convenient  to 
have  the  same  day;  and  this  will  fall  in  with 
the  adopted  plans,  if  the  longitudes  are  all 
given  with  the  same  sign,  and  extended  a  little 
beyond  180°,  to  include  the  group. 

The  recommendation  to  count  the  uoivenal 
day  from  zero  to  twenty-four  hours  might  well 
have  been  cxteuded  to  the  local  times  as  well, 
though  not  so  essential  in  this  case.  Still,  the 
more  international  intercourse  and  cable  news 
bring  out  the  ditfei*ences  between  local  times  and 
their  relation  to  absolute  time,  the  more  inade- 
quate and  unsatisfactory  seems  the  clumsy  a.m. 
and  P.M.  division  of  the  day  into  two  parte- 
Railroads   can   do   something   towards  doing 
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away  with  this  by  publishing  their  lime-tables 
lo  Iwenty-foar  lioure.  But  llic  greut  oI)9l:icle 
lltts  lu  the  dials  of  our  walcliea  nnd  clocks  ;  for 
ttTrtll  the  liour-bands  are  made  to  revolve  once 
in  twenty-four  hours,  either  on  a  separate  dial, 
like  most  aatronomical  clocks,  or  with  a  separate 
Iwenty-four-bour  di\ision,  and  numbers  on  the 
main  dial,  [>eopIe  will  naturally  cling  to  tbc 
twelve-hour  period.  There  is  also  the  addi- 
tional obstacle,  that^  if  clocks  are  to  strike 
to  twenty-four,  these  large-numberctl  houra 
would  seem  interminably  long  ;  but  the  change 
In  the  striking  arrnngements  would  not  be  of 
so  much  imjjortancc. 

It  seems  unfortunate  that  Mr.  Allen's  reso- 
lution for  loc4\I  times  >  differing  by  whole  hours 
from  llie  universal  time,  was  not  recommended  ; 
for  this  would  seem  to  be  by  all  odds  the  sim- 
p1«6t  way  of  connecting  local  and  universal 
times.  It  is  already  in  almost  universal  use 
in  this  country. 

The  sixth  resolution  of  the  conference,  rec- 
ommending that  the  nautical  and  astronoraicjil 
dajs  correspond  with  the  civil,  is  open  to  dis- 
CDsaion.  The  two  naturally  go  together.  And 
to  Uie  navigator  it  is  of  little  moment :  he 
wouUl  simply  change  his  chronometer-reckon- 
ing twelve  hours,  buy  a  new  ephemeris,  which 
the  astronomer  would  have  computed  for  him, 
make  the  proper  entry  in  the  log,  and  go  on  as 
liefurc.  AVith  the  astronomer  it  is  a  morc  im- 
fiortAnt  matter.  The  cphemerides  are  issued, 
sod  the  computations  projected,  so  far  ahead, 
that  five  years  at  least  would  elapse  before  the 
dian^  could  be  made,  even  if  agreed  upon 
to-day.  But  with  the  astronomer  there  is  the 
9am«  reason  for  chatigiug  date  at  noon  as  for 
dbsAgiug  the  civil  date  nt  midnight.  While 
the  reat  of  the  world  is  sleeping,  he  is  at  work. 

The  seventh  resolution  of  the  conference, 
which  would  seem  to  be  a  rather  jioor  trausla- 
tioD  of  a  Freuch  original,  contains  a  sugges- 
tion as  im[K>rtant  as  any  thing  it  did.  We 
belie%'e  that  all  systems  of  weighing,  measur- 
ing, dividing^  and  i-eckoning  any  thing  what- 
trrty  sltnqld  be  the  same  as  the  system  of 
noiDcnition  in  n8e ;  ami.  as  long  an  this  is  so 
oftiTersaDv  decimal,  such  should  be  the  system 


for  all  these.  No  doubt,  an  octaval  system  of 
numeration,  with  its  possible  subdivision,  8, 
4,  2,  1,  would  have  been  originally  belter ;  but 
there  is  no  sufficient  reason  for  a  change  now. 


NORTH-ATLANTIC  CURRENTS. 

FuoM  time  to  time  the  great  iron  sea-buoys 
set  to  mark  shoals,  or  to  indicate  entrances  to 
channels,  are  forced  from  their  moorings,  and 
go  adrift. 

These  buoys  are  of  several  types.  The  nun- 
buoys  are  pear-shaped ;  and  the  largest  of 
them  are  twelve  feet  long,  and  eight  feet  across 
in  the  widest,  and  about  two  in  the  narrowest, 
part.  The  can-buoy  is  like  the  nun-buoy,  ex- 
cept that   it   is   wider   at  the  top :    both  are 


Fiu.  1.  — Iron  xux-auoT. 

widest  at  the  line  of  flotation.  In  the  oval 
bottom  n  steel  loop  is  cast,  to  which  is  append- 
ed two  fathoms  of  an  iiich-and-a-half  stud 
chain,  to  which  is  fastened  a  solid  iron  ballast- 
ball  of  a  thousand  pounds  weight,  with  two 
loops  cast  in  it  nt  opposite  sides.  To  the  ball 
is  hung  from  fifteen  to  twenty  fathoms  of  the 
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same-sized  chain,  to  whicU  is  attaeheO,  io 
some  cases,  a  thrff-thousand-pnunfl  muHhroom 
anchor,  which  is  sha|HHl  like  an  o|>eii  inserted 
umbrella,  and  in  tiuiuy  vasvs  a  sloiic-sinkcr, 
as  shown  in  the  cut.  The  buoy  is  separated 
by  diaphragms  into  several  water-light  com- 
partments, so  that  one  of  iliom  may  be  punc- 
tured without  sinking  the  buoy.  They  are 
made  of  hciler-iron,  and  are  testefl  by  hydro- 
static pre38ure  before  being  plaee<l  in  the 
water,  and  they  will  stand  much  hard  uaoge. 

When  these  buoys  are  lifted  from  their  as- 
signed i^ioaitions  by  ice,  they  carry  their  moor- 
ings wiih  them,  and,  when  left  by  the  ice,  have 
Buttlcient  buoyancy  to  float  these  accessories, 
though  under  such  cit'cuntstances  they  are  sunk 
somewhat  below  their  oixlinar}-  lino  of  dota- 
tion. They  show  a  surfiice,  at  most,  of  eight 
by  six  feet  above  water,  while  the  mushroom 
anchor  it  is  dragging  must  be  fully  one  huu- 
dred  feet  below  water.  Hence  the  winds  can 
have  little  effect  on  the  motion  of  the  buoys, 
in  comparison  with  the  ocean-currents. 

The  whistling-buoy  differs  from  the  ordinary 
sen-buoy  in  having  a  hollow  tube  from  eigh- 
teen to  forty-five  feet  long  thrust  through  it 
and  down  into  the  still  water,  while  it  is 
surmounted  by  a  steamboat-whistle.     As  the 


Kiu.  2.  —  CounmiAT*!  VKUTLlN«-aVOY. 

baoy  rises,  the  air  Is  received  !nto  the  tube 
through  a  set  of  ingeniously  arranged  valves. 
As  it  sinks,  the  air  is  forced  out  through  the 
whistle. 

The  lighted  or  gas  buoy  is  filled  with  com- 
pressed illuminating-gas,  and  is  surmounted 
by  a  protected  burner.     It  will  burn  fVom  three 


to  six  DDODths,  according  to  Its  aiz«,  without 
t)eing  n^ tilled. 

As  the  government  pays  those  who  pick  ap 
any  stray  buoy  a  rcasonaltle  price  for  thttf 
trouble,  they  are  often  brt»ught  into  port. 


lOK 


The  |>osition  of  each  of  the  stray  buoys  so  far 
reported,  and  the  prevailing  currents  so  far 
known,  are  shown  on  the  accompanying  chart. 
The  buoys  are  plotted  and  numbered  to  cor- 
respond to  the  paragraph  below,  which  giv< 
such  history  of  the  buoy  as  could  be  obtained' 
from  oiljciai  sources.     The  bnoys  are  not  num- 
bered consecutively,  but  in  the  order  in  which] 
the  writer  heard  of  each  being  sighted. 

1,  Whidlling-buoy, ' 
still  fresh  wIumi  it  wa^ 

*i.  Sighted  June  IT.. 

8.  ('an-biKtv  uf  Un- 
n,  iSftl,  near  BertnuUa.;    - , 
New-York  Bay. 
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4.  Large  Iron  sea-biioy,  which  had  hanging  tA  It 
ftbout  thirty  fe«t  of  heavy  chain.  It  c&me  from 
Suidy-Hook  bar,  in  New-Tork  Bay. 

5.  One  of  the  largest  of  the  iron  nun-buoy!*.  There 
wu  b&nging  to  it  some  twelve  feet  of  stnri-link  two- 
■jQd*ar<]u&rt«r-inch  chain,  from  wliich  (iaugled  a  thou- 
sand-pound batlast-ball.  It  was  picked  up  about  the 
toiddfe  of  July  last,  some  twenty-nve  miles  Muitli-west 
from  Monlauk  Point,  in  good  condition  except  that 
its  lower  compartment  was  filled  with  watHf.  It  wiis 
erideut  that  It  bad  come  from  some  part  of  our  south- 
em  coast. 

6.  Large  red  buoy,  with  tower  and  lantern  on  top. 
It  was  discovered  June  11.  1884,  and  would  have  been 
picked  up  but  for  the  bad  wpalher.    .Same  its  No.  7. 

7.  Picked  up  June  21, 1S84,3boutfour  hundred  and 
eighty  miles  due  east  of  New  York.  Same  as  No.  6. 
This  buoy  went  adrift  from  iis  station  on  Ilatteras 


the  eastern  side  of  TeneHffe,  with  a  thousand -ponnd 
ballast-ball  and  a  forty- two- foot  chain  attached. 

12.  Second-class  iron  sea-huoy,  was  picked  up  on 
Oct.  20,  188.^,  about  fifteen  miles  from  the  east  side 
of  Tcncrfffe,  and  had  attached  to  it  a  fifteen-incb 
seven-hundred-and-fifty-pound  ballast^liall,  and  about 
thirty  feet  of  chain-cable. 

13.  Iron  sea-buoy,  picked  up  June  5,  1882. 

14.  Picked  up  A'ug.  22.  188:4.  It  was  one  of  the 
largest  Iron  buoys,  and  had  attached  to  it  a  thousand- 
pound  ballast-ball,  forty-eight  feet  of  heavy  chain- 
cable,  and  a  three-thousand-pound  mushroom  anchor. 
It  was  recognized  as  one  of  those  carried  to  sea  from 
New  York  Bay  by  the  ice  in  December,  1880. 

1J3.  Iron  sea-buoy,  wiiich  went  ashore  in  February, 
1881,  on  one  of  the  quays  near  Turk's  Island;  sent 
home. 

16.  Whistling-buny,  passed  June  24, 1384. 


Pia.  4.  — Cbart  of  btrat  BtroTA  nc  tub  Noutu  Ati.astic. 


oil  Cape  Batteras,  between  May  24  and  June 
4f  ]0M>  It  had  made  over  twenty  miles  a  day  in  a 
"  -«a«l  course.      It  is  of  tliisbuoy  that  Science 

(No.  77.  p.  02)  that  It  was  unfortunately  picked 
If  it  had  only  brcn  sighted  and  reported  by  each 
pMslng  vessel,  wo  might  have  bad  a  record  of  Its 
corlon*  voyage,  and  known  something  more  of  the 
r<  which  it  was  im|ielled. 

uoy  uf  the  largest  size.     It  was  picked  up 
ooii.Ht  of  Ireland  in  the  spring  of  1671. 
in>huoy  of  the  largest  size,  with  a  heavy 
tl  iliast-ball  attached.   Went  ashore  in  Pen- 

!  'oosance  Bay,  on  the  south-west  extremity 
i^h  coast,  about  March  1,  1884.     It  proba- 
-Vork  Bay  during  the  preceding  winter. 
^iea-buoy,  pinked  up  by  the   Nom'egian 
.- .  in  March,  1871. 
1IH>  i^^nS^  DUO-buoy  painted  red,  passed  July  20, 

11.  Iron  sea-buoy,  picked  up  on  Aug.  30,  188S,  on 


17.  This  is  doubtless  the  same  buoy  as  that  num- 
bered IJS  and  22  on  the  chart.  It  was  Bightod  Juno 
20.  1884,  and  described  as  *  a  large  buoy,  painted  red, 
with  patent  fog-hitrn.* 

18.  A  whifttiing-buoy.  It  stood  about  twelve  feet 
out  of  water.  It  was  passed  June  20,  1884.  Th« 
same  buoy  Is  plotted  as  No.  17,  and  also  as  No.  22, 
reported  bv  two  other  ships. 

10.  WhisUing-buoy,  passed  July  14.  1884.  The 
same  buoy  Is  plotted  as  No.  2  on  tlie  map,  and  was 
seen  a  month  before  by  auolhcr  ship. 

20.  Seeond-cla4S  red  whii*tllng-buoy,  picked  up 
April  30,  1884,  twenty-five  miles  off  Cape  Cod,  which 
had  broken  adrift  from  Lurcher  Shoal,  Nova  Scotia. 
This  is  the  only  case  where  a  buoy  is  known  to  have 
drifted  at  once  to  the  sonthward. 

21.  After  the  other  buoys  were  plotted,  it  was  found 
that  No.  21  and  No.  6  wore  the  same  buoy,  it  having 
been  twice  reported  by  the  same  ship  :  so  it  has  only 
been  plotted  as  No.  6. 
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i*.  .  iy^  :..rr-  r...Hs  t*^t:  -.^  ^^L^i..;.  ^l_7  I*lr*.  c-ff 
J^  .'-4.-3*  .•*;  .".»".  '.■;'. 7  ia.:..-.A  ~-.:r-*z.:.  ;a£Wii 
>.  '''*r^  .wx*  •»?:  r-.r.  •■.-.7.  7,4.*.*ti«i  Ai^  *.  ;•)>*. 
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1'^  »...«  f.-.s;  ^*y-^  5-.zi.>:-L  M-s-.  il  A-^is:.  1*84- 


r*.  itv..';  i.2,o»*  T^*-::.  a.*  if  :h.e  baoya  shown 
'/r.  V,  *  '•.*.-.  ;..v:  ar>:a.p:r4  a  sT^xen;  of  o;rele- 
*A... .-.:?.  4.v;  ^*  If  ^vf::ai  of  :':.em  ia»l  nearly 
%'/.*^:,  yr.:A  \f*  *:.r,T  .v.oonEgs  after  having 
'.-w-'.T,;r.:«4-  :/ir^  *.:.*r  North- Atlantic  <".ii?*-an. 
H'/-»  *:,**:  •;.A.i  w*:  &'';'':0';Lt  for  tLe  poMiion  of 
Vyyv:  p>.ic*^J  ■'.:>  orf  the  ranaries.  those  sigiite,! 
ir»  tf.*:  ^if^si*v/  >':a.  :.:.o^e  foucl  oiT  Turk's 
U.'^rA  ar.'J  V.*:  lU-rrsnA'^'i  ?  When  some  of 
ri>**r  'i^tA  »*:rf:  f,r'-v:r*'.r'l  to  the  Philosophical 
^f':\*:\y  at  Wa.ih;r.^ton.  an'i  the  matter  was 
'iiv;'.it*<:'J  'iV  jja-. al.  coait-^uney.  and  light 
.-iVi*.*:  off:':erii.  I;.':  w*:i'/:it  of  th»:  exprcsscd 
f$\i.Xtjjji  H*:i-uitA  to  :,e  '.it  favor  of  this  theory. 

Hut  th'-  o"r*je';t  of  th:^  pai>er  is  lo  call  attt-n- 
»iori  to  the  ffict  that  the  voyaj,'es  of  these  buoys 
*ihow  th<;  treiid  of  feurfa'-e  or  submarine  cur- 
r'-ht*?.  of  whi'h  we  as  \et  know  little,  either  as 
to  their  'lin-'-tion.  forr**?.  or  iim«-s  of  flow.  The 
'.unt'Ui  iii'li'-aiion-T  on  this  ehart  show  the  ap- 
proximat*'  Mum  of  our  j^resent  knowKilgu  on  the 
hubje'.-t.  It  is  evident  that  it  would  be  greatly 
U>  our  advantage  to  know  more.  Science  said 
a  hhort  time  ;i<<o  that  it  was  unfortunate  that 
iUi'  iruH-hitoy  (No.  *])  wa-i  picked  u|).  Would 
it  not  \n-  in  the  interests  of  science,  of  coin- 
miTrc,  and  of  navigMli<m,  if  some  stich  object 
as  Ihnt  buoy,  drawing  as  nnich  water,  floating 
iiH  lij^htly,  slKjwing  as  little  surface  to  the 
wind,  and  ofH-iing  as  little  resistance  to  collid- 
ing; vcHHcIs,  wire  aUowed  to  float,  and  were 
i'liielnlly  watched  until  it  sliould  have  gone 
ashcM'e?  An<l  why  <'ould  not  some  slow-sailing 
vcMKcl  \h:  <letail«'(l  for  such  duty  ?  At  any 
I'Mle.  if  such  jin  objtM't  were  set  afloat  and  re- 
IMtrlfd   by  ev<-ry  vcss*-!  which    sigl»ted    it,   its 


TCTii?  yyr'g^g  add  mnch  to  what  we  know  of 
zzi  li^aa-ciirrents :  and  if  such  objects  were 
*?:  3drjft  simoltaneouslr,  from,  say,  Nan- 
:^ck«.  Peczonce,  Teneriffe,  the  Cape  de  Verde 
aai  Tark's  Island,  or  the  Bermudas,  we  might 
Jc&m  3LC<:h  more  on  this  interesting  subject. 

A.  B.  Johnson. 


DRUMLINS. 


Thz  &rch«d  hilb  of  gluial  drift  that  have  been 
call<ii  'irtznuins  br  the  Irish  geologiata  are  among  the 
mr.9Z  peculiar  resales  of  the  action  of  land  ice-sheets. 
Ti-ey  are  conipo«d  of  closely-packed  bowlder-clay, 
or  'Iz.  disiinctiy  unstnUified,  and  containing  well- 
Kn&ched  stones.  They  rest  on  a  foundation  of 
^iaciai^d  rock,  and  rise  In  a  smoothly  rounded  mass 
from  fifty  to  two  or  three  hundred  feet  in  height,  reach- 
ing frxKn  a  qaarter  of  a  mile  to  two  miles  in  length. 
Their  bases  varr  in  form  from  a  circle  to  a  long,  nar 


J^^^'i 


Fig.  1. 

row  oval ;  and,  when  elongated,  their  major  axes  are 
closely  parallel  to  the  direction  of  former  local  glacial 
motion.  Tliey  are  therefore  easily  distinguished  in 
form  and  structure  from  tlie  rolling  hills  of  terminal 
moraines,  and  from  the  ridges  and  mounds  of  osar 
and  kames.  Although  they  form  pronounced  fea- 
tures in  a  landscape,  their  distribution   is   as   yet 


\ 
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tnptrf^ctly  unilerstood.  In  rontlnental  Europe  in  fig.  3,  from  a  manuscript  map  by  the  author.  Fig. 
Ihif  have  not  attracted  attention  ;  bat  In  Scotland  5  Is  a  view  of  Corey's  Hill,  a  few  niilea  from  tlie  city, 
■sd  Ireland   they  are  numerous  and  well   known.       in  the  town  of  Brookline  ;  and  fig.  A  r^^presents  some 


CHUSITTS 


Fio.  2. 


FlO.  8. 


7|f.  t  thowa  a  remarkable  group  of  them  in  north-  of  the  harbor  Islands,  nearly  all  of  which  are  drum- 
Ireland,  taken  from  a  iDap  prepared  by  Una,  more  or  less  cut  away  by  the  waves.  A  great 
Klnahan  and  Close.    In  tbi»  country  they      series  of  these  drift-hills  stretches  through  central 


i» 


.-t' 


4 


l-|ii.   4. 


liafe  received  careful  study  by  Prof.  C.  U-  Hitchcock 
and  Mr,  Warren  Upham,  of  the  New-Hampshire 
fwntqgiral  surrey.    Fig.  2  is  copied  from  the  south- 


Massachusetts  into  Connecticut,  but  Its  limits  have 
never  been  studied.  Two  of  theui  at  Charlton,  on 
the  Boston  and  Albany  railroad,  are  drawu  in  Qg.  7. 


Fio.  S. 


nrtKD  eomtr  of  their  map  ;  and  flg.  4  presents  a 
•iMdi  of  a  few  of  these  hills  near  the  Merrimack, 
fa  1^  Delgbborbood  of  Amesbury,  Muss.  Around 
BoMaa  ihay  are  again  well  developed,  as  illustrated 


Again  in  New-York,  between  Syracuse  and  Roches- 
ter, elongated  drift-hills,  that  probably  deserve  the 
name  of  drumtlns,  may  be  seen  lu  great  numbers: 
here  they  have  eutire  control  of  the  topography,  and 
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produce  a  most  characteristic  landscape.     Fig.  8  gives 
the  view  souih-easl  and  south-west  from  one  of  the 


As  to  origin,  Uiere  is  a  gODoral  Agreemeul  now,  nmong 
ibe  obaerven  who  have  studied  iheai,  thai  thetr  pm- 


Kiu.  6. 


hills  at  the  town  of  Clyde,  on  the  New-York  central 
railroad;  and  fig.  0  lllufitratea  some  of  tbelr  common 


cnt  form  Is  an  Immediate  rrsall  of  loc-actlon; 
juAt  how  tliey  were  constructed  Is  still  an  open  i]t 


Fr«i.  T. 


varieties  of  form.    Farther  west  they  are  described 
only  fn  Wisconsin,  where  they  are  sometimes  circular 


tion.    The  theory  that  seems  most  satiafactory  is  thai 
which  compares  them  to  sand-banka  In  rivers,  i 


Tia.  8. 


Km.  9. 


and  symmetrical,  as  in  fig.  10,  from  Professor  Cham- 
berlin's  geological  reporL 


thus  considers  them  the  result  of  gradual  local  accu- 
mulation of  drift  beneath  the  old  glacial  sheet,  ubin 


From  this  brief  survey,  it  inay  be  seen  that  drum- 
Una  have  both  a  wide  and  an  irregular  distribution, 
and,  further,  that  much  more  observation  and  map- 
ping are  required  before  we  shall  acquire  a  satisfactory 
expUmation  of  their  seemingly  accidental  occurrence. 


more  luaterial  was  brought  than  could  be  cartiffl 
awuy.  Tlie  author  will  be  pleased  to  learn  oC  ecbar 
localities  for  druwllns  than  those  here  mentton»4. 

W,  aC  Daw 

Oambrldfe, 


\ 
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FAR  A    LIGHT  MAr  BE   SEEA' 
UNDER    WATER. 

'  ifiD  SAKAiiix  recently  made  an  Interesl- 
:  the  experiments  of  the  comniitteoof  the 
»ic*U  «>ci«ty  of  fleneva,  la  regard  to  the  transpar- 
^y  of  tht?  watvr  of  the  laka.  The  auxiliary  society 
of  Geneva  generously  gave  Uie  coramitiee  twpiily-five 
buiidrvd  (i-Ancs  lo  aid  in  the  reaOArches;  and  Messrs. 
Sorct.  !Sara*!n,  C.  de  Candolle,  H.  Fol,  A.  Rilliet.  Ch. 
Soret.  Plaulftinour,  and  R.  Pictet  took  part.  Three 
caudles  in  a  lantern  (the  flame  l>eing  fed  hy  a  con- 
tJnnmM  current  of  alr|  are  visible,  at  a  depth  of  thirty 
metres,  in  Uir»  pure  wartrr  of  the  lake.  An  electric 
light  wa«dUtinctIy!4ef>n  in  the  water  at  the  foot  of  the 
hydrmuJic  machine  nf  Geneva  at  a  depth  of  thirty-three 
melivs.  A  few  centimetre**  mure  caused  the  clear  im- 
W'   '  v^hlch  was  replaced  by  diffuse  light, 

fa  "   at   Btxty-fteven    metres.      Metosrs. 

Sara-iin  an  i  ."x.rHt  nolice*!  a  very  characlerisiic  ab- 
■orpdau  ray  in  the  spectrum  of  lisht  which  had  trav- 
t^  '  •  'in  layer  of  water.  This  ray  had  been  seen 
I*  !  '>auer  piiblit-ntions  ha<l  not  attracted  the 

•lu-ni'  ■  hv*icl8ts.    The  recent  observations  con- 

flnned  c:i  ^  i,  md  completed  the  data  already  ob- 
Utnvd.  Tlii^  ray  is  )□  the  red,  near  B.  The  same 
ph^MtU  have  also  undertaken  experimenu  upon 
Ump  Umnsparency  of  water  when  agitated  with  insolu- 
ble sabfltanceA.  sueli  as  the  chloride  of  silver,  etc. 
tXuKj  find  that  the  distance  nf  clear  vision  varies  very 
Utll«  with  the  incrt^aseof  the  brilliancy  of  the  lumi- 
nous  boily  and  Its  absolute  dimensions.  Assisted  by 
Dr.  Siam-t,  the  committee  has  made  pbotngr^iphic 
•Xp^flmentk  in  the  deep  portions  of  the  lake.  Down 
to  two  hutiilred  and  fifty  metres  they  find  the  ctTecl 
of  lit;lit  \}n  the  ftenslttve  pUtes;  but  this  depth  »e«ms 
to  b«,  at  lea«t  for  the  pUt«s  now  in  use,  the  extreme 
limit  of  action  of  the  sun's  light  Below  this  point 
Ibe  Uk«  i»  a  rast,  dark  chaiuber. 


TOE  MERIDtAN  CO^FERENCE.^ 

At  !'  ,'on  Wednesday,  the  22d,   the  work 

«l   till'  ••  was  finished  so  fai  as  the  trans- 

artkMi  of  tti'w  Lu.'ilneHS  Is  cuiicerned.  Gtn.  Strachey 
wUlidmw  his  resolution  for  ten-niinut«  meildlana  for 
local  lime,  Knd  the  conference  then  proceeded  to  pass 
»  resolution  recitini;  and  affirming  lis  action  upon  the 
■tfven  rRaolutlons  already  adopted.  These,  as  finally 
dvtMinloed  npon,  are  as  follows:  — 

L  *'That  it  is  the  opinion  of  this  congress  that  it 
IftdMinble  to  adopt  a  single  prime  meridian  fur  all 
BiUoua,  In  place  of  the  multiplicity  of  InitiaJ  merl- 
^laiifl  whJcb  Dov  exist.*' 

T  '"'"  '  "  Kiiferencu  propo.<ies  to  the  govern- 
Bi*  nUnl  (he  adoption  of  the  meridian 

pa«     I  .:  t  III)  Ci'urn' of  the  transit  Instrument 

at:!.        >  T'A.  -rsot  Orccnwlch,  as  the  initiiil  meri- 
dian for  uiiigiiudc." 
i.  **Tltat   from  this  meridian,  longitude  shall  be 

I  <>Biialnd«d  from  p.  ^W, 


counted  In  two  directions  up  to  180°,  east  longitude 
being  plus,  and  west  longitude  minus." 

4.  **  That  the  conference  proj>05*es  the  adoption  Of 
a  universal  day  for  all  purposes  for  wbifh  It  may  he 
found  convenient,  and  which  shall  not  interfere  with 
the  use  of  local  or  otlier  standard  time,  where  desir- 
able." 

5.  *'  That  this  universal  day  is  to  h«  a  mean  solar 
day;  Is  to  hei^in  for  all  the  world  at  the  moment  of 
mean  midnight  of  the  initial  meridian,  coinciding 
with  the  beginning  of  tiie  civil  day  and  date  of  that 
meridian ;  and  is  to  be  counted  from  zero  up  to  twenty- 
four  hours.*' 

8.  **Tliat  the  conference  expresse.*  the  hope,  thai, 
as  soon  as  may  l>e  practicable,  the  astronomical  and 
nautical  days  will  he  arranged  everywhere  to  begin 
at  mean  midnight." 

7.  **  That  the  conference  expresses  the  hope  that 
the  technical  studies  Intended  to  regulate  and  extend 
the  application  nf  the  decimal  system  to  angular 
measure,  and  to  that  of  time,  shall  be  resumed,  to  »l 
to  permit  the  extension  of  this  application  to  all  cases 
where  it  presents  real  a<Ivantage." 

A  final  resolution  was  then  pa^tsed,  reading  as  fol- 
lows :  — 

**  That  a  copy  of  the  resolutions  passed  by  this  con- 
ference shall  be  conmiunicateil  to  the  government 
of  the  United  Stales,  at  whose  Instance,  and  wUhln 
whose  territory,  the  conference  has  been  convened." 

With  a  hearty  vote  of  thanks  to  the  government 
for  the  facilities  offered,  to  the  president,  Admiral 
Kodgers,  for  his  impartiality  and  courtesy,  and  to  the 
secretaries  for  their  faithful  work,  and  with  a  suitable 
response  by  the  prctident,  the  conference  adjourned, 
subject  to  the  call  of  the  latter,  for  the  purpose  only 
of  verifying  the  protocols  of  the  proceedings. 

The  phraseology  of  the  seventh  resolution  is  some- 
what peculiar;  and  the  word  'resumed'  loolcs  very 
much  like  a  mistake  in  translating  ^  rf^sumer,*  as  the 
resolution  was  Introduced  by  the  French  delegates. 


THE 


RESOURCES   OF   THE    UNITED 
STATES. 


Thk  seventh  quarto  volume  of  tlie  Tenth 
census,  containing  the  tables  of  valuation, 
taxation,  und  public  indebtedneBs,  must  be  re- 
garded as  the  most  exact,  and  one  of  the  most 
valuable,  yet  issued.  It  is  lai-gcly  historical  io 
its  treatment  of  the  subject,  which  allows  an 
exact  historical  statement  more  readily  tbao 
most  of  the  subjects  of  these  volumes  ;  and  it 
thus  presents  a  view  of  the  finances  of  the 
United  States  for  a  century,  which  must  be  of 
great  interest  to  all  economists.  There  is  also 
much  inrurination  c^f  a  political  and  personal 
nature  contained  in  the  histoiy  of  the  foreign 
loans  made  by  the  L'nitcd  States  and  by  indi- 
vidual suites,  including  some  description  of 
the  repudiated  debtA  of  Pennsylvania,  Missis* 
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flippi)  ami  other  Atntoe.  The  oarlj^  loaim  made 
thi*on*;h  Dr.  Franklin.  J(»hn  Adams,  etc..  in 
France  iiiid  Ilullaiid,  IVoin  177(»  lo  1795,  are 
dwelL  ii|Kin  mhiutc'ly  ;  and  the  transactions  of 
Beaiicnarohais,  the  tinaucier,  author,  and  ptib- 
lUber,  .ire  related  al  some  length.  Statisti- 
cally, the  presentation  of  debt,  aggregate 
wealth,  and  taxation,  is  more  complete  by  far 
than  was  ever  made  before  for  the  United 
States  ;  and,  when  these  statistics  are  viewed  in 
the  (jerspective  of  past  history',  Uiey  confirm 
the  wonderful  economic  resources  of  a  demo- 
cratic republic  like  ours.  They  show  that  no 
amount  of  debt  hitherto  im|K>sed  has  prevented 
the  country  from  increasing  rapidly  in  wealth 
and  financial  power,  although  tliere  arc  local 
debtfi  which  may  remain  unpaid  for  a  long 
time  ;  and  that  the  aggregate  debt  of  the  coun- 
try is  now  fust  decreasing,  while  the  aggregate 
wealth  is  gaining  more  rapidly  than  ever. 
That  such  should  be  the  case  so  soon  aller  the 
most  costly  and  desolating  civil  war  known  to 
modern  history,  is  remarkable  ;  bnt  there  can 
be  no  other  interpretation  of  the  figures  pre- 
sented iu  this  volume. 

In  round  numbers,  the  aggregate  wealth  of 
the  Tnited  States  in  1880,  was,  by  careful 
estimate,  $4;l, 600,000,000,  of  which  not  quite 
$17,000,000,000  was  that  year  assessed  for 
taxation.  This  is  between  two  and  three 
times  as  much  as  was  the  aggiegate  wealth  in 
1860,  which  did  not  much  exceed  Sll).000,000,- 
000,  or  less  than  the  taxe<i  valuation  of  18S0, 
The  aggregate  debt  of  the  country  in  1880  was 
a  little  less  than  $3,000,000,000,  or  between 
six  and  seven  per  cent  of  the  estimated  wealth. 
Of  this  debt,  the  national  government  was 
responsible  for  $1,912,000,000;  the  separate 
states,  counties,  cities,  etc.,  for  SI, 048, 000,- 
000.  This  was  the  net  indebtedness,  which 
bad  in  1880  been  decreasing  for  some  years, 
and  has  since  diminished  by  at  least  $400,- 
000,000  in  the  .iggregatx* ;  so  that  we  probably 
shall  enter  the  year  IH8/)  with  a  net  debt  of 
about  $2, .'»oo, 000,000,  while  our  [wpulation 
has  increased  from  riO,(M)0,000  in  IMHO  to 
58,000,000,  and  our  wealth  to  at  least  $.'^0,- 
000,0(»0,000.  The  taxation  for  state  and 
local  purpo-ses  u(K>n  the  valuation  of  1880  was 
about  8:.i02, 000,000,  while  the  nalioiuil  ex- 
penditure drawn  from  im|)08t8  and  excise  was 
not  far  fVom  the  same  sum.  This  wouUl  be 
an  aggregate  taxation  of  less  than  fourteen 
dollars  a  thousand,  which  is  considerably  less 
than  they  are  taxed  in  Massachusetts,  where 
even  the  state  and  municipal  taxes  often  amount 
to  more  than  that.  The  j>t'r  capita  distribu- 
tion of  local  taxation  in    different   sections 


of  the  country  is  curious ;  being  tr.gUest  id 
California  ($14.60),  in  Nevada  ($14).  aod 
in  Massarhusetts  ($1.S.(J4),  while  in  the  two 
Carolinas  it  is  only  about  $1.50.  and  in  AU- 
bama  $l.t;;5.  Of  course  this  high  per  capita 
tax  im]}lies  great  wealth  in  the  comniuultv 
and  consequently  the  richest  states  have  tlie 
largest  percentage  of  local  taxation,  coosid* 
orcd  with  regard  to  the  individual  tttx-]>a3'e«. 
Thus  Massachusetts,  with  an  ossessct)  valua- 
tion of  nearly  $1,58  "1,000,000,  and  a  popu- 
lation of  less  "than  1,800,000,  in  1880,  misfd 
that  year  nearly  $lM,500,000  of  local  tax,  l»e- 
81) W  what  she  paid  into  the  national  trcas' 
ury  ;  while  Texas,  with  a  i>opulation  nearir 
as  great  as  that  of  Massachusetts,  but  wili 
a  valuation  of  pi*0(>erty  less  than  a  third  part 
as  large,  raised  by  taxation  only  $4,568,716, 
or  less  than  a  linh  of  the  Massachusetts  laxa* 
tion.  Yet  the  Texans  [)rolmbly  feel  ihelr  light 
taxes  more  than  the  i>e«iple  of  Massachusetts 
feel  their  heavy  bunlens. 

For  a  similar  reason  the  debt  of  a  state  h 
often,  i)erhap6  almost  always,  largest  wbert 
proiMsrty  roost  abounds  to  pay  the  debt  with. 
This  does  not  hold  true  of  all  the  southern 
states,  some  of  which  have  incurred  great 
debts  that  bear  no  pro|x>rtion  to  the  propertr 
of  the  tax-payers.  Thus  I^uiaiana,  witlj 
a  population  of  940, 000.  and  an  e^timat^ 
wealth  of  $422,000,000,  had  a  debt  of  $4S.- 
866,000;  while  Wisconsin,  with  a  population 
of  1,316,000,  and  wealth  estimated  at  $'.»6!».- 
000,000.  had  only  $11,876,000  of  debt.  W 
ginia's  estimated  wealth  was,  In  18m>,  $698.- 
000,000.  and  Connecticut's,  $852,000,000  ;  ye« 
the  latter  had  only  $-22,000,000  of  debt,  while 
Virginia  had  $4:f,000,0oo.  In  these  statistics 
we  include  both  the  state  debt,  and  the  debts 
of  counties,  cities, etc.,  within  each  state;  and 
we  give  the  net  indebtedness  after  allowing 
for  sinking-funds,  etc.  The  three  states  of 
largest  estimated  wealth  (New  York.  Pennsyl- 
vania, and  Massachusetts)  h.id  then  Ihclnrgvst 
debts. —New  York,  $218. 72:1, t^Oo  ;  IVnu*;!- 
vania.  $106.13:i,0O(» ;  and  Massachusetts. $91.- 
284,000.  These  amount*  seem  vast,  and  %n 
so ;  yet  Massachusetts  had  $iiO  of  wealth  for 
every  dollar  of  debt.  New  York  $.55 »  am! 
Pennsylvania  more  than  $50,  It  is  rurioos 
to  observe,  however,  to  what  a  groat  and  vary- 
ing extent  this  wealth  e8ca|>es  taxation  ;  for, 
while  more  than  half  of  ^lassachuselta's  pm|»- 
erty  (57  %)  is  taxed,  only  a  little  more  than 
one-third  is  taxed  in  New  York  (;U.8  (}(),ao4 
in  Pennsylvania  less  than  one-third  (31. S^). 
The  New-England  stales  generally  tax  prop- 
erty moix*  closely  than  the  other  states,  the 
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ge  of  taxe<l  jiroperty  rising  in  Khtnle 
o  6(1.  tbotigh  it  falls  iu  Counccticut  to 
nd  in  Vennont  to  30.  In  V^erraont, 
lax  is  very  small  (only  $1,745,000)  ; 
Jew  Hanipsliin?,  with  scnrcely  more 
i>n»  raised  82,6l»K,000  by  taxation,  and 
land,  with  5tJ,00(J  less  people,  raised 
Duo.  The  estimated  wealth  of  Rhode 
however,  was  S4"20, 000,000,  wliile  Ibat 
out  was  but  l?L'HLi,O00,O00,  and  that  of 
mpshiie,  $;i*i.s.0OO,0OO. 
node  of  exhibiting  pro|>erty,  debt,  taxa- 
p.,hy  pyramidfti  diagrams,  —  the  largest 
t  the  bottom,  and  so  on,  upward,  —  is  a 
pctive  one  to  the  eye,  far  more  so  than 
■form  of  making  such  stntisties  impres- 
i  map.  and  an  arrangement  of  divided 
d  pnrallelognim.s,  are  also  used  to  ilins- 
€  ownei-ahip  of  the  national  debt,  etc. 
Ievice3  arc  a  novel  and  increasing  fea- 

Patlstical  reports,  and  are  doubtless 
Die  general  and  eastial  reader ;  but 
inquires  nmst  bo  warned  against 
1.O0  much  of  them.  Statistics  ihera- 
In  their  most  exact  form,  are  apt  to 
ns  soon  as  comparisons  are  attempted ; 
D  a  multitude  of  qualifying  eircum- 
come  into  view,  or,  if  not  seen,  make 
\l  of  the  compaiisou  deceptive.  To 
statistics  still  less  exact  by  redu- 
the  pictorial  form,  introduces  a 
t  of  error.  The  investigator  must 
be  prepared  to  see  these  general  views 
dissolving  views,  as  he  extends  his 
into  the  real  facts,  which  the  best  col- 
tfltistlcs  do  but  disguise  with  u  thicker 
ler  veil  of  im{)erfect  classification. 


HE  ABORIGINES  OF  CHILE, 

fijenes  de  Chile.  For  JosE  ToRiBiO  Me- 
Te«to  i  Itiminad.  Santiago,  Imprenla 
iberg,  1882.     427  p.     4**. 

original  sources  on  which  we  must  de- 
r  a  knowledge  of  the  ethnology  of  Chile 
cwlt  of  acciss,  and  Sctior  Medina  has 
led  a  meritorious  work  in  collecting  them 
rolume.  Nor  is  it  a  niere  comiulution. 
try  full  description  of  the  Araucaniau 

he  adds  a  discussion  of  the  archeo- 
relic3  of  that  country,  such  as  up  to  the 

we  might  iiave  sought  in  vain.  Some 
onclusions  will  be  read  with  interest. 

ugh  no  unequivocal  signs  of  quaternary 
,ve  been  found  in  Chile,  Medina  men- 
o  or  three  discoveries  of  stone  imple- 
L  great  depths*  one  of  which,  as  Ggured^ 


has  every  appearance  of  a  genuine  (piaternary 
celt.  As  is  well  known,  in  the  contiguous  ter- 
ritory of  the  Pampas,  Ameghino  has  describetl 
nudoubted  and  abundant  human  remains  tVoin 
quatcrnuiy  deposits.  At  any  rate,  the  state  of 
preservation  of  tlie  remains  in  the  graves  of  the 
Araucanians  seems  to  leave  no  doubt  that  they 
were  relatively  a  late  immigration.  To  tlie 
antecedent  population  the  author  attributes  the 
curious  petroglyphs  which  are  not  uncommon 
on  the  Chilian  rocks.  Ili.s  effort,  however,  to 
make  it  appear  that  this  earlier  people  was  of 
a  more  civilizetl  ty[)e,  cannot  be  said  to  be  snc- 
cessful. 

Appended  to  the  text  are  two  Imndred  and 
fifly-two  lithographs  of  archeologic  finds. 
They  include  articles  in  stone,  copper,  silver, 
bronze,  and  pottery.  Those  in  atone  present 
:»ome  forms  which  are  not  at  all,  or  not  often, 
found  with  us.  Such  are  the  rounded  and  pol- 
ished sling-stones, —  a  weapon  popular  in  South 
America,  hut  scarcely  known  in  the  northern 
centinent.  Stone  implements  for  net-making 
are  anollier  curiosity.  They  arc  of  the  shape 
and  size  of  a  cigar,  with  grooves  around  each 
end.  Terforated  circular  stones,  about  three 
inches  iu  diameter,  arc  cxin*niely  common,  and, 
the  author  thinks,  were  used  principally  to  add 
weight  to  agricultural  implements.  —  a  quite 
improbable  theory.  Both  the  stone  implements 
and  the  potter^'  present  marketUy  different  de- 
grees of  technical  skill.  This  the  author  ex- 
plains chronologically,  attributing  the  ruder  to 
a  much  more  ancient  tiatc ;  but  the  opinion 
that  they  merely  rei)resent  diflerent  dogi'ees  of 
contem[iorary  skill  is  equally  probable. 

Shell-heaps  are  immerous  aloug  the  Chiliau 
coiist,  some  of  them  six  metres  iu  height ;  but 
mounds,  earthworks,  or  walls  are  not  described- 
No  fresh  information  is  furnished  on  the  Arau- 
canian  language,  and  this  part  of  the  volume 
has  slight  value.  The  history  of  the  Incurial 
conquest  is  detailed  at  length  ;  but  the  inOuencc 
of  the  Incarial  culture  ou  the  southern  tribes, 
which  was  very  widely  felt,  is  not  allowed  its 
pro[)er  prominence. 


NOTES  AND  NEWS. 

TuK  Chesapeake  zoological  laboratory  of  the 
Johns  Eopklus  university  was  stationed  this  year  at 
Beaufort,  X.C.,  and  was  open  from  June  I  to  Sept. 
19.  Owing  to  the  lllnes^^  of  the  director,  it  was  most  of 
the  time  under  the  charge  of  Prof.  H.  W.  Conn.  The 
embryology  uf  echhioderms,  annelids,  and  medusae, 
formed  the  principal  studies.  Dr.  Brooks  nearly 
completed  his  monograph  of  the  medusae  of  Beau- 
fort, and  studied  the  embryology  of  EuUmJa,  besides 
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making  some  observations  on  tb«  metAmorphosi»  of 
fltomatopods,  to  he  incorimrated  in  bis  n^xirt  on 
thoae  of  the  Challenger  expeilition.  Dr.  Conn  com- 
pleted his  work  on  the  (iftvelopinent  of  Thula*8cma, 
and  nearly  finished  »  monograph  on  the  crabs  of 
Beaufort,  on  which  he  had  be«n  engaRod  for  three 
years.  Ho  also  studied  the  development  of  Serpula, 
and  prepared  a  paper  on  larval  forms.  Dr.  Donald- 
sou  investigated  the  physiology  of  marine  vertebrates, 
making  many  cxperintonts  to  determine  the  relative 
lusccptiblllty  of  the  dilTerenC  claases  to  poieun?  of 
vegetable  origin.  He  also  carried  on  a  series  of 
experiments  to  determine  whether  the  current  the- 
ory of  digestion  in  Actlnozoa  is  correct,  and  readied 
lh<>  conclusion  that  it  was  not.  Mr.  Baleson  of  Eng- 
land, who  carried  on  his  studies  by  a  grant  from  the 
Royal  society,  completed  his  investigations  upon 
Balanaglofisus.  Dr.  Osborn  studied  tlie  emhryidugy 
of  Fulgur  and  Neptimia,  and  the  origin  of  the  body- 
cavity  and  reproductive  organs  of  ga'iteropotls.  Alto- 
gether, ti'U  persons  were  engaged  the  whole  or  a 
portion  of  the  time  in  study  at  the  laboMlory,  and 
the  result  of  their  work  has  been  of  the  highest  im- 
portance. 

—  Tlie  firnt  number  of  the  seventh  volumi'  of  the 
American  journal  of  mutfirmatics^  which  lias  just  iii>- 
peared,  bears  the  name  of  Simon  Newcomb.  the  suc- 
cessor to  the  chair  of  mathemaUcs  In  Johns  HopkUis 
univentiiy,  as  editor. 

—  The  Hydrngmphlr  office  reports  that  the  Imrk 
Nellie  T.  Guest,  which  arrived  at  St.  John,  N.B., 
Oct  20,  from  Barrow,  on  the  6th  of  Octolier  encoun- 
tered In  latitude  40°  10'  north,  longitude  AH"  west,  a 
cyclone,  during  which  she  lay  four  hours  with  decks 
full  of  water.  Three  bags  of  oil  were  towed  over 
the  weather  side,  and  assisted  greatly  In  smuuthing 
the  sea. 

—  By  special  request.  Sir  William  Thomson  deliv- 
ered a  lecture  In  Hopkins  hall,  Baltimore,  Wednesday, 
Oct.  15,  on  the  rigidity  of  the  earth. 

—  The  college  for  an  advanced  course  of  profi^s- 
slonal  study  for  naval  officers,  to  be  known  as  the  Na- 
val war  college,  will  be  under  the  general  supervision 
of  the  bureau  of  navigation.  The  prluci|>al  building 
on  Coaster*)!  Harlwr  Island,  Kewport,  U.i.,  has  been 
assigned  to  it?  use,  and  has  been  transferred,  wllli  the 
surrounding  structures  and  the  grounds  immeiliatcly 
adjacent,  to  the  custody  of  the  bureau  of  navigation 
for  that  purpose.  The  college  will  be  under  the  im- 
mediate charge  of  an  officer  of  the  navy,  not  below 
the  grade  of  a  commander,  to  be  known  as  president 
of  the  naval  war  college,  who  will  be  assisted  by  a 
faculty.  The  course  of  InHlructlon  will  be  o|>en  to  all 
officers  above  the  grade  of  naval  cadet.  Commodore 
S.  B.  Luce  has  been  assigned  to  duty  as  president  of 
the  college. 

—  The  Royal  astronomical  society  has  elected  Prof. 
Iward  S.  Holdcn,  director  of  the  Washburn  obi«er- 

ralory   at  Madison,   Wis,,  one  of  its  foreign  associ- 
ates. 

—  The  first  annual  meeting  of  the  Kew-England 
meteorological  society  was  held  in  Boston  on  Tues- 


day, Oct.  21.  Sixty-four  new  members  were elect^tl. 
and  the  following  communications  were  made:  lUin- 
gauges,  by  Mr.  nei-mnhd  Fita  Gerald  of  thr  Oo»ton 
water-works;  Rainfall  nutpa.  by  Mr.  W.  M.  Davis  of 
nar\ard  college;  Wealher-ob'-ervrrs  in  New  Englaaii, 
by  Professor  Win<^low  Upton  of  Brown  unlverrily; 
Establishment  of  a  metcorologlral  station  on  Blue 
Hill,  Mass.,  by  Mr.  A.  Lawrence  Rotch  of  Bo«ton. 

—  Mrs.  Dr.  Sophie  Kowalevski  Has  tteen  elected 
teacher  of  mathematics  in  the  new  university  at 
Stockholm.  As  Ur.  Kuwalevitk^  read  hut  winter  a 
prhatinnimum  on  partial  differeullal  equations  with 
noteworthy  results,  a  new  prufessorskip  was  stain 
Ufthed  for  her  In  the  uiiiversUy, 

—  TIte  facts  made  use  of  In  nuil5on*s  *Caa«e.  na- 
ture, and  prevention  of  seasickness,'  are  collertrd 
from  the  author's  own  experience  of  twenty-ftT« 
years  at  sea.  The  book  laclu  a  little  in  physiot'igiosl 
accuriu-y.  It,  however,  is  a  contribution  to  a  fonn 
of  treatment  which  is  fast  gaining  in  popular  favor, 
namely,  preventive  medicine.  The  author  coiidudrt, 
that  by  the  pro|>er  adjustment  of  the  Ixwly  lo  gravlij 
and  the  ocean,  throtigh  muscular  relaxation,  MS- 
sickness  may  Ih'  avoided. 

—  Hirsch,  the  well-known  Krench  *M»glnMr  snd 
author,  reports  to  the  Commission  ccutrale  de*  ms- 
cblno*  a  viifteur  the  results  of  exjierlments  upcuj  the 
production  of  the  i»U[>«*rheat<>d  condition  in  the  water 
of  steaiu-boilers.  Studying  the  histi^ry  of  such  phr- 
nomenn  so  far  as  they  are  recorded,  and  conducthig 
a  somewhat  extended  series  of  ex()«rimeiils,  the  wo* 
elusion  was  finally  reached,  that  there  \i  no  erldcDCc. 
up  to  the  present  time,  thai  bollorH*xph»si(ins  msy  bt 
caused  by  the  conditions  studied,  or  thai  fludi  fou- 
dlUons  ever  arise  in  practice.  If  they  occur  at  all,  II 
Is  only  in  extremely  rare  inslanceis  and  as  a  eonsa- 

quence  of  a  coincidence  of  circumstAnc''-  '^  '  ' ^b# 

observt'd,  and  which  are  neither  well  \v  i-'f 

well  defined.  The  use  of  the  thermomti.  >  •-  u.i,>*e4 
10  determine  the  facts  i^earlng  ui»on  tht*  (|U«stIniu 
The  commissiou  to  which  Uie  repwrt  is  made  approw 
and  adopt  these  conclusions. 

—  The  latest  use  lo  which  the  electric  light  h*« 
beeu  put  at  the  I>oudon  hi'allh  exhibition  i^  the  Ula- 
mlnation  of  a  baker's  oven  with  a  pl:kt  '  -  t. 
The  light  was  from  two  incandescent  'ii 
by  a  Victoria  brush-machine,  which  won*  in^mt'  ttts 
oven,  wlierc  the  temperature  was  from  4rjt>*  to  •OO* 
F.,  the  whole  oven  being  distinctly  visible.  No  mare 
bunit  bread! 

—  The  reduction  of  the  French  photographs  of  He 
transit  of  Venus,  taken  Dec.  6,  ISS%  gives  a  polar 
flattening  of  the  planet  about  the  same  as  that  of  tho 
earth,  vIk.,  j^.  From  measures  during  the  iransii 
of  1874,  Lieut. -Gen.  Teunant  derived  a  cotnprestlon. 


In  the  north-south  direction,  of 


Tber» 


25l».3  i  T7,6 

appears,  thus,  a  strong  presumption  of  a  real  fUtlen- 
ing  in  this  direction;  which,  however,  it  to  baooCcd 
as  inconsistent  with  the  bilherlo  received  determlna- 
tinns  of  the  incllnstlon  of  tiic  equator  of  Vfltnos  Co 
the  ecliptic. 


OcTonn  31,  16B4.] 


SCIENCE, 


425 


E.  S.  RoltJen,  director  of  the  Waahbum 
>ry  of  Hie  Uuiversily  of  WiKonsin,  has  lately 
cott^ctMl  all  the  data  uvulluble  for  a  discussion  of  the 
law  of  distribution  of  tlie  fixed  atan.  so  far  as  this 
Is  detcnnlnable  from  the  method  of  star-gau^ng. 
^1m  data  were  collected  from  a  comparison  wllh  the 
Its  of  a  R<*nes  of  star-gauges  In  progress  with  the 
_  !D-inch  equatorial  of  the  Washburn  observatory; 
■n<l  they  include,  ]°,  the  1183  previously  pubiished 
gauges  of  Sir  W.  nerschel,  with  the  places  brought 
down  from  \W0  to  1860;  2°.  the  406  unpublished 
gauges  of  Sir  W.  Hcrschel,  extracted  from  his  observ- 
liig-books,  and  generously  piaced  at  Professor  ICol- 
den's  dis|M>sAl  by  Lieut. -Col.  John  IJerschei  (these 
^^to  redu<:**d  to  1860);  3°,  600  counU  of  stars  from 
Ibe  published  charts  of  Dr.  C.  H.  F.  Peters;  4°, 
1383  conol«  of  star*  from  the  unpublished  charts  of 
Dr.  I*#t«rs,  from  the  Paris  charts  as  revised  by  him, 
sod  frt*na  the  unpublished  ecliptic  charts  of  Profes* 
loT  Watson;  6^,  856  couuls  of  stiir*  from  the  un- 
published and  published  charts  of  Dr.  J.  Palisa, 
Thrie,  witli  the  data  from  Sir  J.  Herschel's  *X» 
gauges,  and  Celorin's  durchmwfterung  of 
between  0°  and  -f  0**,  complete  the  very 
collection  of  data  which  Professor  Holdcn 
has  brought  together  in  convenient  lalmlar  form,  and 
from  which  one  of  his  most  important  conclusions 
ia,  that  the  method  of  star-gauging  must  be  applied 
10  the  study  of  com  para  tlvi^ly  small  regions,  and  that 
tb*  Ksulta  from  rlieae  are  then  to  bej:onibined  into 
larr^-  -' — ;■<.  Prof<?««or  Holdcn  hopes  tliat  these 
t»i  rve  the  valuable  end  of  finally  disposing 

of  1  mental  aft«iimption  that  the  stars  are 

Kj  pfd  in  space,  and  may  bring  about  the 

«(u,; ,  ,.■.   ...cir  distribution  on  a  more  general  basis. 

— C^Bpar  Jobano  Bismarck  was  the  editor^  in  UiQ4, 
el  offM!  u(  the  most  important  geographical  treatises 
oi  the  terecil^cnlh  wntury, — the  'Introductio  in 
OBBnegl  gcographiam  *  of  Philip  Clurer.  which  passed 
UttOOgb  many  editions  between  102U  and  1730,  and 
«M  uitKilated  by  various  $<tcnnU.  Further  iuves- 
tlgaliion  will  bereijuired  to  determine  if  this  Uismarcic 
beloAge'  irtlcuUr  family  which  lias  produced 
dM  gr*  -  chancellor.  lie  wiis.  however,  a 
ttallT*  ot  '.ii>-  ?-<riin  ri'gion.  —  Wolfeubiiltei  in  Braun- 
■cfcweig,  a  (own  about  sixty  miles  west  from  Magde- 
Imy.  About  fift^  miles  north  from  Magdeburg. 
»  «mU1  t«wTi  exists  which  teems  to  have  given  Its 
li«aieloU»«  Bismarck  family,  though  the  orthography 
iiCtn  all^itJy.  Tliis  village  is  situated  in  Altroark, 
»  sbort  diatJUice  from  the  River  Biese ;  and  its  name. 
^BlBBurlc,*  probably  aignifies  *  market  of  the  Biese.* 
Tlift  naaa«  of  Bismarck  la  associated  with  geographi- 
cal tikatutm  in  another  way.  Before  the  revolution 
■'  '  -""•r  of  Orleans,  which  was 
ition.  were  divided,  as 
^  '  nations,'  two  of  which 
Ufrnnaas.  At  this  time 
.^.smarcic  was  quaestor  of 
In  that  capacity,  according 
"ir.  he  held  a  disputation, 
he  university,  with  the 
- i  ^.[imark   and  Die  Danes, 


theatodeots  -^ 
Umo  la  a  :l 

«•    - 
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In  spite  of  their  community  of  origin,  belonged,  not 
with  the  Norman,  but  with  the  Germanic  nation. 

—  Ejiginetrifio  states  that  **  the  pneumatic  machine 
employed  by  Wroblewski  in  liquefying  and  evapo- 
rating ethylene  and  oxygen  to  produce  intense  colds 
has  alNO  been  recently  used  by  him  to  evaporate 
liquid  marsh-gas.  He  has  thus  obtained  a  tempera- 
ture  of  -  1&5°  C.  to  —  160°  C.  which  is  the  tempera- 
ture of  ebutlition  of  the  liquid  gas.  It  is  a  useful 
temperature  as  coming  between  the  temperatures  of 
—  144°  C.  and  —184°  C,  which  are  obtained  witli 
ethylene  and  oxygen;  but  it  varies  with  the  degree 
of  purity  of  the  gas.  Oxygen,  atmospheric  air,  ni- 
trogen, and  carbolic  oxide,  cooled  with  the  marsh- 
giis,  can  be  liquefied  under  feeble  pressures,  so  tbM 
a  chemist  who  succeeds  in  producing  pure  marsh 
gas  easily  and  economically,  will  render  a  senrlce  to 
science." 

—  The  p<Tio<iiral  report  of  tlip  City  guilds  of  London 
institute  for  the  advancement  of  technical  education 
has  just  been  issued,  and  gives  an  extended  account 
of  the  exAminationA  held  at  the  end  of  May.  A  i-on- 
»iderable  Increase  i«  shown  in  the  number  of  can- 
didates, tlic  total  this  year  having  been  :!,(ViA,  as 
against  2,307  in  1883.  Tlie  number  of  centres  has 
been  increased  from  154  to  164.  Carpentry  and 
joinery  were  new  subject!,  and  attniclud  360  can- 
didates; but  metal-plate  working,  only  ^,  who  did 
not  succeed  In  passing.  The  results  were  considered 
satisfactory,  but  show  the  urgent  need  for  more 
systematic  technical  instruction  for  those  who  are 
employed  in  factories  and  workshops. 

—  Dr.  Schweinfurth  is  spending  throe  months  in 
Berlin,  preparatory  to  a  new  journey  through  the 
Egyptian  deaerta,  on  behalf  of  the  Berlin  academy 
of  sciences,  which  he  will  undertake  next  winter. 
Though  botany  is  his  own  specialty,  the  survey  of 
the  desert  forms  the  main  object  of  his  Journey. 

—  According  to  the  Colliery  yuardian^  Mr.  W.  E. 
Garfonh,  mining-engineer  of  Norman  ton,  has  suc- 
ceeded in  perfecting  an  invention  for  the  detection 
of  firedamp  in  mines,  which  is  as  remarkable  for  its 
simplicity  as  for  its  efficiency.  It  consists  of  an  ordi- 
nary lndia-rubl>er  ball,  without  a  valve  of  any  de- 
scription; but  t>y  the  ordinary  action  of  compreaaing 
the  ball,  and  then  allowing  it  to  expand,  a  sample  of 
the  suspected  atmr-sphere  is  drawn  from  the  roof  or 
any  part  of  the  mine  witliout  tlie  great  risk  which 
now  attends  the  o[»eration  of  testing  for  gas,  should 
the  gauze  be  defective.  The  sample  tlius  obtained 
is  then  forced  thruugh  a  small  protected  tube  up<jii 
the  flame,  when,  if  gas  is  present,  it  is  shown  by  the 
well-known  blue  cap  and  elongated  flame.  From 
this  description,  and  the  fact  that  the  apparatus  can 
be  carried  easily  in  the  pocket,  the  value  of  this 
adjunct  to  the  safety-lamp  will  be  apparent.  It  is 
thought  that  explosions  arc  caused  frequently  by  the 
fire-trier  himself,  and  that  bis  death  prevents  the 
cause  from  being  fully  aacertained.  Ttiis  danger 
will  now  be  altogether  avoided,  and  it  is  said  that 
the  detector  has  been  tried  at  aereral  collleriea  wilb 
completely  satisfactory  result*. 
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— The  Athenaeum  states  Uiat  Sir  Richard  Owen*s 
'  niolory  of  British  fos?!)  reptiles/  which  has  been 
xipwar<l8  of  forty  years  In  preparation,  is  now  ready 
for  publlcalion  by  Messrs.  Cassell.  On  the  prcpaiiu 
tion  of  the  2()H  plates  with  which  tlic  voiumcs  arc 
enriched,  great  labor  and  attention  liave  i)ecn  lav- 
Ished.  The  edition  consists  of  170  copies  only,  each 
copy  being  signed  by  Professor  Owen;  and  the  plates 
from  which  the  illustrations  have  been  printed  have 
been  destroyed. 

— Tlie  time  of  the  glacial  period  in  New  Zealand 
has  been  studied  l)y  R-  von  Lendenfeld,  whose  aui^ 
▼ey  In  the  New-Zealand  Alps,  partly  corroborating 
and  partly  extending  the  result**  of  Dr.  von  Haast's 
surveys,  sliows  that  the  present  glaciers  are  as  large, 
and  extend  down  as  far,  as  those  in  Norway,  where 
the  mean  annual  temperature  is  3°  C,  whilst  in  New 
Zealand  it  is  11°  C.  Th^  greater  expanse  of  water 
In  the  southern  heinisplicre,  ;knd  the  consequently 
greater  amount  of  humidity  in  the  air,  and  more 
copious  rain  and  snowfall,  are  considered  to  he  the 
cause  of  this.  The  sounds  in  the  simtli-wt-st  coast 
are  similar  to  the  tiords  In  Norway,  and  the  alluvial 
deposits  at  their  upper  ends  are  small.  Scooped  out 
originally  by  flowing  water,  these  nounds  remained 
unchanged  during  the  period  of  subsidence  of  the 
land,  and  were  not  filled  up  with  di'brlti,  because 
large  glaciers  occupJMl  them  during  that  time.  As 
eoon  as  these  glaciers  disappeared,  the  formation  of 
tlie  alluvial  deposits  commeuced;  and  from  the  fact 
that  the  latter  are  small,  and  increasing  rapidly  In 
size  from  year  to  year,  the  nullior  considers  that  the 
glacial  period  In  New  Zt?atand  must  have  been  very 
recent. 

—  The  committee  of  Lloyds  has  received  from 
tlie  London  board  of  trade  a  report  concerning  the 
snrface-veulilatlon  of  the  cargo  of  2,050  tons  of  coal 
carried  in  the  Sutherlandshlre  from  ITull  to  San 
Prancisco  last  year.  The  ship  was  fitted  with  lubes 
to  enable  the  master  to  ascertain  the  temperature  of 
the  body  of  the  cargo,  as  recommended  by  the  re- 
port of  the  royal  commission  appointed  lo  iiir|uire 
into  the  3pontane<m8  combnstion  of  coal  in  ships. 
The  voyage  was  perfectly  frei*  from  fire.  The  com- 
mander, Capt.  Inglio,  hifibly  approves  of  the  tubes, 
and  will  continue  testing  tlie  temperature.  A  record 
was  kept,  and  the  figures  are  on  record  at  Lloyds, 

—  England,  so  far,  is  not  taking  a  very  prominent 
part  in  the  International  exhibltitm  to  be  held  at 
Antwerp  next  year,  only  about  two  hundred  firms 
having  applied.  France  especially  takes  a  prominent 
part,  the  French  government  having  voted  seven 
hundred  and  fifty  thousand  francs  towards  the  ez- 
pennes  of  the  undertaking,  and  apiwinted  two  official 
commissions;  while  the  municipal  council  of  Parts 
has  promised  a  grant  uf  a  hundred  Uiousand  francs 
for  the  purpose  of  sending  workingmen  dclogatos 
from  that  city.  Prince  Rudolph  of  Austria  has  also 
influenced  the  Vienna  chamber  of  commerce  to  make 
strong  efforts  on  behalf  of  the  concern.  The  United 
States  will  be  well  repesented;  and  the  Bomlnion  of 
Canada  better  so  than  the  mother-country,  as  it  gives 


both  official  recognlUon  and  a  substantial  credlL 
Germany  Is  also  making  strong  efforts  to  b«  ofBdiU; 
represented. 

—  Mr.  Clennont  Ganneau,  the  French  arthoolo- 
gist,  has  been  describing  for  the  benefit  of  his  coon* 
trymen  the  antiquities  of  Palestine  now  treasured  t& 
London,  and  advises  the  formation  of  a  vast  Pidcs- 
tlne  mxiseum  and  library,  one  of  the  departmenli  <if 
which  should  be  "an  extensive  and  animated  put- 
orama  of  the  Holy  City,  and  dior&mic  views  of  lb« 
principal  localities  and  of  characteristic  scenrt  of 
popular  life  in  Pale*itine,  in  ord^r  lo  add  lo  thfi 
scientific  combination  an  irresistible  elpment  of  it> 
traction  and  success.  In  short,  in  the  centrr  (if 
London  should  be  created  a  representation  as  faiUi* 
ful,  varied,  and  complete  as  possible,  of  Patesline, 
past  and  present,  which  would  be  as  a  living  coin- 
mcntary  on  the  Bible.'*  England,  says  Mr.  Clormoot 
Oannenu,  being  *so  paSMonalvly  fond  of  biblical 
studies.*  would  lie  the  country  most  likely  lo  cvzy 
out  his  ambitious  project 

—  Mr.  Wood  Mason  of  the  Golcxitta  Indian  mn»<roiD 
has  recently  drawn  up  a  report  on  those  injects  (mm 
which  the  tea-gardens  of  Aiisam  most  suil«*r.  H* 
says  the  lea-bug  or  '  moS(|UUo-Mii;ht/  and  th«  lf»> 
mite  or  '  red  spider,'  are  the  only  two  Insects  wiiicb 
are  at  present  known  to  do  such  Injury  as  to  met*- 
rially  diminish  the  profits  of  the  owners.  Both 
these  insects  pass  their  whole  lives  on  thf  lo 
plant,  and  have  never  been  found  ou  any  oil. 
Such,  at  least,  U  the  re$ult  of  the  most  carri 
ligation.    Tlie  mite  lives  in  societies  on  the  i 

tion  of  the  full-grown  leaves,  beneath  an  exv^ 
delicate  web  which  it  spins  for  itself  as  a  alietuu^.    I; 
punctures  the  leaves,  and  then  pumps  out  the  llqalJ 
contents  of  the  epidermis.    The  only  renu'tly  whirl 
lias  been  discovered  to  check  their  ravages,  and  It 
has  not  proved   very  effectual,   is   to  sprinkle  li* 
affected  bushes  with  muddy  water.     The  tea-buf  ta 
still  more  destructive,  and  particnlnrly  to  tlir  tr&» 
of  the  milder  juice;  for  those  which  affoid  a  ^trtms 
and  rasping   liquor  enjoy  an   almost   lomr 
munity  from  its  attack.    Mr.  Wood  Miison  up 
his  report  engravings  of  these  destructive  cre.uurt?. 

—  The  Cape  times  says  that  &  (gigantic  earlhworiD 
has  been  sent  from  the  colony  to  Mr.  Knmlc  Uld* 
dard,  the  prosector  of  the  Hoyal  zooktgical  society, 
who  has  been  desirous  of  obtaining  one  of  ihsM 
monsters  for  sdentific  purposes.  The  Kev.  U.  fist 
F.Z.S.,  with  whom  Mr.  Biddanl  has  corresjtonde*!  ou 
the  subject,  receive<l  the  worm  from  Mr.  n.  W.  Bid* 
well,  who  found  it  iu  the  botanic  ganlen  at  Titen- 
hoge.  The  longest  measurement  of  the  creature  yei 
taken  reaches  six  feel  five  Inclius;  hut  it  is  thought. 
If  it  were  drowned,  the  measureroenl  would  extend  to 
ten  feet,  this  mode  of  extinction  having  an  extnnely 
relaxing  effect  on  the  frame  or  substance  of  the 
worm.  The  surface  of  the  upper  porlion  of  the  body 
shows  a  bright  green  color,  of  variable  intenvily.  boi 
otherwifie  it  Is  a  loathlful  animal.  Liimbricn»mlcr»- 
chaeta  Is  the  name  by  which  it  will  be  tnimorlxUuij 
in  the  records  of  the  Zoological  society. 
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o(  besl  aa  b  mode  of  motion.  He  wiia  the 
fifBl  U>  pn>p«»9o  thf  iise  of  an  absolute  ihermo- 
djrnAmic  scale  for  the  raeasurcment  oftcmiJera- 
luns ;  and,  in  Lis  paper  on  the  eleetrodynumic 
iiaalltiee  of  metals,  he  presented  his  discovery 
of  the  elociric-ul  oonveoliou  of  heat,  and  of  a 
great  number  of  important  relations  between 
diermat  and  eloelrir  properties  of  matter. 
Perhaps  the  most  striking  of  the  results  to 
which  hie  studies 
io  Uiennod ynaniics 
led  him  was  the 
Ihcor)*  of  the  dissi- 
pation of  eneriry. 

The  almost  rao- 
dom  list  of  papers 
which  we  gave 
abovu  was  designecl 
to  illustrate  the  va- 
tiny,  rather  than 
tbr  importance,  of 
Sir  William  Thom- 
son's work ;  but  it 
ui  banJJjr  necessary 
to  ««y  Umi  nmny 
of  ht»  researches 
•■  sutJMta  very 
wide  apart  have 
berti  profound  and 
iaportant.     His 

ral  invetiti- 
ns  on  the  snb- 
jrct  of  vortex  mo- 
tioD.  to  which  he 
has  d«vot<Hl  much 
fttivxition     for     bo 

many  ycara,  his  researches  on  the  tides,  his 
contributions  to  hydrodynamics,  his  researches 
<m  Ibe  phyaicnl  condition  of  the  earth,  have  all 
Iwv.r.  f^.f  hignul  iiu[Kirtflnee ;  and  the  highly 
'<■  method  of  attacking  the  problem  of 
wave-theory  of  light,  of  which  he  gave 
account  in  hiu  reccjit  Johiis-IIopkins  lec- 
bas  long  been  occupying  his  mind,  and 
nj:'     '  f'*'  expected  to  give  rise,  in  the  not 

VI-'  ii  ftiture,  to  result.**  rivalling  in  value 

ai^  of  Ilia  former  discoveries. 

Becides  hb  oontributiooa  to  the  advance- 


tttc 


ment  of  pure  scteuee,  Sir  William  Thomson 
has  been  the  originator  of  improvements  and 
inventions  of  the  highest  immediate  practical 
utility.  The  most  prominent  of  his  services 
of  this  character  have  been  those  connected 
with  submarine  telegraphy.  Spa<K!  does  not 
permit  our  entering  into  details  :  but  it  may  be 
mentioned,  that  lie  discovered  the  law  of  the 
'  retardation  of  signals/  which  was  the  chief 

preliminary  ditli- 
culty  to  be  faced 
bj-  those  tron^ider- 
ing  the  feasibility 
of  using  a  cable 
stretching  under 
the  ocean,  from 
the  old  to  the  new 
world ;  that ,  to 
meet  thisdilTlcultyi 
he  invented  the 
*  mirror  galvanom- 
eter,' whicli,  when 
the  cable  of  IHbH 
came  to  be  laid, 
was  employed  dur- 
ing the  brief  pcrioti 
of  its  successful 
o]}eration ;  and 
that,  when  this  ca- 
ble broke,  on  ac- 
count of  diiHcuUies 
and  imperfections 
conuectctl  with  its 
submersion,  he  de- 
voted himself  with 
signal  success  to 
improving  the  construction  of  cables,  and 
the  mechanical  arrangements  for  their  sub- 
mersion. 

The  very  great  benetits  conferred  ujkju  the 
world  by  the  labors  of  Thomson  and  others, 
who  contributed  to  overcoming  the  dirtioullics 
v\hich  were  so  triumphantly  surmounted  in 
1866,  wei-e  recognized  by  the  bestowal  upon 
them  of  the  honor  of  knighthood.  Other 
important  improvements  in  telegraphy  are 
due  to  him,  but  we  must  omit  mention  of 
them. 
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the  board.  While  it  has  thus  far  apparently 
been  composed  of  men  of  the  best  character 
and  of  high  scientific  attainments,  there  is  no 
certainty,  possibly  but  little  probability,  that 
the  same  standard  can  be  maintained  in  the 
future.  Any  renewal  of  appropriations,  or  in- 
crease of  powers,  would  be  likely  to  make  the 
board  attractive  to  the  place  hunter. 

Coming  at  this  time,  the  St.  Louis  confer- 
ence has  an  unusual  significance.  This  volun- 
tary assembly  of  representatives  of  the  only 
public  bodies  possessing  any  real  power  to  deal 
with  epidemic  disease,  or  questions  of  public 
health,  might  very  easily  be  transformed  into 
a  national  organization,  certain  to  control,  with- 
itfthe  above  limits,  public  opinion.  Let  the 
central  authority  be  composed  of  delegates 
selected  by  state  boards  of  health,  when  such 
boards  exist;  when  there  are  none,  by  the 
governors  of  the  respective  states.  Such  a 
body  may  be  convened  at  any  time,  in  case  of 
need :  ordinarily,  one  or  two  sessions  annually 
would  be  sufficient.  An  executive  committee 
of  moderate  size,  with  permanent  officers  at 
Washington,  could  attend  to  such  routine  work 
as  congress  might  sec  fit  to  intrust  the  board 
with.  It  is  not  advisable  to  burden  a  board 
of  health  with  great  patronage  or  much  ex- 
ecutive power.  It  should  be  largely  devoted 
to  scientific  investigation  of  epidemic  disease. 
These  must,  of  necessity,  be  conducted  on  a 
scale  so  extensive  that  no  private  laboratory, 
public  institution,  or  state  board  of  health, 
has  been  or  will  be  able  to  undertake  them. 
The  fact  that  the  members  of  this  association 
would  be  also  members  of  powerful  state  organ- 
izations, would  secure  the  co-operation  of  the 
various  states,  and  would  legitimately  control, 
in  a  high  degree,  congressional  action,  and,  as 
a  board  of  consultation,  would,  when  ai)plied 
to,  speak  with  an  influence  that  no  department 
at  Washington  could  afford  to  neglect. 


are  also  officers  of  the  government.  Our  read- 
ers may  remember,  that,  when  the  organization 
of  the  surveys  was  reported  upon  by  the  acad- 
emy some  years  ago,  a  very  strong  protest 
against  its  conclusions  was  made  by  the  chief 
of  engineers,  in  which  one  of  the  strongest 
points  was,  that  the  men  who  conducted  such 
surveys  were  not  represented  upon  the  commit- 
tee which  made  the  report.  When  a  question 
very  similar  was  submitted  to  the  academy  last 
summer,  in  order  to  elicit  a  report  upon  the 
coast  and  geological  surveys,  the  signal-office, 
and  the  hydrographic  office,  the  policy  wis 
adopted  of  putting  an  officer  of  the  army,  and 
one  of  the  navy,  upon  the  committee.  When 
this  fact  became  known  to  the  heads  of  the 
departments,  they  decided  that  no  officer  of 
the  government  should  take  a  place  which 
might  require  him  to  report  upon  the  policy  of 
his  chief;  and  both  members,  therefore,  with- 
drew from  the  committee. 


TiiE  secretaries  of  war  and  of  the  nav}'  have 
indirectly  raised  what  may  prove  a  trouble- 
some question  respecting  the  duties  of  mem- 
bers of  the  National  academy  of  sciences,  who 


Without  discussing  the  application  of  this 
principle  in  the  present  case,  we  hope  it  will 
in  the  future  be  so  limited  and  defined  as  not 
to  cripple  the  academy  in  cases  where  it  might 
happen  that  there  are  no  experts  available 
except  those  who  are  officially  connected  with 
the  government.  During  a  state  of  war  the 
most  important  questions  submitted  to  the 
academy  would  probably  pertain  to  instrumcDts 
and  appliances  to  be  used  in  warfare,  and  it 
would  clearly  be  im^wssible  to  omit  from  its 
committees  the  very  men  who  knew  most  about 
the  subject-matter  submitted.  The  academy 
is,  we  believe,  the  only  government  oi^anizs- 
tion  now  existing,  or  which  ever  has  existed, 
the  members  of  which  were  required  to  give 
their  services  to  the  government  without 
charge  whenever  called  upon.  As  such,  the 
body  would  seem  entitled  to  a  large  measure 
of  consideration  on  the  part  of  the  government, 
which  will  be  increased  when  we  call  to  mind 
the  value  and  importance  of  its  reports.  No 
amount  of  labor  and  research  has  been  spared 
in  cases  when  methods  of  defrauding  the  rev- 
enue by  the  chemical  manipulation  of  products 
had  to  be  looked  into.    The  efficiency  which 
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Two  important  improvements  in  navigation 
are  also  due  to  Sir  William  Thomson, — his 
improved  mariner's  compass,  which  has  been 
adopted,  we  believe,  bv  the  British  and  French 
navies,  and  which  is  extensively  in  use  ui>on 
large  vessels  generally ;  and  his  more  recent 
invention  of  a  navigational  sounding-machine 
—  navigational,  us  distinguished  from  the  deep- 
sea  sounding  apparatus  devised  by  him  for 
ptirposes  of  research.  The  navigational  sound- 
ing-machine permits  of  soundings  being  taken 
at  intervals  of  a  few  minutes,  in  water  of  the 
depth  of  a  hundred  fathoms ;  and  thus  it 
gives  navigators  —  who,  it  is  to  be  hoped,  will 
soon  avail  themselves  of  this  new  safeguard  — 
the  means  of  easily  getting  warning  of  danger 
long  before  it  is  imminent. 

We  cannot  conclude  even  this  brief  and  im- 
perfect sketch  of  Sir  William  Tliomson's  work, 
without  mention  of  the  great  treatise  on  natural 
philosophy  upon  whicli  he  and  Professor  Tait 
have  united  their  laljors. 

To  those  who  havu  had  the  privilege  of  per- 
sonal contact  with  Sir  William  Tliomson,  his 
name  will  always  be  associated  with  the  idea 
of  personal  lovableness  and  kindness,  gentle- 
ness and  modesty,  even  more  than  with  that  of 
scientific  greatness.  Every  one  who  attended 
his  recent  lectures  must  have  been  deeply  im- 
pressed with  the  truth  of  Ilelniholtz's  remark, 
tl»at  ''  the  gift  to  translate  real  facts  into 
mathematical  equations,  and  vice  versa^  is  by 
far  more  rare  than  tliat  to  find  the  solution  of 
a  mathematical  problem ;  and  in  this  direction 
Sir  William  Thomson  is  most  eminent  and 
original."  But  he  could  liardly  fail  to  be  as 
strongly  impressed  with  his  possession,  in 
an  equally  rare  degree,  of  genuine  and  unaf- 
fected modesty,  enthusiastic  appreciation  of 
tlie  achievements  of  others,  and  tender  con- 
sideration for  all  those  whom  the  chances 
of  time  bring  into  connection  with  him, 
whether  it  be  for  a  lifetime  of  friendslii}),  or 
for  a  few  fleeting  weeks  of  union  as  teacher 
and  pupil. 

The  accompanying  jwrtrait  is  afLei'  a  crayon 
from  a  photograph  taken  in  Montreal  during 
llie  recent  meeting  of  the  British  association. 


THE   NEW   VOLCANO   OF    THE  BE 
SEA.^ 

SiNCK  the  appearance  in  Science  (vol.iii 
51,  pp.  89-93)  of  Professor  DalVs  pai)ei 
this  new  volcano,  Lieut.  G.  M.  Stoney,  U. 
has  embodied  in  an  official  report  the  resi 
a  personal  examination  of  this  locality, 
be  recalled  that  when  Professor  Dall  sui 
the  island  of  loanna  Bogoslova  (St.  Jol 
theologian)  in  1873,  seventy-seven  yeara 
its  appearance  by  violent  upheaval,  he  1 
that  with  the  exception  of  the  small  rec 
ITmnak,  and  of  the  rocks  within  a  shoi 
tancc  of  Bogoslova,  there  was  water  mor 
eight  hundred  fathoms  in  depth  on  all  si< 
the  island. 

In  October,  1883,  a  violent  disturbance 
forth,  contemporaneous  almost  with  tl 
Mount  St.  Augustine,  described  in  Scieno 
iii..  No.  54)  by  Pi-ofessor  Davidson,  and  : 
ing,  as  was  believed,  in  the  formation  of 
island.  The  last  rejwrts  of  this,  while  ag 
materially  with  Professor  Dallas  couclti 
show,  that,  while  no  new  island  was  fc 
Bogoslova  was  extended  ;  tliat  the  old  vi 
was  supplemented  by  another,  whirh  i 
active ;  and  that  where  was  rflativcly 
depth  of  water  tlierc  is  now  a  Uuul-fon 
nearly  three  hundred  feet  in  heijxht. 

Lieut.  Stoney  reports  that  the  new  v 
was  first  seen  by  Capt.  Hague  in  ik 
18M3,  and  suggests  for  it,  in  lieu  of  the 
'  Grewingk*  proposed  by  Dall,  that  of  i 
coverer. 

There  is  no  lack  of  dcfiniteness  as  to  th 
of  this  new  formation,  all  a<reount3  ag 
that  the  violent  eruptions  beii;an  early  ii» 
and  culminated  about  the  KHli  of  October 
'*  a  dark  cloud  of  indescribable  a|)pearan( 
ered  the  sky  northward  from  Uiinlashk 
hung  very  near  the  earth  for  some  tia 
eluding  the  light  of  the  sun.  and  aeooni 
by  a  rise  of  temperature.  In  al)out  li 
hour  this  cloud  collapsed,  and  covered  tin 
with  dull,  gray,  cottony  ashes  of  v: 
lightness.*'  During  this  i)eriod  the  voU 
Makushin,  on  Ihialashka,  was  quiet,  l 
shocks  were  felt  there  ;  and  in  the  sul's 
survey.  Stoney  found  that  **  the  dust  am: 
which  fell  in  Unalashka  were  the  sauie  a 
seen  on  the  sides  of  the  new  volcano." 

On  the  27th  of  May  of  this  year.  Stone 
after  leaving  this  last  island,  the  smoke 
new  volcano,  then  distant  forty-five  niili 
bearing  south-west;  and  by  three  a.m. 
2Kth  it  was  in  plain  view,  the  base  d 

'  ('omniunicnlod  l)y  thtr  V.  S.  hyOrogmpbic  ofli 
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B  crater,  save  at  rare  intervals,  hidden  gravel  bottom.    This  anchorage  lay  to  the 

1868  of  black  and  whitish  smoke.    What  noithward  and  eastward,  and  was  supposed  to 

and  Dall  supposed  to  be  a  new  island  be  the  best  available ;  but  subsequent  surveys 

en  seen  to  be  a  new  formation,  connected  proved  that  another  roadstead  to  the  southward 
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e  old  island  by  a  low  sand-spit.  Within 
re  a  narrow  ba3',  well  protected  from 
iy  winds,  was  sighted  ;  and,  running  in 
)  thick  volumes  of  sulphurous  smoke, 
booner  was  anchored,  amid  bubbling 
in  thirteen  fathoms,  with  a  sand   and 


and  westward  was  better,  both  in  shelter  and 
holding  ground. 

Three  days  were  occupied  in  surveying  the 
volcano ;  a'  hasty  reconnoissance,  made  im- 
mediately after  arrival,  having  satisfied  Stoncy 
that  with   the   exception  "■  of  the  occasional 
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shaking-up  b}'  shocks,  and  of  the  persistent 
odor  of  the  sulphur,"  the  anchorage  was  a  safe 
one.  The  first  impression  of  the  volcano  was 
its  likeness  to  an  immense  lime-kiln ;  tliough 
when  the  intermittent  masses  of  smoke  from 
the  crater  and  from  the  fissures,  which  in  some 
cases  extended  to  the  water's  edge,  gave  a  clear- 
er view^  its  jagged  mouth  and  sides  dispelled 
the  illusion.  At  intervals  the  side  crevices 
gave  out  onl)'  faint,  pale  ribbons  of  smoke,  and 
then  it  was  found  that  their  edges  were  covered 
with  incrustations  of  sulphur  and  of  a  white 
crystalline  formation.  A  thermometer  inserted 
an  inch  and  a  half  below  the  crust  reached  its 
limit  (250**  F.)  in  a  few  seconds,  the  air  tem- 
perature being  at  the  same  time  40"  F.  The 
crust  was  warm,  though  not  unbearably  so ; 
but  a  stick  placed  against  the  heated  rock 
blazed  instantly. 

As  a  rule,  vibratory  motion  of  the  whole  mass 
could  not  be  discovered  ;  though,  with  instru- 
ments, the  explorer  believed  vibrations  eould  be 
continuously  detected.  This  statement  rests 
upon  the  fact,  that,  when  taking  observations 
with  the  artificial  horizon,  the  mercury  was 
agitated  so  constantly  as  to  permit  accurate 
sights  onl^'  at  long  intervals.  Upon  one  oc- 
casion, while  climbing  the  sides  of  the  volcano, 
there  was  a  most  sensible  vibration  of  the 
whole  mass  ;  and  at  the  anchorage  many  shocks, 
both  single  and  successive,  were  felt. 

Humbling  sounds,  and  a  dull  roar  similar 
to  the  discharge  of  distant  caimon,  were  heard 
at  intervals  ;  and,  though  flames  were  seen  only 
upon  two  occasions,  yet  this  is  believed  to  have 
been  due  to  the  little  darkness  of  the  season 
at  that  latitude. 

The  mass  of  the  volcano  was  found  ''  to  be 
of  a  species  of  sand  rock,  with  large  black 
rocks  scattered  about  the  crust. '  *  No  traces  of 
lava,  and  but  small  quantities  of  pumice,  were 
found.  In  some  places  the  sand  and  cinders 
were  ground  to  a  fine  powder,  ankle-deep  as  a 
rule,  but  so  yielding  in  places  as  to  prevent  an 
extended  sur\'ey.  The  most  careful  examina- 
tion revealed  no  trace  of  shells,  though  many  of 
the  rocks  at  the  base  **  looked  as  if  they  had 
been  exposed  for  a  long  period  to  the  action  of 
the  water  .  .  .  and  some  of  the  rocks  imder 
water  were  still  smoking."  When  the  compass 
was  taken  ashore,  marked  local  action  was  so 
noticeable  as  to  prove  the  presence  of  iron. 

Near  the  base  of  the  volcano  the  water  bub- 
bled and  broke,  as  if  boiling,  but  no  dift'erence 
was  found  in  the  surface  and  bottom  tempera- 
tures ;  and  at  the  anchorage,  where  the  same 
ebullition  was  apparent,  there  was  a  ditference 
of  one  degree  only  between  the  same  points. 


Though  one  of  the  party  reai 
of  the  crater,  no  estimate  of 
depth,  and  apparent  area,  coul< 
repeated  measurements  the  alti 
mit  was  found  to  be  three  hui 
seven  feet.  Some  discrepant 
on  the  printed  hydrography  o 
example,  the  reef  charted  as 
Bogosloff  to  Umnak  does  not  < 

Birds  were  found  upon  the 
enormous  numbers ;  gulls,  shag 
being  so  numerous,  that,  **  whei 
the  Leavens  would  become  bh 
and  such  as  fiew  into  the  smo! 
ing  hill,  as  many  did,  immec 
The  sand-spit  on  the  eastern 
base  rocks,  were  the  resting-pla 
of  sea-lions.  No  fish  could  I 
lines  were  frequently  put  over 
enough,  it  is  recorded,  that,  tl 
the  eruption  on  Augustin  Islan 
said  to  have  disappeared  from 


CANAL  ROUTES  BETWEEi 
TIC  AND  THE  PA 

lyTKUNAL  canals,  or  canals 
fercnt  parts  of  the  same  count 
ly  constructed  ;  and  many  forn 
been  dried  up,  and  supcrsed 
while  sliip-canals  are  biH-oinin 
and  of  greater  importance  Ilia 
have  ever  l>cen.  The  openi 
canal  has  broujjht  back  to  th 
the  cominerce  of  the  east.  * 
have  a  canal  througli  the  Isth 
with  its  outlet  at  the  l*iraous 
the  Dutch  are  constructing  a  s 
nect  Amsterdam  directly  wi 
Kngland  a  canal  is  to  be  buil 
to  Mauchest<rr.  which  will  r 
seaport  town,  and  traut^fer  t< 
tion  of  hivcrpoors  conimerc 
canal  is  proposed  between  tl^ 
and  the  Bay  of  Biscay  :  and  i 
a  canal  is  cutting  across  Cape 

Besides  the  Tanania  canal.  \ 
jects  for  connecting  the  Ath 
Oceans,  —  the  Tchuante()e(^ 
by  Capt.  Kads,  the  engineer  < 
way  bridge  at  St.  Louis  and 
at  the  mouth  of  the  jNIissis^ 
the  Nicaragua  route,  by  C'a 
of  the  British  navy,  for  a  Ion 
known  to  the  scioutific  worli 
first  man  who  marched  fron: 


I 


I 


)     OANAL     KOUTE. 


Ping.™' 


/ 


434 


AND     PROFILE     OF     THE     NICARAGUA     INTER-OCEi^ 

Compiled  from  rariou*  turveyt,  by  A.  O.  Uknocal,  cWU  eufftaoer.  C.S.N. 
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iffln's  Bny  to  Ibe  Niivigator, —  a  vos- 
vntcreJ  the  icu  through  Bering 
ivcil  the  crew  of  the  latter  from 
for  the  tiret  time  Botvtiig  the 
!,  ami  prnvinj;  il  imprfictita- 
Lnler,  ho  was  the  first  to 
the  lorornotive  from  Cairo,  anti, 
!ol)ert  Stephenson,  inaile  a  careful 
le  ialhniUB,  nn<l  of  the  h,v(lrographic 
)n8  of  the  harbors  at  Suez  and  Port 
ibaoqncntly  lie  spent  three  seasoua, 
e  stjilfat  srioat  lalwr  and  esi)cnse,  in 
profile  of  the  Nicaragua  route  from 
through  Lake  Nicaragua,  to  the 
pan. 

B  Lesaeps  pro()Oses  to  make  the  I'ana- 
brond  enougli  and  deep  enough  to 
laesage  of  the  largest  ships  from  the 
»e  Pacific.  Mr.  Eads  projxise.s  to 
l1  and  raihva}'  across  the  Tehuan- 
ind»  in  cradles  adjusted  to  large 
llie  vessels  from  ocenn  to  ocean 
iway  ;  while  (npt,  rim's  project 
inal  eight  feet  in  depth,  to  raise 
ly  hydraidic  lifts,  and  float  them 
iow  dock  on  pont(X»ns  drawing  six 

K',  claiming  that  in  this  way  a 
ss  the  isthmus  a?  quickly  as  by 
ler  canal,  and  that,  by  clearing  the 
:om  of  liarnacles  during  the  passage, 
aving  of  lime  ma^"  be  ctTecled. 
itn  objects  to  the  Panama  route  on  the 
lat  the  difference  in  the  height  of  the 
kSpinwall  and  Panama  will  render  it 
n<i  without  locks  imi>osBible,  for  ves- 
er  and  leave  the  canal ;  that  Panama 
the  cipiatorial  calm-belt,  where  the 
calms  continue  ten  or  eleven  months 
u'  (hia  own  vessel,  the  Herald,  was 
miU'h^  from  the  land  before  reach- 
Ji  of  wind) «  and  that  on  this  account 
•  a  longer  time  for  sailing-vessels  to 
Francisco  by  the  Panama  canal  than 
lorn. 

H^nt,  when  the  Panama  railway  was 
^Mxpected  that  large  quantities  of 
IR  shipped  over  it ;  but  no  whaler 
^cheil  Panama.  He  estimates  that 
of  this  route  will  be  not  less  than 
>00,  or  nearly  twice  as  much  as  that 
cjiragua  route,  the  V.  S.  engineer.s 
the  cost  of  llie  latt*>r  at  gS2, 000,000. 
route  through  Nicaragua  (see 
tying  chiirt)  is  by  a  canal  from 
a  darn  to  be  constructed  on  the 
'r,  from  there,  by  the  riv(^r,  to 
ua,  across  the  lake,  and  thence 
111-  pHfifi.'  f)cean,  makintr  a  total 


distance  of  173.57  miles.  The  aurface  of  Lake 
Nicaragua  is  107  feet  above  the  level  of  the 
Atlantic,  and  the  height  of  the  land  between 
the  lake  and  the  Pacilic  is  147.7  feet,  requir- 
ing a  cut  of  40  feet  to  bring  the  canal  to  the 
lake-level.  This  necessitates  a  series  of  five 
locks  between  the  Atlantic  and  Nicaragua,  and 
seven  between  the  lake  and  the  Pacific.  There 
was  formerly  an  excellent  harbor  at  (Ireytown, 
but  it  was  filled  up  by  the  silt  coming  down  the 
river  ;  and  at  present  there  are  no  good  ports  on 
either  side  of  the  route,  though  it  is  believed 
that  they  can  be  constructed  at  a  moderate  ex- 
pense. It  is  pro]K)sed  to  change  the  course 
of  the  river  so  as  to  pivvent  the  silt  from  com- 
ing down,  and  then  to  excavate  the  harbor  at 
Grevtown  ;  while  at  Brito,  on  the  Pacific  coast, 
a  harbor  can  be  made  by  the  construction  of 
two  breakwaters. 

Nicaragua  is  COO  miles  nearer  San  Francisco 
than  Panama  ;  and,  as  stated,  sailing-vcaaela 
from  the  latter  must  make  a  long  detour  in 
order  to  obtain  the  advantage  of  the  monsoous  ; 
making  a  diflference  of  2,100  miles,  or  fonrleen 
days,  in  favor  of  Nicaragua,  though  on  the  re- 
turn trip  the  ditference  is  only  about  000  miles, 
or  four  days.  Although  tonnage  by  9tearaei*8  in 
increasing,  yet  at  the  present  time  the  tonnage 
of  sailing-vessels  largely  exceeds  that  of  steam- 
ers. The  tonnage  of  sailing-vessels  in  1877,  in 
the  United  States,  was  twice  as  great  as  thut 
of  steam-vessels,  though  at  the  present  time  it 
is  only  one-third  more- 

The  diiference  in  favor  of  the  route  from 
Nicaragua  to  Japan,  China,  and  the  Sandwich 
Islands,  is  over  800  miles,  while  on  the  return 
it  is  only  GOO  miles,  and  to  India  and  Aus- 
tralia, 400  miles.  It  is  also  stale<l  that  vessels 
can  sail  in  a  shorter  time  from  Nicaragua  to 
Valparaiso  and  C'allao,  than  from  Panama,  al- 
though the  distai»ce  is  considerably  greater. 
The  saving  for  eteamers,  however,  will  not  be 
nearly  so  great,  amounting  only  to  the  direct 
distance  between  the  two  Pacific  termini ;  that 
is,  about  1,300  miles  for  the  round  trip  between 
Panama  and  .San  F'rancisco,  or  five  days  in  ft 
ten-knot  steamer. 

The  committee  appointed  by  our  government 
in  1X77,  consisting  of  Gen.  A.  A.  Humphreys 
(chief  of  engineers),  Capt.  C.  P.  Patt<»rson 
(superintendent  of  the  U.S.  coast-survey) ,  and 
tommodori!  Daniel  Ammen,  "  after  a  long, 
careful,  and  minute  study'  of  the  several  sur- 
veys of  the  various  routes  across  the  continent, 
reported  unanitnoiisly  in  favor  of  the  Nicaragua 
route  as  possessing  "greater  ailvanlages,  and 
olfering  fewer  diilleulties  from  engineering,  com- 
mercial and  economic  [joiuta  of  view,  than  an}' 
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one  of  the  other  roules  shown  to  ))c  practica- 
ble." 

AOrniral  Ainmen  of  the  U.S.  iiavv,  in  hia 
speech  on  the  Nicaragua  route  before  tlie 
American  association  for  tlie  advancement  of 
science  at  Philadelphia,  said  that  there  were 
2,000,000  tons  of  grain  proihiced  on  the  Pacific 
coast  by  English-speaking  people,  whicli  find  a 
market  around  Cape  Horn,  mostly  in  Knglish 
ports ;  and  that  tiiere  were  vast  quantities  of 
timber-lands,  extending  from  Puget  Sound  to 
Bering  Strait,  with  the  best  quality  of  lumber, 
which  can  be  shipped  through  this  canal  most 
advanUigeously.  From  time  to  lime,  a  good 
man}'  estimates  of  the  tonnage  that  would  use 
the  canal  have  been  made,  nine  of  which, 
obtained  by  the  I'.S.  commission,  range  from 
;i,000,000  to  6,000.000  tons  of  freight,  and 
give  an  average  of  :5,hO|,000  tons  p(»r  year. 
The  estimated  toll  is  three  dollars  per  ton,  in 
addition  to  the  port  charges  and  other  dues ; 
but  the  actual  expense  to  the  vessel  will  de- 
pend upon  the  ride  adopted  for  ascertaining 
the  charge,  and  whether  the  tonnage  is 
charge<l  upon  the  iictual  amotnit  of  cargo 
carried,  or  on  the  gross  tonnage  of  the  vessel. 
The  latter,  which  is  the  metliod  proposed  by 
Mr.  de  i-ressei)s,  would  make  the  actual  cost 
alxjut  six  dollars  for  each  ton  of  merchandise 
carried. 

*'The  tonnage  of  the  world  in  1870  amount- 
ed to  17,9(;3.2!);"»  tons,  and,  in  187iK  to  20,- 
iJ95,Hl/)  tons.  These  amounts  were  made  up 
of  steam  and  sail  tonnage,  as  follows :  — 


YoaM. 


1870 
1870 


Onln  In  I*  yciirit , 


2,4i;6,40fi 
4,.'VW.-2-21 


l,891>.7.!a 


Hntt. 


15,4%.7U5ton». 
iii.it-*n,ri94    " 


W2,79y  tons. 


"^From  this  it  will  be  seen,  that,  while  the 
sailing-tonnage  has  actualh'  increased,  it  has  not 
done  so  at  a  rate  to  compare  with  the  increase 
of  the  steam-tonnage,  whicii  has  been  facili- 
tated by  many  causes,  prominent  among  which 
was  the  opening  of  the  Suez  Canal.     Sailing- 
vessels  cannot  use  this  canal   to   advantage : 
hence  the  increased  commerce  resulting  from 
Its  construction  has  called  into  existence  much 
of  the  increased  steam-tonnage.      It  is  very 
probable,  that,  in  the  event  of  the  opening  of  a 
canal  by  way  of  Nicaragua,  the  sailing-tonnage 
*ild  increase  at  a  remarkably  rapid  rate,  as 
x>ute  lies  in  a  region  which  is  highly  favor- 
-)  sailing-vessels.  V 

GaUDINER   G.  HuitUARI). 


CERTAIN  PRINCIPLES  OF  PRIMITIVE 
LAW, 

A  iiKKiMTKix  of  the  term  *  law,'  that  will 
hold  good  under  all  circumstances,  must  Ije 
divested  of  the  many  theories  of  its  origin,  the 
source  of  its  authority,  and  its  ethical  charac- 
teristics, which  are  expressed  or  implied  in 
customary  definitions,  and  laws  must  be  con* 
sidered  as  objective  facts.  The  following 
definition  will  perhaps  do  under  all  circum- 
stances :  A  law  18  a  rule  of  conduct  which  or-  - 
gnuized  society  endeavors  to  enforce. 

In  civilization,  law  is  theoretically  founded  M 
on  justice:  but  in  savagery,  principles  orijt 
justice  have  little  consideration.  There  are^^ 
two  fundamental  principles  at  the  basis  o^ 
]>rimitive  law:  viz.,  first,  controversy  sfaouIcB^^^t 
l»e  prevented;  second,  controversy  should  b^«:j), 
terminated.  A  thin!  is  derivative  from  them-  ^-ji 
namely,  infraction  of  law  should  be  punished  M^:Mil 
These  principles  enter  into  primitive  law  [im  ^  u 
many  curious  ways. 

It  was  customary  among  the  tribes  of  NortB'  .jr  -t|] 
America  for  individuals  to  mark  their  arrow  ^-^"^misi 
in  order  that  the  stricken  game  might  fa",«-:sall 
to  the  man  by  whose  ari-ow  it  had  been  dt..»  Mc- 
spatehcd. 

A  war-party  of  Sioux  surprised  a  squad  c^      of 
sleeping  soldiers,  who   were  all  killed  at  tlrr-it  lie 
first   volley  from   the   Indians.     Their  arinc  ^ns, 
blankets,  and  other  i)i"Operty  were  untouchcc:]*'  -rd, 
because,  the   attacking   party  being   large,  it 

could  not   be  decided   by    whose   bullets  tl-*"  he 
soldiers  were  killed. 

It  has  been  widely  believed  that  the  practi^  ce 
of  placing  the  property  of  deceased  {)er3o^r"  ns 
in  their  graves  when  they  are  buried  has  i.^»3ls 
origin  in  religion,  and  testities  to  the  univer.>---^al 
belief  that  the  dead  live  again,  and  will  nc^  ed 
such   articles   in   their   new   life.     But  ma^^niy 

tribes  of  North   America  who   have   not  \ *'t 

been  long  in  contact  with  white  men  avow,  thrr  -it, 
there  being  no  owner  for  the  property,  its  dr'  is- 
position  might  lead  to  controversy,  and  hen^^floce 
it  is  destroyed.  Many  examples  of  this  fp«-  ^^^ 
have  been  collected.  Ownership  to  the  grea 
part  of  property  in  savagery*  is  commun 
some  classes  of  property  being  owned  by 
clan,  others  by  the  tribe  :  and  for  such  th 
is  no  proper  inheritance,  as  the  clan  and  tr 
do  not  die ;  but  purely  personal  proi>erty 
inherited  by  the  grave.  It  seems  proba* 
that  such  is  the  origin  of  the  custom  of  hu 
ing  various  articles  with  the  dead.  Suli 
quently  it  has  religious  sancrtions  thrown  alt- 
it,  as  have  many  social  customs. 

There  is  a  law,  among  the  tribes  of  NctJ^A 


thai  8tip«rior  a^a  givos   nnthoril}^ 

18  Tvi<lcly  sprend,  and   porhaps   uni- 

1   exercises  .1  profoimd  influence  in 

icty.  as  tliw  occasions  for  its  applica- 

"■'irions.      I,ike  many  other  of 

-  of  tribal  society,  it  is  woven 

iiro  of  tribal    langu.ij;p.      Lin- 

■iiled  M  a  curious  fact,  that  in 

^  lh«rc   13  no  single   term   for 

two   t«>nns.  —  one    signilying 

brother :'  nud    the    other,     •younger 

*     Thfv  have  also  found  similar  facts 

to  the  ierm  '  eister,*  and  to  some  other 

words;  but,  so  far  as   I  know,  they 

led  to  observe  that  the  law  applies  to 

.--:■'-    rd  kinship  names.     All  of  these 

lativc  age  ))clween  the  person 

and  the  perflon  addressed.     Among 

Irllw.s  the  age  of  an  individual  is  not 

No  man  knows  his  own  age  ;  but  every 

man.  ami  child  in  the  tribe  knows  his 

age  t"  every  other  person  in  the  tribe. 

r»ldcr  and  wl»o   are  younger  than 

for.  iti  addressing  any  other  jx'rson 

he  must  necessarily  use  a  term 

plies  that  the  i><>r80u  addressed  is  older 

gor.     The  law  that  authority  inheres  in 

)r  ia  A  simple  and  ingenious  method  of 

Jog  controversy. 

attuve    is  the   explanation  of  another 

custom  obsf  rvod  among  savage  tribes  ; 

L  that  it  is  illegal  to  address  a  peiton 

proper  name.     Kinship  terms  are  used 

ptatldress.  proper  nniues  iu  speaking  of 

|>erson.     It  is  hardly  necessary  to  state 

this  device  controversy  is  prevented. 

iteresting  form  of  outlawry  exists  among 

ibes.     When  a  man  has  frecpicntly  in- 

his  clan  in  controversy  with  other  clans 

Du  of  ipiarreU  or  other  outrageous  con- 

s  t»wn  may  deeiile  no  longer  to  defend 

1I  will  formally  announce  in  tribal  council 

rli    person    is   no   longer   under    their 

on.      If  the  |M>rson  thereafter  by   his 

niullr<*ats  any  meiuU'r  of  the  tribe, 

ired  party  niny  do  as   lie  will  with  the 

•.  and  not  bi-  held  accountaldc  by  the 

of  tlic  outlaw. 

bw  illu-ilrulions  here  given  are  sufllcicnt, 
i»  U>  make  clear  what  is  meant  by  the 
int  that  a  large  class  of  savage  laws  are 
d  to  prevent  controversy.  Many  other 
.ioHs  might  be  given,  for  they  arc  found 
y  hand. 

p  csiK-ciul  methods  of  terminating  cod- 
.ire  widely  spread  among  the  tribes  of 
mcrica, 
conlrovcrsv  arises  in  relation  to  owner- 


ship, the  properly  is  usually  destroyed  by  the 
clan  or  tribal  authorities.  Thus,  if  two  men 
dispute  in  bartciing  their  horses,  a  third  steps 
in  and  kills  both  animals.  It  seems  probable 
that  the  destruction  of  jtroperty  the  ownership 
of  which  is  in  dispute  is  common  to  all  Irilies. 

A  second  method  c»f  ending  controversy  is 
bj'  the  arbitrament  of  personal  conflict.  For 
example  :  if  two  persons  disagree  and  come  to 
blows  (unless  conflict  en<l  in  the  maiming  or 
killing  of  one  of  the  parties),  it  is  considered  a 
tjnal  settlement,  and  they  cannot  thereafter  a|>- 
peal  to  their  clans  for  justice.  By  conHicl  a 
ronlroversy  is  outlawed.  This  law  scenis  to 
be  universal. 

The  third  method  of  terminating  controversy 
is  by  the  establishment  of  some  day  of  festival 
—  sometimes  once  a  month,  but  usually  once 
a  year — bryond  which  crimes  do  not  pass. 
The  day  of  jubilee  is  a  day  of  forgiveness. 
The  working  of  this  principle  might  Ik?  illns- 
tratcfi  in  many  ways. 

We  have  thus  briefly  set  forth  certain  prin- 
ciples of  primitive  law,  in  order  that  the  sub- 
ject of  marriage  law  in  savage  society,  which 
will  form  the  subject  of  a  future  paper,  may  be 
clearly  underetofid.  Law  begins  in  savagery 
through  the  endeavor  to  secure  pence,  and 
develops  in  the  highest  civilization  into  the 
endeavor  to  cstaltlish  justice. 

.1.    W.     POWELI-. 
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WILLIAM    THOMSON'S  HAITI MOHE 
LECTURES. 


I 


The  title  •  Molecular  dynamics*  does  not  give  an 
accurate  Idea  of  ibc  nature  of  Sir  William  Thom»on'» 
recent  course  nf  lectures  iit  the  Johns  Oopklns  luii- 
versity.  The  object  of  the  Iceturea  waa  to  consider 
the  possibility  of  pliioing  the  wave-theory  of  light 
upon  a  perfectly  tajiglble  physical  baMs  which  i«hould 
lie  suflicient  m  account  fur  all  the  phenomena.  The 
lecturer  staled  at  the  oiitael  that  he  would  he  ocew- 
pied  more  with  pointing  out  difficulties  than  with 
removing  them.  He  expressed  the  conviction  tiiat 
what  takes  place  in  the  projiagation  of  light  —  &t 
least  through  giues,  if  not  through  solids  and  liquids 
—  can  be  represented  in  it»  essential  featurea  by  8U|>- 
posing  a  iniiss  of  vastly  denser  matter  in  the  ether, 
bounded  by  a  perfectly  rigid  nhell;  this  slu-ll  sur- 
rounded at  a  8m.ill  interval  by  another  perfectly  rigid 
spherical  shell;  »i)d  so  on.  £uch  shell  Is  connected 
with  the  one  oiiLbidt?  It  by  a  number  of  spiral  fiprlnj:»: 
the  precise  number  of  ihr  "hells  h  not  a  \itHl  uialter 
In  the  theory,  and  the  actual  nunibermay  be  infinite, 
I.e.,  the  system  of  shells  may  consiltile  a  continuous 
atmosphere  to  llic  molecule.  The  problem  of  the 
modes  of  vibration  of  Lhi*  sysleni  is  es^enlially  the 
•(ftuie  as  Miat  of  a  system  of  particles  raiinecled  by 
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springs  in  a  straight  line.  As  for  the  ether  itself,  it 
is  to  be  considered  as  a  substance  which  may  not  be 
an  elastic  solid,  but  which,  so  far  as  the  luminiferoUs 
vibrations  are  concerned,  moves  as  if  it  were  an  elas- 
tic solid.  The  lecturer  carried  on  the  mathematical 
discussion  of  these  two  dynamical  problems  —  the 
propagation  of  waves  in  an  elastic  solid,  and  the  mo- 
tion of  a  system  jof  spring-connected  particles  in  a 
siraiglit  line  — side  by  side,  usually  devoting  the  first 
half  of  a  lecture  to  one  problem,  and  the  remainder 
to  the  other. 

It  is  impossible  here  to  give  any  specific  account  of 
the  content:!  of  the  lectures;  it  may  be  stated,  how- 
ever, that  many  of  the  cardinal  phenomena  of  light 
were  shown  to  be  explicable  by  the  hypothesis 
sketched  above,  but  that  the  phenomenon  of  double 
refmction  presented  apparently  insup<>rablc  difficul- 
ties, as  it  has  done  in  ail  previous  attempts  to  explain 
it.  By  pro|>cr  suppositions  regarding  the  elasticity 
of  the  springs  (in  the  mechanical  'model '  of  the  phe- 
nomenon given  above)  double  refraction  would  indeed 
be  produced;  but  its  law  would  be  widely  different 
from  that  actuaiiy  observed. 

The  lecturer  was  conversational  in  his  manner, 
made  almost  no  use  of  notes,  and  was  full  of  enthu- 
siasm for  his  subject.  The  audience  was  comiMJsed 
of  professors  of  physics  from  eastern  and  western 
colleges,  scientific  men  from  Washington,  and  stu- 
dents and  instructors  of  the  Johns  Hopkins  univer- 
sity. The  lectures,  while  not  condensed  in  form, 
presupposed  thorough  familiarity  with  the  physical 
and  mathematical  theories  involved.  A  verbatim 
report  of  them,  from  stenographic  notes,  wilt  be  issued 
in  a  limited  eilition.  by  the  use  of  the  papyrograph 
process.  At  the  cIusr  of  the  course,  Sir  William 
Thomson  was  presented  by  the  class  with  one  of  Row- 
land's concave  gratings,  as  a  memento  of  their  con- 
nection with  him. 


\_ 'Tot  IV.,  Ka  9t 
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tool  to  the  primitive  man  Is  evident  froiQ  their  wide 
distribution.  They  have  been  found  in  2!iS9re,in 
the  Crimea,  in  India,  in  America  {both  North  snd 
South),  and  now  we  have  them  from  Africa.  The 
strata  in  which  they  have  been  found  are  of  gnat 
antiquity. 

The  archeology  of  the  Korth-African  coast  has 
especial  claims  to  attention,  as  from  there,  appsicntif, 
a  very  ancient  migration  advanced  northward,  fsu- 
ing  in  one  direction  through  Spain,  and  in  another 
by  way  of  Malta,  Sicily,  and  Italy.  This  migratioT) 
was  apparently  contemporary  with  the  sppMnnee  of 
the  Klephas  africanus  In  Europe.  Another  point  of 
interest,  connected  with  North-African  irdieoloff.ii 
found  in  the  fact  that  the  only  locality  in  the  oU 
world  where  animal  or  effigy  mounds  hare  been  r- 
ported  is  in  Algiers,  near  the  forest  of  Tenrlt-41^ 
south  of  Mlliana.  As  these  peculiar  stmetnni  an 
so  frequent  in  the  Mississippi  valley,  the  eofatddeace 
is  worth  noting. 

Frof.  A.  lleilprin  contended,  that  while  on  tiK 
hypothesis  of  evolution,  no  objection  could  be  raited 
to  an  assumption  which  made  an  animal  intermediate 
between  man  and  the  anthropoid  apes  sufficiently 
intelligent  to  understand  the  full  value  and  manu- 
facture of  stone  implements,  such  as  were  exhibited, 
yet,  as  a  matter  of  fact,  paleontological  evidence  bail 
thus  far  failed  to  prove  that  any  such  use  or  manu- 
facture had  been  made  of  them,  as  was  elalmed. 
Indeed,  no  evidence  was  forthcoming  to  show  that 
the  implements  were  not  the  work  of  man  himMlf. 
despite  the  fact  that  no  traces  of  human  remaiaa 
have  been  found  associated  with  the  fragments.  The 
assumption  that  the  advent  of  man  dates  odI;  to  a 
given  period  of  tlie  so-called  *  stone  age'  wm  wb- 
sldercd  to  be  purely  gratuitous,  and  to  rest  solely  <>» 
negative  evidence.  Many  archeologists  concur  in 
the  belief  that  man*s  remains  may  yet  be  found  in 
deposits  of  a  strictly  tertiar>'  age. 


NORTH-AFRICAN  ARCHEOLOOy. 

At  a  mfietiug  of  the  Academy  of  natural  sciences  of 
Philadelphia,  Sept.  25,  Dr.  Daniel  G.  Brinton  called 
attention  to  a  collection  of  flint-chips  collected  at  the 
station  of  Ras-et-Oued,  near  Biban,  on  the  south- 
eastern coast  of  Tunis,  and  presented  to  the  academy 
by  the  .Marquis  de  Xadaillac.  The  specimens  con- 
sisted of  flint-chips,  arrow-points,  and  a  semi-lunar 
shaped  implement  of  small  size,  which  resembles  the 
*  stemmed  scrapers  *  found  in  America,  This  form 
was  obtained  from  lower  levels  below  the  surface, 
and  is  characteristic  in  France  of  the  later  produc- 
tions of  the  stone  age,  especially  of  that  epoch  called 
by  the  Kreiich  archeologists  '  the  epoch  of  Roben- 
hausen,'  froMi  the  locality  of  that  name  in  Switzer- 
land. Chronologically  this  is  regarded  as  the  first 
epoch  of  the ,  appearance  of  man  on  the  globe,  the 
previous  impSfcment-using  animals  being  probably 
anthropoids.  These  made  use  of  stone  only,  not 
having  learned  the  dressing  of  bone  or  horn.  This 
view  adds  to  thti  interest  of  the  query  as  to  the  pur- 
pose of  these  sci-apers.    That  they  were  an  important 


THE  LIMITATIONS  OF  SUBAIARISE 
TELEGRAPHY.^ 

The  weight  of  the  conductors,  says  Henry  Vlwrf^ 
in  La  lumierc  clectrique,  plays  an  Important  part  in 
submarine  telegraphy,  not  merely  as  a  heavy  itcnt  in 
the  outlay,  but  as  one  of  the  principal  factors  in  lay- 
ing down  the  lines,  and  in  taking  them  up  in  esse  of 
damage.  A\nien  the  conductor  is  being  raised,  the 
grappling-irons  wliich  lift  it  have  to  resist  not  merely 
the  vertical  component  of  the  weight  of  the  cable, 
but  also  the  considerable  effects  resulting  from  fri^ 
tion  against  the  water.  It  thus  frequently  happens 
when  working  at  great  depths,  that  the  conductorniay 
be  exposed  to  a  strain  greater  tlian  it  is  able  to  bear, 
and  we  are  forced  to  have  recourse  to  stratagems  to 
bring  it  to  the  surface.  These  artifices  consist  in  the 
use  of  two  or  more  ships  In  raising,  which  is  done  as 
shown  In  figs.  2  and  3,  or,  in  the  most  simple  ua.«es. 

»  Ktfprodticcd  In  abrtd^d  form  from  the  EU*'tri'ol  rrritf- 
and  tbe  cutu  from  La  iitmitrf  rtn-irit/w:. 


mid  oS  an  Auxiliary  bnoy,  as  Iti  fig.  4.     In 

■  ilijit  iltc  ilifficultiee,  and  of  coune 

_'.  nm^l  W  '."oiis'idorabk'. 

k-v  tlie  neiglit  of  the  cable?  would 

^[v\t  111  advuiieo.     If  the  weight  U 

jii'ttt,  It  is  lict',»u5H  the  copper  cot^ 

Iturl  in  ilif  siniin  which  tlie  entlrr 

•  n'-isi.     Wt«  kmtw,  indeed,  tliat  roppcr 

•ar  a  breakliifl-ftrHin  ^icuter,  aL  must,  thiin 

per  square  millimetre.     Itcsiiles.  it  would  be 


Ki...  1. 

J  by  such  a  sttuin  by  a  very  oonsidernble 
of  Us  inttial  length;  nnd,  if  the  coi-r  were 
take  part  in  nny  nmnntr  whatever  iu  the 
hich  the  entire  L*ahk>  has  to  support,  it 
le  drawn  out  beyond  \U  litnil  of  elaslIcUy. 
lid  remain  j»ermanenlly  olongnted,  whilst  th« 
Ses  In  which  it  Is  enclosed  wotild  return  ti» 
tiira)  length.  It  would  result,  that,  being  no 
ibl»;  to  find  room  in  a  fihoath  which  had  he- 
D  sJiort,  the  copper  wire  would  tahr?  a  sinuous 
it»  gutta-percha  envelope,  and  would  occasion 
n  points  ruptures,  the  effect  of  whiih  would 
centralize  the  wire,  to  perforate  the  layer  of 
ag  matter,  and  finally  to  open  out  a  fault  in 
p. 

tiere  exlAtu  an  alloy  (jtilicium  bronxe)  which 
pawn  out  into  wires  having  a  conductivity 
that  of  copper,  and  a  mechanical  resistance 
tliat  of  the  best  iron.  The  use  of  this  alloy 
nrier  It  possible  to  set  free  the  coating  of  the 


otn  A  part  of  the  strain  which  it  now  has  to 
nd  to  diminish,  consequently,  their  dimen- 
d  weiglit.    Wire*  are  now  made  of  this  alloy, 
rondnciivity  of  from  ninety-seven  to  ninety- 
cent  of  the  standard,  which  at  O*'  C,  and 
diameter  of  a  millimetre,  have  a  resistance 
ohms  per  kilometre.    These  wires  do  not 
th  a  Jess  strain  Uian  from  45  to  43  kilos,  per 


square  milliraetre,  and,  which  is  a  very  precious 
properly,  their  increase  in  length  at  the  moment 
of  rupture  does  not  exceed  one  or  one  and  a  Italf 
per  cent. 

Let  us  consider  the  deep-sea  section  of  cable  of 
the  French  company  from  Paris  to  New  York,  —  the 
so-called  'Pouyer-Quertier'  cable,  conslruce^d  and 
laid  in  1S71*  by  Siemens  Krothers  of  London. 

The  respertive  weight  of  each  of  its  component 
elementa  is,  per  nautical  mile,  copper  core,  221)  kilos, ; 
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gntta-[»ercha,  184)  kilos. ;  hemp,  or  ati  equivalent,  80 
kilos. :  IH  wires  of  galvnnized  Iron  nf  ii  millimetre?  in 
diameter,  S^XI  kilos. ;  external  hemp  and  composition, 
400  kilos.:  total,  1,740  kilos.  Total  diameter.  30  mll- 
Ihnein'8.  Total  mechanical  strength,  3,000  kilos,,  the 
wires  of  the  covering  being  supposed  to  be  of  iron. 
Weight  iiniler  water,  4.'iO  kilos.  It  can  support  its 
own  weight  without  breaking  for  a  length  of  from  six 
to  seven  miles. 

The  Atlantic  presents  from  nortli  to  south,  and  at 
about  an  equal  distanee  from  each  continent,  a  sort 
of  longitudinal  ridge,  in  which  the  depths  vary  from 
300  to  41)0  metres.  This  ridL,'e  spreads  out,  in  oO° 
north  latitude,  into  the  region  which  has  received 
the  principal  wires  connecting  England  and  tYance 
with  the  United  States.  On  botli  coasts  there  are 
depreaaioDs  in  which  the  bottom  is  at  the  depth  of 
from  4,000  to  «,00O  meti-es.  The  nne  un  the  ea*-t 
extends  from  the  south  point  of  Ireland  to  the  lati- 
tude of  the  Cape  of  Good  Hope,  and  it8   left-hand 


4. 


boundary  follows  the  general  outlines  of  the  west 
coasts  of  Kurope  and  Africa.  The  two  others,  the 
north-western  and  the  south-western,  form  two 
basins,  bordering  refpectively  on  the  United  States 
and  the  Antilles  and  South  America. 

In  these  depressions  soMndings  have  shown  certaiu 
sones  in  which  the  depths  exceed  0,000  metres,  the 
principal  of  whicli  are  found  to  the  west  of  ihe  Cana- 
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ries,  to  the  south  -of  Xevfoundland,  between  Porto 
Bico  and  the  Bermudas,  and  to  the  right  of  the  Isle 
of  Marten-Yaz. 

The  great  depths  of  the  Pacific  arc  differently  dis- 
tributed. Between  Japan  and  California,  between 
40^  and  50*  uorlh  latitude,  there  Is  the  Tuscarora 
depression,  which  has  depths  of  from  6,(XX}  to  8,000 
metres.  Parallel  to  Japan  and  the  Kuriles  there  is 
a  depression  in  whicti  has  been  found  the  greatest 
known  depth,  —  8,5i:i  metres. 

We  see,  therofore,  that  any  new  great  submarine 
line,  hiiving  to  extend  into  another  zone  than  that 
which  hus  received  the  present  Atlantic  cables,  must 
traverse  deprehsions  in  which  the  Inittom  reaches  a 
maximum  depth  of  4,000  metres.  The  possibility  of 
raising  a  dam.iged  cable  would  be  very  problematical 
under  such  conditions,  and  it  would  become  certainly 
impossible  in  case  of  a  cahlo  from  San  Francisco  to 
Japan. 

Under  tlie:)e  conditions,  we  are  forced  to  conclude 
that  the  use  of  the  present  cables  limits  strikingly 
the  progress  of  submarine  telegraphy,  which  must 
remain  confined  to  certain  zones  of  tlie  Atlantic,  to 
inland  seas,  and  to  lines  along  the  coasts.  But  if  we 
consider  the  daily  progress  of  applied  science,  and 
tlie  constantly  increasing  demand  for  rapid  com- 
munication between  nations,  it  is  certain  tliat  we 
must  shortly  undertake  the  study  of  new  cables  in- 
tended to  traverse  the  greatest  depths  of  the  ocean 
for  long  distances.  Necessity,  therefore,  compels  us 
to  investigate  the  new  solutions  of  the  problem, 
which  may  furnish  us  with  light  cables,  easy  to  lay, 
and  possible  to  repair. 

A  cable  made  by  Mr.  J.  RichanU  is  composed  as 
follows:  core  of  silicium  bronze  equal  in  weight  to 
tliatof  tlie  '  Pouyer-Qucrtier '  cable,  or,  per  nautical 
mile,  2*20  kilos.;  gutta-percha,  380  kilos.;  layer  of 
hemp,  SO  kilos.  The  sheathing  Is  formed  of  28  wires 
of  galvanized  iron  of  1.25  millimetres  in  diameter, 
each  covered  with  hemp,  and  all  twisted  into  a  rope 
around  the  dielectric;  the  wires, ')00  kilos.;  the  hemp 
coverintf  Iheiii,  2.'»()  kilos.  The  weight  of  the  cable 
is,  therefore,  1,230  kilos,  in  the  air,  and  320  kilos,  in 
the  water.  Its  diameter  is  25  centimetres,  and  its 
resistance  to  fracture,  2,rtOO  kilos.,  of  wliich  the  core 
supports  ono-lialf.  Under  these  conditions,  the  cable 
can  support  fiom  eight  to  nine  nautical  miles  of  its 
lengtii,  and  can  be  raised  from  the  greatest  depths. 
The  results  of  this  coni|)ar;Uive  e.xamination  are  self- 
evident. 

For  an  equal  couduc'.ivity  and  an  approximately 
I'tjual  mechanical  strenj;;th,  the  new  cable  is  in  weight 
and  bulk  equal  to  aboiit  two-thirds  (if  tlie  Pouyer- 
QuertiiT  cable.  It  would  cost  about  $105  less  per 
mile,  and  would  require,  for  laying,  a  ship  and  engines 
of  less  power,  and  thensfore  cheaper.  The  rc<Iuced 
armature  will  suflice  to  resist  friction  and  tlie  attacks 
of  animal  life  in  the  deep  sea;  but  for  the  shore  ends 
we  nmst  keep  to  the  type»generallyempluyed,  Such 
as  it  is,  and  although  it  tnay  undei^o  modifications 
in  detail  from  a  more  con^plete  study  and  from  ex- 
perience, it  merits  the  attf*!ition  of  competent  engi- 
neers. \ 
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THE  AMERICAN  PUBLIC  HEALTH 
ASSOCIATION, 

Tub  twelfth  annual  meeting  of  this  assod&tion, 
held  at  St.  Louis  from  Oct.  14  to  Oct.  17,  wu  one 
of  the  most  successful  in  the  series.  The  nomber 
of  members  present  was  large;  and  it  is  a  nutter o( 
great  promise  for  the  association,  that  slate  and  mu- 
nicipal boards  of  health  were  more  fully  represented 
than  at  any  previous  meeting. 

These  occasions  have  a  value  far  beyond  the  intrin- 
sic merit  of  the  papers  presented.  The  discnaiions 
are  always  instructive,  often  valuable.  Thesiniiary 
questions  of  municipal  life  vary  essentially  in  the 
different  cities  of  the  Union,  and  are  answered  in  u 
many  ways;  and  every  public-health  officer  willfiml 
something  to  learn,  as  well  as  Instruction  to  give. 

Several  threadbare  topics,  which  have  occupied  (lie 
attention  of  this  Ixtdy  for  years,  have  disappeared 
from  the  programme,  such  as  vaccination,  ycUnv- 
fever,  and  malaria. 

The  order  of  exercises,  as  arranged  by  the  eiec- 
utive  committee,  included  the  following  subject*: 
Hygiene  of  occupations.  Hygiene  of  the  habit^ions 
of  the  poor.  School  hygiene.  Adulteration  of  food. 
Water-pollution,  Disposal  of  sewage  by  chemical 
action  or  irrigation,  The  observable  effects  upon  the 
public  health  of  official  sanitary  supenrisioii,  Tbe 
work  of  state  and  mtmicipal  boards  of  health,  Dis- 
ease-germs, Cremation  as  a  sanitary  measure  in  timei 
of  great  epidemics,  Survey  of  present  sanitary  situ- 
ation in  St.  Louis. 

Nearly  forty  papers  upon  these  topics  were  tul»- 
mitted.  By  far  the  larger  number  wert^  of  more  than 
average  merit,  giving  ri*e  to  interesting  and  instruc- 
tive debate.  The  following-named  pai>ers  contained 
more,  perhaps,  than  tlie  others  upon  the  newer  nib- 
jects  in  sanitary  work. 

Dr.  Sternberg's  paper  upon  disease-germs,  re«d 
at  the  evening  meeting  of  the  third  day,  attracteii 
the  largest  audience  of  the  convention.  Tiiis  paper, 
which  was  illustrated  by  a  Ci>llection  of  remarkably 
good  niicrophotographs  projected  upon  a  screen, 
was  substantially  a  re-statement  of  obser^■ation5 
already  made,  and  fortified  by  additional  reseaivb. 
His  statement  that  he  was  still  at  work  upon  lb* 
study  of  yellow-fever,  Ity  means  of  an  abundant  dia- 
tcrial  furnished  him  from  Ilav.ana.  is  a  source  of 
much  satisifaction,  somewhat  diniinislied  by  the  (wt 
that  this  indefatigable  and  competent  InveMigalo'" 
carries  on  his  work  at  his  own  expens*'.  How  loiii 
will  the  people  of  this  countr>'  be  willing  ti>  accepi 
from  the  well-appointed  laboratories  of  the  oM  world 
the  researches  of  Koch,  Tasteur.  and  Klein, —in- 
vestigations into  diseases  of  as  much  imixtrtaiice  i'» 
one  side  of  the  Atlantic  as  to  tbe  other.  — and  still 
hesitate  to  properly  study  the  one  ilisease  iwculiar  t'» 
our  own  continent  —  yellow-fever? 

Dr.  Sternberg's  a-^j-crtion  that  he  has  demonstrated 
the  non-existence  of  a  yellow-fever  germ  in  the  blood 
cannot  be  strictly  accurate.  At  this  day  one  cannot 
exclude  the  possibility  of  making  visible,  by  some  at 
present  unknown  methods,  oi-ganisins  not  yet  rec<^- 
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nizcit.  HU  owit  b«lJef  as  lo  yellow-feTer  appeftrs  U> 
\jm^  Uimt  Uie  ImUlUt  of  the  possible  germ  [s  In  tliv 
Ulgmtlve  iTiWl,  a^  ill  cholem. 

Pruf^R^ur  VaugUaii's  pa[>er  on  poUonuua  clitiese 
treated  a  subject  iliat  bns  for  h  long  time  been  under 
ii  i'ti.  Willi  no  ver>*  suli^fttCto^y  result.     He 

'  II  able  to  Lsolato  tlie  poison,  which  appears 

(o  iH  Hu.tiole  in  alcohol,  but  fouml  U  to  be  coiistanily 
aasociated  with  a  ¥('17  decided  ncid  reacUon  of  Hie 
ohe««e.  In  this  view  of  tlu*  oaMj,  we  have,  iheji,  a  teat 
of  irasy  application  in  any  hand. 

Dr.  H.  F.  Davenport,  inspector  of  dnigs  for  the 
State  b(]«rd  of  bealili,  lunacy,  and  chftriiy,  of  M.'W.<»a- 
'•  ■<^ti».  and  niiIk-ui«.pector  of  Boston,  read  a  paper 
|tt|ve  of  Hie  wori<  done  in  h)8  laboratory,  which, 
«i>iL  the  work  of  the  stiite  inspectors  and  aitalysla, 
h2J  prtidiiced  a  very  marked  improretiientin  the  milk- 
snpply  of  Mn8*achusotl9. 

Surgeon  r.  Smart.  U.S.A.,  in  a  pai>erupon  water- 
anflly«tii,  prewnt  and  future,  catled  allention  to  the 
ni'ce^Siiry  Hinilatiotis  uf  a  nit^reiy  ehemienl  analysis 
of  water.  Tht<  ili^ierniinaUtin  i>f  the  ainomit  of  or- 
ganic matter  is,  after  all,  not  of  definite  value,  unless 
ihe  living  or^anisni»:  thai  may  furnish  tt  can  be 
ahowii  to  he  innocuous. 

Or.  K.  H.  Fry  of  St.  Louis  presented  the  results  of 
*n  cxaminutUiii  into  the  ailificiHl  ntineiul  waters  of 
I^ouls,  notably  sodii-vvatL'r,  which  appears  lo  ho 

►n^rally  mnde  M-llh  water  from  |Kjlluled  wells.     This 

the  iUnger  that  also  attends  the  watering  of  tnilk. 
The  los^  in  nutriment  Is  often  of  far  less  consei|uence 
iban  the  polluteil  water  of  iht;  Imrnyanl  or  other 
»{iun^  used. 

A  t>»p<:r  upon  cremation   as  a   safeini&rd  against 

rptdrmics,  by  Uev.  (i.  A.  IVunless  of  Urooklyn,  and 

jh'':tii'r   by   lion.  Li.    M.    Keating  uf   Memphis,   on 

iiion  by  Ore,  were  the  o*:ca*'iun  for  the  nppolnt- 

of  a  Bpeci;il  eoniniittee  to  con»Ulcr  the  whole 

ibjcct  uf  the  diHposal  of  the  dead. 

Three  conferences  of    n-presenlnlives  of    twenty 

lift  hoards  of  health  were  lield  during  the  same 

•ek.  At  these  meetings  a  leprvsentative  of  the 
Dominion  of  Canada,  and  one  fnmi  the  Province  of 
<>ntir!'».  were  present.  TliUasseinbly  was  one  of  un- 
t.  nance,  sine?.  In  the  absence  of  un  effec- 

:  i\  organization.  Uie  country  roast  look  to 

ti •  •  for  any  concerted  action  In  cose  of  the 

Aj  ; .  'T  -    .  of  cholera  In  thl:^  country. 

It  of  Illinoi-s  brought  before  the  conference 
a  prepareil  statement  of  \i\»  view*  upon  the 

%'&tu4!  t'f  ii  pn>per  quarantine,  and  therlalms  of  the 
«tiil*s  (A  a  protection  at  the  haitilM  nf  the  nutlonal 
c>  '.  and.  failing  this,  the  ubtlgation  to  pro- 

1  vrn  borders  fmui  invasion  by  contnglous 

ilUC>ue.  lit*  own  exprrivncc  bad  tnugjtt  hirn  ihat 
dholcra  In  ibU  eonniry  had  Invariably  ucconipanied 
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•n,  and  the  person  alone,  generally 
>mnded  by  alt  the  depressing  Oiindl- 
iiey.  He  regarded  the  disinftt'lion 
etc..  a«  of  tuinor  Importance.  He 
^s  the  rehabilitation 
or  the  formation  of 
ly  representative  suIk 


•litute,  with  power  and  funds  suflk'i«nt  to  maintAJn 
a  sanitary  qttarautlne  on  the  seaboartl,  and  official 
inspection  of  the  lines  of  travel  by  river  and  rail  In 
the  interior,  ami  to  assist  states  and  muiiicipalitlen 
in  their  efforts  to  prevent  the  introduction  of  diseate, 
or  to  remove  It  when  introduced. 

Dr.  Chancellor  of  Maryland  presented  bis  views, 
differing  apparently  very  widely  from  those  brought 
forward  by  Dr.  Ranch.  He  did  not  accept  the  con- 
tagiousness of  cholera;  did  not  believe  in  the  value 
of  quarantine,  which  was  always  attended  by  thtt 
danger  that  a  false  sense  of  security  Avas  engendered, 
and  other  necessary  sanitary  precanlions  were  neg- 
lected. 

Dr.  Uolt,  chairman  of  the  Hoard  of  health  of  I^oufsU 
ana,  urged  a  quarantine  in  the  newer  and  better  sense 
of  the  word,  —  a  detention  of  passengers  and  ships 
long  enough  to  secure  thorough  inspection  and  dis- 
infection; the  shorter  the  period,  the  belter. 

A  committee  of  five,  consisting  «■/  Drs.  Daker  of 
Michigan,  Waleott  of  Mass.'ichusetts,  Herriok  of  Lou- 
isiana, Itauch  of  Illinois,  and  Bryce  of  Ontario,  to 
whom  were  referred  all  lb''  papers  read,  reported  cer- 
tain recommendations  which  were  adopted  by  tJ»e 
conference,  receiving  the  votes  of  all  the  slates  except 
Minnesota;  she  voting  *  no'  Ity  reason  of  insulflclent 
time  to  consider  so  lm]M>rtant  a  subject. 

The  main  points  of  this  report  are  the  following:  — 

That  the  factors  essential  to  the  dif^ease  are,  — 

1''.  The  importation  of  the 'disease  by  ships  more  or 
less  directly  from  Ita  only  place  of  origin,  In  the  delta 
of  the  Ganges. 

2*^,  Local  unsanitary  conditions  favorable  to  the 
reception  and  development  of  the  disease. 

;i°.  Persons  sick  with  the  disease,  or  things  Infected 
by  such  sick  persons. 

In  view  of  the  possible  ami  probable  IntrtMluction 
of  cliolera  in  the  coming  year,  .ind  the  constant 
danger  from  other  communicable  diseases  at  foreign 
ports,  it  was  the  sense  of  the  committee  Ihat  the  na- 
tional government  should  maintafn  a  national  healt-h 
service  which  should  e<)tubllsh  an  effective  ^yslen1  of 
quarantine,  the  appointment  of  medloul  officers  at 
foreign  Infected  ports,  the  prevention  of  the  landing 
of  immigrants  until  the  danger  of  the  Introduction  of 
cholera  by  ihem  shall  have  |»as$cd. 

The  lns{>ection  and  quarantine  service  originally 
devised  by  the  National  board  was  approved.  It  was 
recommended  thai  congress  he  urged  to  appropriate 
fi\'e  hundred  thousand  dollars,  to  be  nned,  the  whole 
or  OS  much  ns  necessary,  in  cju«  of  cholera,  for  ihe 
purpose  of  removing  the  diKoaoe  and  of  preventing 
its  8prea<l  from  slate  to  state.  A  vigorous  prosecu- 
tion of  the  work  of  local  preparation,  by  cle.aning 
foul  localities  and  removing  unsanitary  conditions 
in  anticipation  of  iliscasc.  uas  insisted  U|»on.  The 
concluding  sentence*  of  the  report  are, — 

"The  cause  of  cholera  U  coutaiurd  in  thcdlFchargea 
of  persiins  affcciod  by  the  disease  or  in  things  infected 
by  such  dlM-hargcft.     .Should  lb«'    '       isi"  iviicli    this 
country,  the  fl^^^  ca«e,  and  aft  ^      6  the  first  ca'  liinp. 
whieh  reaches  any  given  commt  diould  be  sti^r  rh/ 
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from  any  subsequent  cases  should  be  destroyed  in 
such  manner  as  to  stamp  out  the  disease.'* 

The  conference  adjourned,  to  meet  In  Washington 
.on  the  second  Tuesday  of  December. 


various  editions  among  different  nations  and  by  cen- 
turies.   This  is  done  in  the  follow  hig  table:— 


EUCLID  AS  A    TEXT-BOOK  OF  GEO^fE- 
TRY. 

Although  Euclid  has  long  since  been  superseded 
In  the  schools  of  this  country,  tlie  following  statisti- 
cal notes  on  the  extont  to  which  Euclid's  'Elements' 
are  still  used  in  othor  countries  may  prove  of  some 
Interest  to  the  readers  uf  Science,  The  figures  are 
derived  from  a  list  of  editions  of  Euclid's  *  Elements  * 
and  *  Data'  up  to  the  year  H<79,  contained  in  a  new 
Russian  school  edition  of  the '  Elements '  by  Professor 
Vdshchenko-Zakhilrchenlio.i  This  is  a  noteworthy 
work  in  several  other  respects.  Besides  numerous 
and  extensive  notes,  and  additions  to  the  text,  de- 
signed to  render  Euclid's  treatment  of  geometry  more 
palatable  to  mo<lern  taste,  and  to  fill  up  some  lacunae 
in  the  old  work,  the  author  has  preflxed  to  his  trans- 
lation a  valuable  dissertation  on  the  axioms  and  pos- 
tulates and  on  the  so-called  non-Euclidean  geometry 
of  Bolyal  and  Lobaclu'fsky,  of  which  a  sufficient- 
ly full  sketch  is  presented.  That  a  man  so  well 
acquainted  with  modem  investigations  of  tlie  princi- 
ples of  the  science  of  space  as  Mr.  Vushclienko- 
Zakh&rchenko  (a  bibliography  of  this  subject  is  also 
appended  to  the  volume)  should  prove  such  an  ardent 
adherent  oi 'Euclid,  pure  and  simple,  for  the  schools. 
Is  a  truly  remarkable  fact.  A  closer  inspection  of  his 
own  list  of  editions  of  Euclid  might  have  shown  him 
that  the  modern  mind  does  not  tend  at  all  in  the 
direction  of  a  revival  of  Euclid's  system  and  methods 
in  geimietry. 

This  li:«t  has  4^5  entries,  of  which  2  belong  to 
the  fifteenth,  84  to  the  sixteenth,  02  to  the  seven- 
teenth, 118  to  the  eighteenth,  and  150  to  the  nine- 
teenth century.  This  enumeration  includes  reprints. 
Of  really  different  editions  there  were,  according  to 
the  author's  count,  80  in  the  sixteenth,  59  in  the 
seventeentlt,  50  in  the  eighteenth,  and  1 1.5  in  tlie  nitie- 
tecnth  century. 

Mr.  V&shchenko-Zakhilrchenko,  however,  does 
not  pretend  that  his  list  is  complete:  indeed,  he  has 
not  attempted  to  present  a  full  and  correct  bibliog- 
raphy of  all  editions  of  Euclid.  The  titles  are  given 
in  such  an  abridged  form  as  to  make  identification  in 
some  cases  diflUcult;  and  typographical  errors  abound. 
Xo  American  edition  api^ars  In  Mr.  Zakhhrchenko's 
list,  although  several  have  been  published  in  the 
United  Statics.''  Still,  for  our  purpose  the  list,  as  it 
is,  will  yield  some  interesting  results.  We  have  only 
to  group  its  data  so  as  to  show  the  distribution  of  the 

'  "  TIic  Kli-ment*  of  KuclM,  with  nn  explanatory  introduction 
iind  annotiitlonH,  by  M.  K.  ViwIiiTlienko-Zakliiirclicnko.  Kicir, 
ISSO."     15 1  747  pp. 

«  Thf  library  tif  ci>nt;r<>i4H  poKMrnm'»  two  Amcrit-nn  rcprlnln  of 
U.  SlniHon'rt  KiKilit"  ^'^'"Uhi-a  by  DcHllvor  of  PbllaJilpblii  In 
1S2.'i  itnd  1S.14  rofp'  ^■,  and  an  addition  of  ttiit  llr»t  thrvo 

book»»  of  tbe  *  Klcinc^^  "*Cinyf,i|i.*„  tcxl),  with  iiolfn,  undi-r  ihw 
tUlc  ••*J"hc  ni'uin<'ir>  icUd ;  witb  nnni)t»tlr)nM  by  l[orullo 

llubbcll,  rhilu.,  J.  II  cott  &  Co.,  ISfll." 
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Tliere  can  be  only  one  interpretation  of  thcw 
figures.  They  illustrate  in  a  striking  way  the  fiet 
that  at  present  Euclid  is  used  as  a  text-book  in  the 
schools  in  no  country  but  England. 

The  English  editions  constitute  thirty-one  percent 
of  the  whole  number  In  the  list,  and  fifty-three  per 
cent  of  tliose  in  the  four  principal  living  lan^aget 
(English,  French,  German,  Italian).  But  this  dii- 
proportion  only  appears  in  its  full  significance  when 
we  take  into  account  the  time  of  publication.  In- 
deed, the  table  shows  that  up  to  1840  the  number  of 
editions  in  tlie  above-mentioned  four  langasge*  ii 
almost  the  same,  —  viz.,  45  in  English,  39  hi  Freoch. 
49  in  German,  S4  in  Italian,  —while,  within  theltit 
forty  years,  0.5  Eni^lish  editions  have  appeared,  bat 
only  1  German,  0  French,  and  .n  lulian  editions. 

In  France  the  yoke  of  Euclid  was  thrown  off  u 
early  as  the  en<l  of  the  last  century.  The  l«i 
French  school  edition  of  Euclid,  according  to  Mr. 
Zakhilrchenko's  list,  was  published  in  1778.  Thas 
in  France  the  end  of  Euclid's  reign  coincides  with 
the  beginning  of  the  epoch  of  greatest  splendor  in 
the  history  of  mathematical  research;  and,  indeed, 
it  is  well  known  that  this  change  is  directly  due  to 
the  infiuencc  of  that  celebrated  school  of  French 
geometers  who  gave  such  lustre  to  the  latter  pirt 
of  tlie  eighteenth  century,  and  won  for  France  her 
unrivalled  supremacy  in  mathematical  science  durint! 
this  period.  Lcgendre*a  'Elements'  took  tlie  placeol 
Euclid's,  until  he,  in  his  turn,  had  to  yield  to  more 
m(Mlem  influences.  And  as  early  as  1814,  Delambrt 
and  Prony,  In  their  report  ou  Peyranl's  critical  tri- 
lingual edition  of  the  *  Elements'  and  *  Data,' were 
justified  in  speaking  of  Euclid's  method  as  *nne 
manirre  passive  de  mode,'  and  of  bis  style  as  'au- 
jourd'hui  pen  connu.' 

Italy,  Spain,  Russia,  and  other  countries,  soon  fol- 
lowed suit.  Everywhere  the  influence  of  the  French 
school  was  felt;  and,  until  the  last  quarter  of  a  cen- 
tury, liCgendre  supplanted  Euclid,  when  in  many  of 
these  coimtries  there  arose  schools  of  geometers  who 
indeiMindonlly  provided  their  countries  with  exHIent 
text-b()oks  of  their  own.  In  Gennany,  Euclid  held 
his  own  longer  tlian  anywiiere  else.  Hut,  tin  the 
other  hand,  opposition  to  the  oiil  system  is  nowhere 
so  universal  and  uncomprnmising  now;  and  \\*y- 
where  has  modern  goonu'lry  found  so  many  eiillimi- 
astic  disciples.  a.  Ziwet. 


T-SrNK/NG  BY  FHEEZISG. 

hm\  of  «liafi(ilnking  rwfiiily  Inveoted  by 
l**.n?ic<:h  of  ABchtfTBlebeu,  by  means  of  the 
"oduction  of  low  lomperulur^a.  Is  an  illiifi- 
ibe  new  and  nnexpcoied  directions  in 
nical  Rnd  physiral  protvases  b«?conio  of 
Iriktng  »liiifu  for  ininirijL;  and  other  cngi* 
t|K)«e8,  and  in  tlic  conMriiction  of  deep 
K  Ifae  presence  of  tiulolCAaiul  li:ut  iilways 
ed;  fur  it  cxw  bi-  ftenolrftled.  If  ;il  hII.  only 
idiflieidty  jind  exiwnse.     While  the  ust*  of 

S3ln4  efj;tblo<I  nsto  sink  iibafU  And  pliicc 
[  w»tt'r-beAriiij5  strat:t,  we  are  limited 
much  excf«diii^  vim;  hundri'd  t*tvi  by 
Alinahlllly  of  the  hunun  syBlein  to  eii- 
■■^|ir«'ssiire8.  Mr.  PoetM'h  hu«  <>iicceB*<- 
^Bauch  otL}e»  a  metliod  of  sbaft-alnkiiijL; 
fmlch  bids  fnir  to  rrmuvo  iJl  ihe  trouble. 
n  to  do  AttAy  wiib  (lie  pumps  and  nir- 
K  I'J  transform  tht."  surrounding  li'juid  soil 
wall  of  ice,  nnd  in  this  way  to  reduce  the 
l^illrslnking  to  that  of  work  in  hnrd,  dry 

^ff  tuben  is  sunk  around  and  within  the 
proprjsed  f^hnft,  and  a  saline  solution  such 
1  of  calciunt,  of  %'ery  low  lemperaturo, 
it!  frrejtiiig-poim  —  -10^  F.,  uiid  passed 
Carr^  Ice-machine,  Is  cansed  to  circulate 
le  system  by  means  of  inner  tubea  until 
uid  »r.il  IS  folldillcd  by  congelation.  The 
B  of  the  gmntid  hasljcen  reduced,  in  actu- 
iiiu  B2*  K.  loO^F.  In  twenty  days,  freez- 
a  circle  of  about  Ave  feet  diameter  around 
and  producing  in  the  quicksand  the  solldl- 
itone.  with  all  lu  properties  of  stability^ 
(luldal  fmcuire. 
lod  of  putting  !n  place  the  fn^ezing-pipes 

I  locality.  When  the  quicksand  baa  a 
I  only,  and  tlie  shaft  i«  already  sunk 
Ifol,  the  pipes  are  simply  forced  into 
Miixl-punip  working  inside.  This  was 
ally  employed  at  ib(.<  Arcbibald  mine, 
iddlingen,  Prussia,  where  twenty-three 
ly  right  inches  Iti  diameter  were  sunk 
rat<»r.bearinK  stratum  eighteen  feet  thick, 
Max  mine,  near  Michatkowitz,  Upper  Si- 
Ihor  ca^es  a  bnriiig-maehiue  is  used  which 
four  pipes  at  a  lime,  and  is  worked  by  the 
ystem.  If  the  tluld  soil  lies  at  no  great 
holes  for  I  he  jiipes  are  Imred  frf>m  the  sur^ 
le  pi|»e!9  are  do  arranged  tliat  the  shaft  can 
side  of  them;  but.  when  the  walcr-stra- 
I  great  depth  below  the  surface,  a  shaft  of 
feet  greater  diameier  than  the  finished 
I  *unk  ihrouph  the  Arm  ground,  so  as  to 
he  sinking  of  ibe  pipes  through  the  fluid 
d  Ut»  construction  of  the  final  Auxii  with  in 

'cntrum  mine,  near  Iterlln,  one  hundred 
lw*f  of  qiiirkvind  had  to  t>c  penetrated. 
J»'i  !  d  for  years  In  their  attempts 

I**  I  lie*.      In   thirty-three  days, 


with  sixteen  pl|>es,  Mr.  Pnelscb  hail  secured  a  wall  of 
ice  six  feet  thick  nround  (he  shaft  are^i,  and  the  shaft 
is  now  being  excavated  and  curbed  without  special 
difRcuKy. 

A  series  of  bridge-piers  is  to  be  sunk  by  this  method 
near  Bucharest,  Austria.  This  last  contract  ha«  espe- 
cial Interest;  as  It  will  alTonl  a  test  of  the  seemingly 
just  claim  of  the  inventor,  that  his  plan  opens  up 
great  posttibititics  In  founding  bndge*plers.  As  op- 
posed  ft  the  compressed-air  process,  the  main  advati- 
tages  are  in  the  practical  absence  of  limilation  iu 
depth,  and  the  relief  of  the  laborers  from  the  effects 
of  severe  nir-pre^sures.  The  611111*6  plant  can  be  useil 
repeatedly,  ns  ibe  pipes  can  be  withdrawn  as  soi>n  as 
the  ground  thaws  out.  The  cost  of  an  undertaking 
can  also  be  estimated  In  advance  with  reasonable 
certainty. 

A  more  detailed  description  of  Ihia  procesa  ia  given 
in  the  Enuineerinfi  nrws.  June  7.  1H84,  based  on  an 
article  from  llie  7Mt»ehrlJt  fur  herg.^  ftutlen.,  uiii 
MtilinenviCMcn  in  /VrUwrfAcArn  ntnolr,  and  in  the  Engi- 
neering nt'icHy  July  5,  18S4,  with  illustrations  of  tlie 
plant  used  at  the  Centrum  mine. 

Chah.  E.  Grekhk. 


AMERICAN  ORIENTAL   SOCIETY. 

Thk  American  oriental  society  held  its  autumn 
meeting  at  the  Johns  Hopkins  university  ■  Balll- 
niore  on  Wednesday  and  Thursday,  Oct.  ij  and  SO, 
A  gnunmar  of  the  Siamese  language  was  reported 
as  nearly  finished  by  one  of  the  memberc.  Kev.  S.  C. 
fieorge,  A  vocabulary  of  the  M'»rtlock  dialect  had 
bi'cn  offered  to  the  society  for  publication  by  a  mis- 
sionary Id  the  Caroline  Iglandf.  und  n  irunstatlon  of 
the  Prem  Sagar  from  the  original  Hindi  by  the  Uev. 
J.  M.  Janiieson.  The  Peking  missionary  a-^sociation 
scut  resolutions  respecting  the  eminent  Sinologue, 
Dr.  S.  W.  Williams,  (he  lately  dGoeascd  prciidcnt  of 
the  Oriental  socie(y. 

Fourteen  pnpers  were  presented  lo  the  sm'iciy, 
Tlie  extreme  east  was  represented  by  a  paper  on  the 
Korean  numerals  and  alphabet.  Mr.  Hockhill,  an 
attach^  of  the  U.  S.  emhas*-y  to  Chin.a,  presented  to 
the  library  a  Tibetan  l>ook  of  poems  by  M)lar.-iS|iA,  a 
Buddldst  missionary  of  the  eleventh  century;  and  bis 
pai>er  gave  an  account  of  the  work,  with  speeimen 
translations.  The  president  of  the  society,  Profi-^sor 
Whitney  of  Yule,  discussed  a  group  of  aorist-forms 
in  Sanscrit.  The  forms  in  <]uestioii  are  of  especial 
interest,  [na-omucb  as  ihey  f«.r'*b  a  girod  lest-cate 
for  the  general  trustworthiness  of  the  iiiudu  science 
of  grammar,  as  compared  with  the  mo?i  modem  treat- 
ment of  the  subject.  Professor  Bhwmfleld  of  Johns 
Hopkins  discussed  the  i>ohitlon  of  the  Vnltana  sutra 
in  the  literaturt'  of  the  Alhnrva-veda,  an  impoilant 
text  of  which,  the  Kau^ika  sutra.  he  is  now  editing. 
Several  Syriac  and  Hebrew  pajwrs  of  value  were  pre- 
sented; btit  we  must  pass  them  by  for  want  of  suf- 
ficient space. 

In  A-syriology.  finally,  there  wa»  an  account  by 
Profeifeor  Lyon  of  Harvard,  of  the  )a»l  Instalment  of 
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the  cunelfonn  inscriptions  of  western  Asia.  Tliis 
contains  a  great  deal  of  linguistic  and  historical  ma- 
terial ;  e.g.,  a  list  of  four  hundred  and  eighty  Assyrian 
yerbs  bo  arranged  as  to  show  an  aquaintance  with  an 
alphabet  on  the  part  of  the  writer.  We  find,  first,  a 
series  of  groups  of  verbs  whose  first  and  second  con- 
sonants are  the  same;  and,  secondly,  within  these 
groups,  they  are  arranged  according  to  their  final 
consonant.  This  is  the  first  inscription  showing 
alphabetic  order,  and  the  alphabet  is  substantially 
the  same  as  the  Hebrew.  Unfortunately  the  tablet 
is  not  dated.  There  is  also  an  historical  tablet  of 
Nabunald  or  Nabonetus,  who  was  king  when  Cyrus 
took  Babylon.  Nabunaid  tells  how  he  restored  the 
temple  of  the  sun-god,  and  states  that  in  renewing 
the  foundations  he  discovered  an  old  inscribed  tablet 
that  had  been  placed  there  by  Naram-Sln,  thirty-two 
hundred  years  before  his  own  day,  i.e.,  about  3750 
B.C.  The  interest  in  archeology,  therefore,  is  itself 
«ometliing  very  ancient. 


TAIT'S  LIGHT. 


Light.     By  P.    G.    Tait.     Edinburgh,  Adam  and 
Charles  Blacky  1884.     8-f-276  p.     8o. 

Tins  book,  uniform  with  *  Heat  *  by  the  same 
author,  ix>ssesses  in  an  eminent  degree  tlie 
qnalitics  which  render  all  books  from  l*ro- 
fcssor  Tait  eagerly  welcomed  by  students 
of  physical  science.  Although  written  prima- 
rily for  the  use  of  university  students,  it  con- 
tains much  which  would  interest  and  instruct 
-one  who  has  never  pursued  a  definite  course 
of  attidy  in  physics,  wliile  there  is  not  a  little 
which  will  demand  close  attention  from  even 
a  well-equipped  student. 

The  first  chapter  gives  a  brief  but  perspic- 
uous historical  sketch  of  the  discoveries  in 
the  science  of  light,  down  to  the  work  of 
Alhazcn.  This  is  followed  by  chapters  on  the 
sources  of  light,  and  an  admirable  treatment 
of  the  consequences  of  the  reclilincar  propa- 
gation of  liglit-waves.  Chapter  vi.  treats  of 
the  speed  of  liglit.  Chapters  vii.  to  y.  iuclu- 
aive  are  devoted  to  the  phenomeiii>  of  reflec- 
tion and  refraction.  Of  notable  excellence  in 
tlie  laet  of  these,  is  the  discu'.oion  of  the  rain- 
bow and  halos. 

The  elcvoi.th  cliapter,  doubtless,  contains 
most  thatt  is  novel  to  the  general  reader ;  for 
in  it  is  ai^  explanation  of  refractions  in  a  non- 
homogene<f)us  medium,  including  as  special 
cases  the  phenomena  of  mirage.  For  the  solu- 
tion of  the  n,iost  interesting  problems  presented 
In'  these  frcV|uently  recurring  phenomena,  we 
are  indebted  t  to  I'rofessor  Tait  more  than  to 
any  other  invt  *stigator  ;  and  probably  no  other 
writer  could  gi\  e  in  such  a  simple  form  so  clear 


a  presentation  of  the  subject.  The  last  section 
of  this  chapter  the  author  devotes  to  a  eulogr 
on  his  master,  Sir  W.  R.  Hamilton,  and  ao 
emphatic  assertion  of  the  necessity  of  extended 
mathematical  study  for  the  student  of  physics. 
This  concluding  paragraph  is  as  important  u 
it  is  characteristic  in  style,  and  may  well  be 
quoted.     It  reads  as  follows :  — 

**  We  have  thought  it  absolutely  necessary  to  point 
out,  even  in  an  elementary  work  like  this,  that  sndi 
a  perfectly  general  method  [Hamilton's  principle  of 
varying  action]  has  been  developed;  but  the  few 
fragmentary  illustrations  of  it,  which  alone  cin  Ik 
given  without  the  use  of  higher  mathematics,  are  k 
inadequate  to  the  proper  exhibition  of  ita  power,  thit 
we  do  not  give  them  here.  We  have  said  enou^  to 
show  that  any  one  who  wishes  really  to  know  the 
science  as  It  now  stands  must  previously  prepue 
himself  by  properly  extended  mathematical  study. 
When  he  Is  possessed  of  this  indispensable  inttn- 
ment,  he  may  boldly  atuck  the  precious  stores  of 
knowledge  already  accumulated.  There  is,  as  yet,  no 
admission  to  any  but  those  possessed  of  thU  master 
key." 

Fluorescence  and  absorption,  with  the  at- 
tendant phenomenon  of  anomalous  dispersion, 
form  the  subject-matter  of  chapter  xii.,  which 
contains  a  highly  interesting  extract  from  a 
recent  letter  by  Professor  Stokes  on  the  subject 
of  fluorescence.  The  next  chapter  introdaoes 
the  undulatory  theory  of  light ;  the  remainder 
of  the  book  being  a  development  of  its  con- 
sequences, including,  in  the  final  chapter  (xvi.), 
radiation  and  si>ectrum  analysis.  An  apj>endix 
contains,  1°,  Hamilton  on  theories  of  light; 
2°,  lluygens  on  rays ;  and,  .*t°,  the  well- 
known  and  astonishing  letter  of  Laplace  to 
Young,  on  the  undulatory  theory*.  An  index 
closes  the  volume. 

Tliough  the  book  is,  perhaps,  the  most  im- 
l)ortant  acquisition  to  the  literature  of  its  class 
for  a  number  of  years,  there  is  one  particular 
in  which  we  could  have  looked  for  something 
bettx.*r.     Tlie  theory  of  lenses  given  is  the  old 
one,  which  has  hardly  been  improved  since  tlie 
time  of  Kepler,  and  whicli  is  rei>ealed  in  all 
Knglish  elementary  works  on  physics.    By  it 
the  approxinuUious  are  so  very  imperfect  that 
they  are  next  to  useless  in  practice  ;  while,  ^y 
employing  Gauss's  improvements  in  the  theory, 
formulas  no  more  com[)licate(l  in   form,  and 
hardly  more   diilicult   in  deiivation,  could  l>e 
given,  which  are  of  the  greatest  utility.     It  has 
long  been  the  practice  in  German  works,  writ- 
ten for  students  no  more  advanced  than  those 
who  will  be  the  readers  of  this  work,  to  give 
the  Gaussian  theory  ;  and  it  is  not  easy  to  see 
why  English  writers  shoidd  have  been  so  sIo« 
in  adopting  it. 
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MAMMALS   OF   THE   ADIIWN- 
DACKS. 

U  oftht!  Adirondack  rtg'um^  tiorth'eastem 
^ftrt.  Bv  Clixton  IIaht  Mebriam, 
New  York,  F0*ler  pr,,  18S4.     10+310  p. 


recent  works  on  niir  native  animnlswill 

*e<i  Willi  keener  interest  by  tlie  general 

.liaii  Dr.  Merriam's  •  Miinnnnls  of  the 

lack  region  ; '  it  being  a  popular  narra- 

C  hahit:»  of  the  mamuiuls  of  the  great 

jk  wilflorncss,  aiul  *  in  no  sense,'  mh 

'  sutes,  *  a  technical  treatise. '    Based 

lolly  oil  original  obsi-nation.  in  tlie 

author's  own,  it  tlitlcrs  widely  from 

ary  works   on    such   subjects,  every 

ing    strong   evidence    of    long-con- 

lelligonlly    and    patiently  conducted 

Jon  under  consideration  occupies  por- 

elve  countjps,  and  has  an  area  about 

efl  and  twenty  miles  square.     It  is 

f  ujrHHitains  and  short  ranges  of  bigU 

til,  conforming  to  no  regular  axis,  con- 

ulnrgroui>s  of  isolated  peaks,  nearly 

■^hicb  attain  a  lieight  of  three  thou- 

t,  while  five  exceed  Gvo  thousand.    The 

everywhere   studded  with    beautiful 

of  whieli  are  more  than  four  thou- 

nbove  sea-level.     The  western  border 

L  has  an  altitude  of  about  a  thousand 

land  rises  thenee  enstwardly  to   its 

irL,  along  the  eastern  border,  where 

ion  falls  abruptly  to  the  level  of  Lake 

;hrre    hundroti    and    foity-three    fuel 

SC41.     The  region  is  maiidy  covered 

ti'cen  forests.  <'oin|K)Ked  vrry  largely 

»lc  genus  (Abies)  of  coniferous  trtres. 

I  to  the  elevation  and  northern  position. 

a  of  the  Adiriindncks  is  distinctly  and 

)urely  '  Canadian.'     Snow  covers  the 

for  nearly  half  the  year,  with  u  rnid- 

kerage  of  over  four  feet  in  depth.     Dur- 

seuson  the  temperature  oIYen  falls  to 

.,  nufl  sometimes  to   — ^0^  F. ;  while 

ons  of  forty,  (ifty,  and  sixty  degrees 

eit  are  hy  no  means  uneommou,"  and  a 

ror  seventy  degrees  in  fiiteen  houre  ha.s 

lerved. 

its    isolation,    its    almost    nubrakcn 

ftnd  itH  peculiar  topographic  and  cli- 

itnres,  no  region  of  equal  exti-nt  east 

kOi-ky  Mountuins,  doubtless,  offers  so 

ruriidus  to  the  naturalist. 

erriam,  in  his  '  General  introduction,' 

lome  Bixt<*en  pages  to  the  topographic, 

floral,  aficl  faiinnl  features  of  the  re- 


gion, and  then  treats  in  detail  the  forty-six 
species  enumerated,  in  systematic  order.  Two 
of  the  species  (harbor-seal  and  fox-squirrel) 
are  given  as  accidental  stragglers  :  and  it  is 
juesnmwl  that  one  or  two  shrews,  and  two  or 
three  bats,  are  still  to  be  added  to  the  list.  The 
wolverine,  moose,  and  elk  are  retx)rded  as 
evtirpated,  the  last  moose  having  been  killed 
about  ISOI,  while  the  elk  and  the  wolverine 
have  not  been  seen  there  for  nearly  half  a 
century. 

Or.  Merriam  writes,  in  the  main,  tersely  and 
la  good  taste ;  although  his  im^iatiencc  with 
popular  fallacies  leads  him  here  aud  there  to 
almost  nuduc  positiveness  of  expression,  oven 
though  his  i>osition  may  be  unassailable*.  His 
pages  are  replete  with  informaiion  gathered 
from  personal  observation  and  from  tmst- 
W'orthy  hunters  and  guides,  aud  show  a  famil- 
iarity with  the  region  and  its  natur.il  productions 
which  oidy  long  experience  conld  give.  Par- 
ticularly noteworthy  is  his  account  of  the  pan- 
ther (Kelis  concolor),  which,  owing  to  the 
bounty  placed  upon  it  by  the  "state'  in  1871, 
is  now  approaching  extirpation.  Contrary  to 
current  opinion  and  the  authority  of  respectable 
authors,  this  animal  is  represented  as  **  one  of 
the  most  cowardly  of  beasts,  never  attacking 
man  unless  wounded  and  cornered."  The 
wolf,  common  twelve  years  ago,  is  now  cora- 
par.alively  rare,  the  special  cause  of  the  de- 
crease not  being  obvious. 

Nineteen  very  interesting  and  entertaining 
pages  are  devoted  to  the  skunk,  —  apparently 
a  special  favorite  of  our  author,  —  in  which  a 
nnniber  of  popular  fallacies  are  exposed,  among 
them  the  bilii^f  that  the  bite  of  the  sktiuk  is 
usually  fatal  ttirough  giving  rise  to  a  i>ecnliar 
kind  of  hydrophobia,  which  has  been  named 
'rabies  mephilica.'  Or.  Merriam  claims  that 
a  bile  from  a  healthy  skunk  is  in  no  way  dan- 
gerous, as  he  has  found  hy  i>ersonal  experience, 
but  that  skiuiks,  like  other  animals,  are  sub- 
ject to  rabies,  and,  when  thus  afflicted,  are 
of  course  dangerous. 

There  are  thirty  pages  which  relate  to  the 
common  Virginia  deer,  the  wily  existing 
nngulate  of  the  region,  in  which  the  matter 
of  '  spike-horn  bucks  '  very  naturally  receives 
special  attention.  In  180'J  a  writer  in  the 
American  naturalist  slated  thai  he  had  hunted 
door  iu  the  Adirondaeks  for  tvcnty-onc  years, 
but  not  till  within  the  last  fourteen  years  had 
he  begun  to  hear  of  spike-ho'n  bucks.  ^*  The 
stories  about  them  multipli«l,  and  they  evi- 
dently became  more  and  iiore  conunon  fi*oni 
year  to  year.  .  .  .  These  fpike-horn  bucks  are 
now  [1S(J9]  frequently  6h»t  in  all  that  [>ortiou 
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of  the  Adirondacks  south  of  Raquette  Lake.** 
The  spike-horn  was  described  as  differing  great- 
ly from  the  common  antler  of  the  species,  it 
consisting  of  a  single  spike,  more  slender,  and 
about  half  as  long  as  the  antler,  projecting  for- 
ward from  the  brow,  and  giving  *'  a  consider- 
able advantage  to  its  possessor  over  the  common 
buck.*'  In  consequence  of  this  advantage,  the 
*  spike-horns  *  were  said  to  be  '  gaining  upon 
the  common  bucks,*  with  the  prospect  that  in 
time  they  might  '  entirely  supersede  them  in 
the  Adirondacks.*  The  descendants  of  the 
original  spike-horn  — '  merely  an  accidental 
fi"eak  of  nature' — are  supposed  by  this  writer 
to  have  prop^ated  the  peculiarity  *'in  a  con- 
stantly increasing  ratio,  till  they  arc  slowly 
crowding  the  antlered  deer  from  the  region  they 
inhabit.** 

Although  this  view  of  the  case  was  criticised 
by  subsequent  writers  in  the  Naturalists  the 
original  account  attracted  the  attention  of  Mr. 
Darwin,  who  cites  it,  and  generalizes  from  it 
in  his  *  Descent  of  man.*  It  has  since  been 
affirmed  by  high  authorities  that  the  *  spike - 
bucks'  of  the  Adirondacks  are  all  nothing 
more  than  yearling  bucks  with  their  first  ant- 
lers. 

Dr.  Merriam  scouts  the  idea  (and  wc  think 
with  good  reason)  that  the  *  spike-bucks* 
(which  have  obtained  no  little  celebrity,  and 
been  the  basis  of  mucli  speculation  with  some- 
what visionary  writers  on  evolution)  nre  a  dis- 
tinct race  of  deer,  and  is  able  to  cite  but  a  single 
exception  to  the  rule  that  '  s|)ike-honi  biioks 
are  always  yearlings/ — that  of  a  maimed, 
very  aged,  ill-conditioned  animal.  Tiiis  ex- 
ception he  views  as  an  illustration  of  the  ten- 
dency in  extreme  age  for  certain  parts  to  revert 
to  a  condition  resembling  that  of  early  life,  and 
of  the  fact  that  ill-nourished  bucks  bear  stunted 
and  more  or  less  imperfect  antlers.  All  year- 
lings, however,  do  not  have  true  spike-horns ; 
and,  if  the  term  be  made  to  include  all  uu- 
branched  antlers,  Dr.  Merriam  inclines  to  the 
iKjIief  that  two-year  old  bucks  may  sometimes 
grow  them.  M^he  myth  of  the  spike-horn,  like 
many  otht-r  riylhs  in  science,  will  doubtless 
still  I: vo  ::  .  v  ith  the  characteristic  persistency 

off:!-.  :■       is. 

i*^      '»     -■  -.  i's  observations  respecting  the 

■.*.^    ■  -  \  and  the  shrews,  throw  unich 

Vobscure  ways  of  life,  in  eon- 

■  ''^s  in  a  state  of  nature.     His 

■•■rodcuts  arc  also  full  of  fresh 

t-i  may  be  especially  directed 

■**ie  gray  and  red  squirrels, 

**^'0  of  diction  than  for  their 

■  s vividness  of  portrayal. 


THE  MOSSES  OF  NORTB  AMERICA. 

Manual  of  the  mox$es  of  North  America,  By  Leo 
Lesqukkkux  and  'i'uoMAS  P.  Jascrs.  With 
six  plates  illustrating  the  genera.  Boston,  5.  £. 
Cassino  ^  Co.,  1884.     447  p.     S*. 

Thanks  to  our  sole  surviving  br3'ologist, 
the  venerable  Lesquereux,  we  have  at  length 
a  comprehensive  manual  of  North-American 
mosses.  In  connection,  first  with  SoUivant 
until  his  death,  and  more  recently  with  James, 
who  devoted  himself  unweariedly  to  the  neces- 
sar}'  microscopical  investigation  up  to  the 
very  day  almost  of  his  passing  away,  Mr. 
Lesquereux  has  for  years  been  more  or  less 
actively  engaged  in  this  work,  and  now  hap- 
pily sees  its  completion.  Those  who  have 
been  attracted  to  this  most  interesting  family 
of  plants,  but  have  been  deterred  from  their 
study  bv  the  dearth  of  accessible  books  upon 
the  subject,  will  here  find  their  chief  wants  sufj- 
plied .  It  throws  0[>en  to  our  younger  botanists 
a  broad  field,  where  much  can  be  done,  and 
needs  to  be  done,  and  where  en\*iable  reputa- 
tions may  be  won  by  patient,  skilled,  and  judi- 
cious workers. 

The  history  of  our  mosses  begins  witli  Dil- 
lenius,  who  had  received  about  a  score  of 
species  from  John  Bartram,  colonna  curmui 
of  Philadelphia,  and  from  Mitchell  and  Clayton 
of  Virginia,  describing  and  figuring  them  in 
his  '  Ilistoria  muscorum,'  in  1741.  Some 
others  of  Clayton's  collection  were  describeii 
later  by  Gronovins,  but  only  seven  of  these 
species  were  recognized  as  from  America  by 
Linne,  in  his  works. ^  The  first  edition  of 
Sullivant's  'Mosses  of  the  United  States' 
(originally  published  in  the  first  edition  of 
(;ray*s  Manual,  in  1848)  included  205 si>ecies. 
of  which  ol  were  exclusively  American.  !n 
the  second  edition  (1850)  the  number  was 
increased  to  402,  the  American  species  being 
143.  In  the  present  work,  with  a  wider  rang**, 
there  are  described  883  species,  30;»  conlined 
to  North  America,  and  21  others  foimd  only 
in  tropical  America.  Of  these  American 
species,  one-half  (180)  were  detected  an<l 
described  by  our  own  SulUvant,  Lesquereux. 
James,  and  Austin ;  the  remainder  by  Kii- 
ropeans  ;  there  having  been  scaixidy  a  bryolo- 
gist,  from  Iledwig  and  Soliwaegrichen  to  the 
present  generation,  that  has  not  been  coneenii'tl 
with  them.  A  cousider.ible  nun)bcr  of  tlw^e 
species  have  been   made   on   scanty   material 

'  One  of  thene  LinneAii  fi]H-cit'rt  i«  nol  rrferrcd  to  to  the 
manual;  viz.,  l*hitHctnn  canIi'iiiH-ni«,  bai>ed  upi»n  ih*-  'Sphajmoro 
folil*  (fiKTibuK,  iframtiiiMipclluridlH.'urDillvnhts,  wb)ohi*Ti!in- 
ploiluii  nuitiniliM.  Sulllv.  and  L<>(>q. ;  to  which  inuht  now  lK'Hl>li^l 
the  iiecdUHH  synonyme,  Tctraplodon  caiik'ocont,  LtndtKTff. 
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ingto  locnlity.  and  are  of  qiiestionnble 

They  hnve,  howovor.  to  be  roeog- 

a  work  like  thiis.  and  in  the  want  of 

evKk-nce  to  exclude  them  ;  unci  it  re- 

br  Aitui-e  students  to  determine  their 

Ul8. 

P-tiropi/an  authorities  are  here  ibllowed 
ating  the  luiomalous  genera  Sphngnuui 
idreaea  i\s  distinct  orders ;  while  in 
"accne,  or  mosses  proper,  Sehim|>er*a 
taent  is  in  general  adopted,  with  an 
lal  consolidation  of  his  too  nunteroiis 
nd  gvneia,  —  notably  in  the  case  of 
Ufl  Hypnuni,  whieh,  under  t»venly-eighl 
tru.  i%  made  to  iucUuk*  nearly  a  fourth 
he  species.  By  several  artitlcial  ami 
•a\  key*  the  student  ia  aided  in  referring 
kls  to  their  pro|>cr  tribes  and  genera, 
racters  of  which,  as  well  as  of  the 
are  given  with  suttioient  fulness  ami 
The  synonymy  and  citation  of  author- 
liile  not  numerous,  are  such  as  to  be 
CO  to  the  student  capable  of  benefiting 
I.  The  habitat  and  range  within  our 
B  given  under  each  species,  but  not 
wiib  sutHcient  deSnitencss;  and  it  is 
hut  there  is  any  indication  that  a  npecies 
exotic,  except  ns  it  may  be  inferred 
»o  citation  of  iSruch  and  Schimper's 
in  I  he  •  Bryologia  Enropaea. '  The 
igiture,  too  often  a  weak  point  with 
ists,  is.  on  the  whole,  to  be  commended 
onformity  with  acccpte<l  rules,  though 
to  criticism  in  sijiue  cases ;  as  where 
tveric  namesi  Ulola.  Tetraphis,  and 
ni.  are  retained  in  place  of  the  earlier 
,  Georgia,  and  Cntliarinea  of  IChrhart. 
rws  of  Mueller,  Mitten,  and  Lindbcrg, 
>t  followed,  are  in  many  cases  given  in 
onyniy. 

jnblishers  have  made  the  book  attractive 
p,  clear  type  and  good  paper.  ^Mauy 
[doubtless  have  preferred  a  somewhat 
type  and  thinner  paper,  by  which  liie 
the  volume  miiil»t  liave  been  reduced 
one-half.  Publishers  sliould  remember 
h  tionveniont*e  of  a  '  handbook  '  is  in- 
■■is  size.  S.  W. 

WLOGY  OF  SOtmUEASTERN 
PENNSYLVANIA. 

rt^tent/es  &  fa  Facnlfeden  sciences  de  Lille  uni- 
de  France  pour  nhlenir  le  r/rwle  </«  dnrteur  «- 
t    noinmlleM.      Par     Pkrsikou     Fbazkk. 
Lille.  IS82.     [C]-l- 170  p  ,  4  pi.     4°. 

work  is  based  ui>on  the  author's  labors 
tuber  of  the  second  geological  survey 


of  FennsUvunia  during  the  seven  years  from 
1874  to  IKHl ,  being  essentially  a  fivnopsis  of  his 
published  rejHjrts  (CV  C^,  C*,  C*)  on  Adams, 
York.  Lancaster,  and  Chester  counties.  These 
counties,  with  the  addition  of  Delaware  and 
I'hiladclphia  counties,  which  aru  geologically 
Init  an  extension  of  Chester  coiwiiy,  include 
all  that  part  of  Pennsylvania  south  of  the  belt 
of  triassie  sandstone,  stretching  from  the  Del- 
aware to  the  Susquehanna,  and  east  of  South 
Mountain. 

Professor  Frazer  recognizes,  in  the  rocks  of 
this  limited  area,  representatives  of  the  four 
piincipal  divisions  of  geological  time,  —  the 
cenozoic,  mesozoic,  paleozoic,  and  eozoic 
eras.  The  tertiarj*  beds,  however,  are  of  no 
commercial  or  structural  iniportance,  being 
restricted  to  a  few  small  isolated  patches  of 
marl  and  lignite.  The  mesozoic  or  secomlary 
rocks  are,  of  course,  the  triassie  sandstones, 
shales,  and  trap,  concerning  the  limits  and  age 
of  which  geologists  are  generally  agreed. 
With  these  exceptions,  this  ia  essentiall}*  a 
region  of  crystalline  nx:ks;  and  the  interest 
of  this  memoir  undoubtedly  centres  in  the 
chronological  disiK>sition  of  these  stratified 
crystallines  made  by  our  author,  who  evinces 
an  appreciation  of  the  difficulties  attending 
any  solution  of  this  vexed  problem  in  citing  the 
singular  fact  that  those  sections  of  the  I'nitcii 
States  which  are  the  seats  of  the  densest 
population  and  the  oldest  civilizatioti  are 
precisely  those  where  the  opinions  of  geologists 
concerning  the  age  of  the  rocks  present  the 
greatest  divergence. 

These  rocks,  and  their  extension  in  other 
stales  of  the  Atlantic  seaboard,  have  been  the 
principal  battle-ground  of  American  geologists 
for  the  last  forty  years.  'In  all  regions  the 
chief  difficulties  which  they  present  arc  their 
structural  complexity,  and  the  general  ubaence 
of  organic  remains.  Btit  to  these  we  have 
added,  in  the  district  in  ijuestion,  a  topography 
affoi-ding  few  reliable  outcrops  of  the  rocks. 
The  8HS<]uehanna  forms  a  remarkable  natural 
section  of  this  region,  crossing  the  strike  of 
all  the  formations  between  the  coal-measures 
and  the  fundamental  gneiss.  But  even  here 
the  exposures  are  few  and  |>oor,  although  what 
is  definitely  known  of  the  succession  of  the 
lowcT  formations  in  Pennsylvania  has  been  in 
great  part  denved  from  the  study  of  the  rocks 
along  this  river  and  the  Schuylkill. 

Our  author  regards  these  crystalline  rocka 
as  belonging  largely  to  the  older  eo;£oic  forma- 
tions, and  accepts  Dr.  Hunt's  definitions  of  the 
Laurcntian  and  Iluronian  systems,  referring 
to  the  former  the  porpluritlc  and  hornblendlc 
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gQeisst*s,  with  their  uc'com]mnving  coarse  lirac- 
stono  and  grnpliito ;  nnd,  to  the  latter,  a  large 
part  of  the  chlorite  and  mien  schists,  and  ser- 
pentine, with  iwsoeiali^d  limestone,  stoaUle, and 
argillite,  and  chronic  and  nickel  ores,  east  of 
the  Susqiichflnnn,  and  the  felsitic,  chlorllic. 
epidotic,  and  quaitzose  rocks  of  the  South 
Mountain. 

The  felsitos  are  said  to  be  distinctly  inter- 
stratified  Willi  the  other  rocks  named,  and  the 
theory  of  their  igneous  origin  is  vigorously 
combated.  The  position  of  the  Iluroniaii  in 
this  region  is  shown  to  he  (clearly  nl)ove  the 
Laurentian,  and  below  the  primal  sandstone  ; 
l>ut  it  is  also  allowed  to  fill  this  great  gap,  to 
tlic  exclusion  of  the  Montullian  s3*stem,  which 
Dr.  Hunt  has  recognized  here. 

The  Taconinn  system  is  not  atimitted  to 
the  Pennsylvania  column;  but  the  (|uartzite. 
schists,  marble,  argillite,  and  iron-ores  claimed 
by  its  defenders  are  referrcil,  as  by  the  first 
survey,  and  by  Lesley,  Dana,  etc.,  to  the  Cam- 
brian. With  the  exception  of  the  Seoliihus, 
found  in  a  small  part  of  the  so-called  primal  or 
Potsdam  series,  all  these  rocks  are  alike  unfos- 
siliferoas.  Lithologically  and  stratigraphically 
they  present  little  resemblance  to  the  primal, 
auroral,  and  matinal  west  of  the  great  valley 
and  in  New  York ;  and  hence  the  confident 
reference  of  these  semi-crystalline  rocks  to  the 
horizons  named  seems  to  rest  on  a  very  slender 
basis  of  facts. 


NOTES  AND  NEWS. 


Thb  English  ABtronumerH  continue  their  obser- 
vations of  the  great  red  spot  on  the  pUnet  Jupiter 
with  all  the  enthusiasm  of  pa^t  years;  one  observer, 
Mr.  Stanley  Williams,  obtaining,  as  early  as  the  morn- 
ing of  Sept.  20,  a  favorable  8i{;ht  of  that  part  of  the 
(liBk  of  Jupiter  which  should  be  occupied  by  iho  red 
Spot.  It  was  still  a  visible  object,  although,  at  the 
then  unfavorable  position  of  the  planet,  one  of  ex- 
treme difflcully  and  delicacy.  Only  a  very  occasional 
glimpse  of  it  could  be  obtained  at  all,  as  a  faUil  patch 
of  no  particular  color  or  boundary,  until  after  its  trnn- 
ail  of  Lhe  CLMilral  meridian,  when  the  spot  was  once 
seen  in  its  entirety,  and  with  a  distinct  reddish  tinge 
about  ti.  The  great  hollow  in  the  red  south  equato- 
rial belt  fttill  remains  visible,  but  It  appears  lo  have 
much  diminished  in  plainness.  Mr.  Williams  has 
also  observed  three  equatorial  white  spots,  one  of 
which  U  probably  Identical  with  a  well-known  white 
spot  wliich  lias  been  followed  for  many  years.  The 
re<l  spot  has  also  been  rc-ol»ervLMl  by  Mr.  Uenntng. 

—  At  the  October  meeting  of  the  Natural  science 
anociallon  of  Stalen  Island,  Mr.  Davis  exhibited  a 
specimen  of  one  of  o<ir  green  grasshoppers,  Coao- 
oepUalujt  disdiinilis,  whit.'h  he  tiad  fuuiid  without  any 


head,  and   stridnlating  whili*  porrbed  upon  s  bluls 
of  grass.     When  touched    by   thu   fingiM*,  Xhr  Itiseet 
did  not  close  Ha  wlng^  lightly,  as  usual,  but  iel 
remain  far  apart.     U  had  evidently  not  been 
decapitated;  for,  when  captured,  the  mn.*' i 
thorax  had  their  normal  appoarance.     Bm 
the  tissues  dried,  and  on  Uie  ihlnl  day  of  i' 
it  died    without  having   stridulated    npir 
every  means  tliouglit  of  was  employed  to  intlHc  * 

—  Dr.  David  Gill,  her  inajesiy*»  astronomer  nt  thft 
Cape   of  Good  Hope,  will  contribute  the  .; 
parallax  for  the  forthcoming  volume  (xviu  i 
ninth  edition  of  the  Encyclopaedia  Rritannica. 

—  Dr.  E.  B.  Tylor,  in  an  luldress  ^o  the  aallm- 
pological  society  of  Washington  a  few  weeks  a^  te 
which  he  narrated  some  of  his  experieno**  »«!■-.«.• 
the  Mohavcs  and  ZuRls  lost  summer,  said  i\. 

has  the  same  abhorrence  of  parting  with  a  li 

hair  that  Is  shown  by  an  Italian  or  a  Spaniard.    Tb« 
Xufli  uws  the  same  sound-producing  pierf  of  ».M 
to  warn  tlie  women  away  from  certiilu  rile 
the  atlmission  of  youths  to  tiie  pHvile<i;es  m 
as  Is  used  for  a  like  purpose  botJi  lu  Africa  aud  An*- 
tralia.    The  latter  consists  of  a  piece  of  woo<l  u- 
tached  to  a  tliong,  and  well  known  in  KngUiid  &i  » 
*  bull-roar,*  from  the  character  of  the  noise  it  uuV--. 
when  whirled  rapidly.      The  ase  of  barL 
the  ZriRi   women,   who  now    wear  a  T^art   ■ 
under  their  joined  red  handkerchief  robes,  is  pant- 
leled  by  that  of  the  Australian  females.     Tlie  2nfiii 
wore  these  originally  In  two  parts,  —  one  In  fmnl,iod 
the  other  at  the  back,  —  forming,  when  both  in  place, 
ft  complete  covering  for  the  lower  part  of  the  boily. 
Xow  that  cotlon-cloth   is   procurable,  they  mik"  i 
skin  of  bright-colored  handkerchiefs  sewed 
and  wear  this  outside  the  bark  garment,  oni  ■ 
half  or  bustle  of  which  they  wear.     The  Au>Lr&lun 
women  preaerve  the  ancient  custom  by  pimiuj;  oa 
bark  skirts  on  festival  occasion*.     Huth  custom«iliav 
a  tendency  to  survival,  and  a  corresponding  aii>iif  of 
perpetuating  an  ancient  usage. 

—  A  correspondent  of  the  Science  montMjf  writis 
that  for  the  last  year  he  has  been  engaged  Ui  thf  \i*r 
rhig-fishery  on  the  Kintyre  coa^sl,  and  luu  ofu-jitmn 
surprised  during  tlie  night  to  hear  a  strange  riilrp* 
Ing-sound,  like  the  far-away  disC(.in!solate  *cfaln>'  ^ 
some  small  dying  bird.  "  It  waj  9omt?tliinK  li>  ^' 
air,  and  always  portended  southerly  winds  and  foul 
weather,  and  was  known  everywhere  as  t)in  'Chtt^ 
ach,'  **  waa  all  the  explanation  llial  his  matrd  bul  Co 
offer.  It  Is  most  frwjueiitly  hea^l  from  iJic  ban- 
ning of  August  till  Iheend  of  November,  and  Lsn«r«r 
heard  before  sunset  or  after  sunrise,  but  al«i;« 
during  the  darkness  of  night.  It  la  never  hranl 
ashore,  but  often  enougti  within  tw<i  or  three  hun- 
dred yards  of  it.  It  Is  gi>iicr.illy  heard  whilst  sailinf, 
but  sometimes,  though  rarely,  while  lying  at  anchor. 
It  is  always  acconipivnied  by  a  dampness  in  the  attDOS- 
phere,  though  never  witii  rain,  so  far  as  h«  remedi- 
bers.  The  sound  Is  so  very  like  the  cblrji  of  a  tiinl 
that  KuperstiLious  fishermen  attribute  it  to  tJieghuUs 
of  little  birds  that  have  blown  to  sea  and  druwoed. 
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Jamwi  Un.\\  has  tvecn  ciectetl  member 
ocadvray  in  llie  place  of  Lbe  late  Dr.  J. 
Iih. 
•  exp«>rira«nU  oti  tlie  relative  efficiency  of 
llluiuiiianla  for  lighthouse  purposes,  which 
g  carrieil  out  in  England  by  the  Trinity 
,  Invo  iu  some  respects  been  completed ;  and 
iport  the  cuiicUuiuiia  previously  arrived  at, 
ihcre  seemB  to  be  iiltle  difference  beiween  gas 
nc-oil  for  all  practical  jjurpuses,  except  that 
Ight  is  slightly  superior  iu  Que  weather,  bub 
eleclrit'-  light  has  provetl  va.^tly  better  than 
The  crucial  test  uf  the  latter,  however,  is  in 
itther;  and  it  is  stated,  that,  Iu  some  uf  the 
Ion?  matle  when  the  weather  was  rather 
li«  light  did  not  hold  itN  own  against  the  other 
l5.  Important  tests  will  be  made  this 
»  when  hazy  weather^  and  a  greater  variety  in 
Itions  of  the  atmosphere,  may  \ye  expected, 
reil-equippetl  expeilltlon  to  East  Africa  will 
irtaken  by  Dr.  DomiuiU  von  Uardeggur  in 
tmn.  The  fir«l  object  of  the  expedition  will 
Kplore  the  stretch  of  country  between  Sela 
rar,  then  that  town  itself  and  its  neigbbor- 
Liftstly,  if  the  circumstances  are  favorable, 
lenetrate  the  laiul  of  the  Somali  to  Ogaden, 
irough  to  Schoa.  The  geographical  and  eth- 
ilcal  stiidie*  of  the  expedition  will  be  under- 
f  Profe«or  Panlitschke;  the  geological  and 
I,  by  Dr.  von  Hanleggar  himself.  A  phyal- 
it   as&istAnt   naturalist   will    accompany   the 

r  univertity  of  Freiburg,  in  Saxony,  is  to  have 
tute  of  roologj-,  Professor  Welsmann  having 
H  condition  of  his  remaining  there. 
i  ftcvenili  general  congress  of  German  analyt- 
tniAts  w:is  held  this  year  at  Munich  on  the  9th 
Iftt,  and  the  work  of  the  honorary  committee 
td.  The  resolutions  passed  mostly  referred 
Bfltrictions  of  the  German  laws, 
ft  recent  meeting  of  the  Physiological  society 
to.  Professor  Kronecker  spoke  of  a  series  of 
ionary  ueoAures  to  be  observed  in  cases  of 
Ife  by  an  infusion  of  common  salt  solution, 
i  described  how  animals,  after  severe  U>as  of 

overed  in  the  best  and  most  rapid  muiiiie'' 
4octng  into  their  blood-channels  a  like  quaa- 
Dommon  salt  solution.  In  the  case  of  bifu- 
[  albuminnua  soIuLjuns,  of  scrum  sanguinis, 
ai  of  the  hlorMl  of  another  individual  of  the 
ecies  deprived  of  it^  fibrlne,  there  was,  accord- 
lirect  measuremenlfl,  an  invariable  ilestnie- 
Uood-corpusctes.     With  infusionH  of  common 

tJou,  on   the  other  hand,  bloo«l-corpuscle3 
to  Increase  somewhat  rapidly.     Professor 

r  U»cn  proceeded  more  particularly  to  lay 
tionary  rules  to  be  olwersed  in  applying 
to  man.     In  the  first  place,  the  compo- 
e  Afdution  must  be  such  a^  was  most  com- 
Wilh  the  human  organism.     It  would  api>ear 

liition  of  0.73  %  exercised  the  Iea*>t  Irrila- 

«>  human  bodv,  and  was  therefore  the  most 


appropriate  for  infusions  designed  to  save  life.  The 
addition  of  the  carbonate  of  an  alkali,  recommended 
by  some,  had  an  injurious  effect.  t)f  great  importance 
were  the  velocity  Hiid  pressure  with  which  the  infu- 
sion was  injected:  both  ought  to  corresipoiid  with  the 
velocity  and  pressure  in  the  vein  into  which  the  solu- 
tion entered.  The  common  salt  solution  should, 
further,  be  disinfected  beforehand  by  boiling,  and  Iho 
air  which  penetnitwl  into  the  reservoir  while  it  wjw 
being  emptied  must  be  filtered  by  means  of  a  wadding 
stopper.  The  Injurious  effect  of  too  strong  pressure 
was  illustrated  by  a  comparative  experiment  on  two 
rabbits. 

—  The  reduction  In  letter-postage  from  three  to 
two  cen\s  commenced  on  Oct.  1,  1883.  It  is  Interest- 
ing to  note  the  effects  of  this  reduction  ou  the  {wstal 
business  of  the  country  as  deduce<l  from  the  returns 
for  the  year  ending  June  .31,  1S84.  During  the  flrat 
three  months  of  the  year  the  ihree-cent  rate  was  in 
GiTect.  and  the  sale  of  stamps  was  much  reduced  In 
anticipation  of  the  reduced  rate.  The  Increase  in  the 
sale  of  ordinary  postage-stamps  for  the  five  years 
ended  June 31,  ISB3,  was  10.1  %;  for  the  year  1883  the 
increase  was  8.0%.  It  is  probable,  that,  owing  to  the 
general  stagnation  in  business  industries,  the  increase 
would  have  been  Ic«8  than  S%  in  1S84  but  for  the  re- 
duction of  postage.  There  wns,  however,  an  actual 
increase  of  21  %  in  the  number  of  'ordinary  postage- 
stamps '  sold,  or  from  1,202.743,(>00  to  I.-I:j9,7»8,000, 
—  an  increase  of  12,4  %  over  tlie  year  1883,  and  of  11  % 
over  the  average  increase  for  five  years.  The  revenue 
from  the  sale  of  these  stamps  was  $30,307.00(1  in 
1883.  $20,077.  U4  in  188-1,  — a  diminution  of  $1,230,- 
000,  or  4%.  The  i»8ue  of  postal-cards  h.xs  heretofore 
increa.^ed  more  rapidly  than  that  of  letters,  or  at  the 
rale  of  13.7%  a  year  on  the  average  for  the  five  years 
mentioned.  During  the  last  year  the  number  dimin- 
ished 4.4%,  or  from  370,000,000  to  302,lKX»,000.  In  the 
natural  growth  of  the  business,  the  postal  revenue 
for  the  next  year  will  probably  be  greater  under  the 
low  rate  than  It  has  ever  been  under  the  high  rate. 

—  Mr.  Maxim,  the  electrician,  has  invented  a 
machine-gun  by  which  the  energy  of  the  recoil  from 
one  discharge  is  employed  to  load  and  flre  the  next 
round.  The  rate  of  firing  is  controlled  by  a  lever; 
and,  when  the  gun  is  onco  adjtuied  to  a  certain  desired 
speed,  it  goea  on  firing  at  that  rate  until  all  the  am- 
munition in  the  magazine  is  exhausted,  whether  the 
tnan  In  charge  be  kiilcd  or  not.  The  maximum 
rale  of  firing,  when  the  bullets  have  an  initial  velocity 
of  twelve  hundred  feel  per  second,  is  six  hundred 
rounds  per  minute. 

—  The  U.S.  signalservtce  Is  about  to  undertake 
the  publication  of  a  general  bibliography  of  meteor- 
ology and  allie<l  topics  (such  as  earthquakes,  terres- 
trial magnetism,  and  meteors),  and  requests  from 
the  writers  of  all  countries  a  complete  list  of  their 
contributions  to  the  literature  of  these  subjects,  In- 
cludinf;  the  titles  of  all  separate  works,  papers,  and 
published  obwrvfttions.  The  number  of  •liles  already 
on  hand  is  about  thirty-five  thou!<and.  Especial  at- 
tention is  invited  to  the  importance  of  full   titles. 
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with  deUllfl  of  size,  and  place  and  dat«  of  publiea- 
Uon.  References  to  periudicals  Bhould  be  on  ihla 
pattom :  — 

**  Qoelelot.  Lambtrrt  Atlolphe  Jmcf|Qt<a, 

dur  1m  omtro*  (]u  iuoIb  d'AvrlJ,  IMS. 
Bnixcllri,  Aoul.  gel.  Bull.,  XIX..  \Wi,  ft36-«37." 
Correspondonce  should  be  Addressed  to  the  cUicf 
signal-offlcor  U.  H.  army,  WasUiiiglon. 

— When  the  physical  aludiea  of  the  Gulf  of  Mexico 
and  the  Caribbean  Seu^  now  prosecuted  by  the  U.  S. 
ooast-iturvey,  are  brouglil  to  \\n  end,  and  when  our 
knowledge  of  ihi^  naiurnl  hiAtory  of  these  watnrs  is 
suUiuiently  incre.osi-d,  we  shall  hope  u>  sec  a  mono- 
graphic description  of  theni,  After  the  pattern  of 
Ackerroaiin's  admirable  '  Hcitroge  zur  phy^dsohen 
geographic  der  Ostsec'  (Hamburg,  Muissner,  1883). 
The  arrangement  of  subjects  is  logical  and  syste- 
inatic,  and  lacks  but  Dne  ihapler  of  being  complete, 
for  geological  ilrucltire  aloue  is  not  discussed.  The 
first  division  of  the  book  considers  the  form  of  llie 
shores  and  bottom,  under  the  heading  of  morphology, 
llluAtraled  by  hatliymeLric  charts  of  fine  execution; 
then,  omitting  the  origin  of  this  form,  recent  geo- 
logical action  along  the  shores,  and  tlie  evidences  of 
secular  elevation  and  depression,  are  discussed.  The 
phy.<*[cal  relations  of  the  sea  are  described  tinder  cur- 
rents, winds  and  their  effects,  and  the  distribution 
of  temperature;  and  iho  chapter  on  biology  opens 
with  a  general  discussion  of  the  causes  that  influ- 
ence the  occurrence  of  marine  life,  followed  by  an 
account  of  the  horizonlal  and  vertical  distribution 
of  the  fauna  and  flora,  and  concluding  with  the 
effect  of  the  Dalllc  on  the  habitat  of  certain  birds. 
The  inward  and  outwanl  flowing  currents  at  the 
wider  entrance  to  the  sea  are  described  In  detail, 
and  the  tide  is  traced  till  it  disappears  with  a  height 
of  only  one  centimetre  al  Memel. 

—  The  geographical  society  at  Hallo  has  published 
a  valuable  local  bihiingraphy  of  physical  and  hiatnrl- 
ca\  writings  (*  Die  landeskun<lliche  litteralur  fiir  N'urd- 
thiiringen,  den  iiarz.'etc,  tlalle,  188:J),  covering  170 
pages,  clearly  arranged  on  a  well-con'tidered  plan.  It 
begins  with  natural -hi  story  topics  (»uch  as  geology, 
hydrology,  climace,  fauna  and  flora),  next  tiiking  ques- 
tions that  refer  to  populalion  [such  as  anthropology, 
siailatics,  economics,  and  folk-lore),  and  ending  willi 
papers  of  special  or  hiatoric.il  interest ;  all  of  this  be- 
ing arranged,  lirsL  for  larger,  and  then  for  smaller, 
geographic  areas.  Mapx  of  all  kinds  are  included  iu 
the  lists,  and  a  good  Index  to  the  various  subdivis- 
ions allows  easy  reference  to  any  subject  or  place. 

—  Scudder's  'History of  the  United  States'  (Phila- 
delphia. J.  li.  BuMor)  belongs  (o  the  class  of  manuals 
which  includes  the  hislorleH  by  8.  Eliot,  T.  \V.  Hig- 
ginson,  A.  Gilman,  and  others;  but  our  limits  will 
not  pennlt  us  to  point  out  how  it  dilYei's  from  ihein. 
Its  typography  is  attractive;  and  it  is  a  marvel  that 
so  many  maps,  portniils.  and  other  engravings,  can  l>e 
given  in  a  volume  which  is  sold  at  so  low  a  price. 
Among  Miire  of  the  novel  ill  iisi  rations  may  be  named 
a  map  of  tht-  physical  fej»tures  of  the  Uiiiled  Estates, 
not  entirely  sit'sfactory  ;  a  map  of  the  di-^coveries  on 


the  Atlantic  sealmard  in  the  fifteenth  cmttiry; 
progress  of  population  westward  In  the  Unitv^l  SI 
the  sectional  weather  divisions  employed  by  the 
signal-service  ;  the  standard-time  belts  ;  and  a 
large  number  of  diagram-ma|>s,  most  of  which] 
admirable,  insert^'d  in  the  text  to  explain  tiio 
i>attle8,  progress  of  clvlllKalion,  «tc.     The  text  isckv. 
readable,  and  concise. 

—  Thefifieentli  report  of  the  Massn'  ' 
of  !>tatii!itics  and  labor,  by  Carr<dl  D.  >N 
an  Interesting  paper  on  the  condition  of  the  woi 
girls  in  Boston;  and  thi^  is  followvd  by  an  eli 
study  of  the  comparative  wages,  prices,  ami  eosC 
living,  tn-  Massachusetts   and  Oreat   Brit&m  la 
pcritxl  between   184H)  and   ISS^.      As  to  wagMy 
Wright's  resnlt  is  as  follows:  that  the  getieialsi 
weekly  wage  of  the  employees  in  the  industrlen  cao* 
BidereiJ  in  Massachusetts  was  Tl  +  %  ttlgher  thm  (h? 
general  average  weekly  waj^e  of  the  empli.'  > 
industries  considered  in  Great  Britain.     A> 
living,  it  apiiears,  that,  on  any  ba*is  of  yearly  txp^a^ 
dilnre.  the  prices  of  articles  entering  into  the  rrm^ 
living  were,  on  the  averaae,  l7.2S>%higher 
chu<<et.ts  in  1883  than  in  Great  Britain;  ll. 
figure,  11.49%  was  due  to  higher  rents  in  il .    ^ .  i 
setts,  leaving  5.&()%as  indicative  of  the  hliiLcr      i 
of  living  In  Massachu<ielLB  as  compared  witli  dreii 
Britain,  as  regards  the  remaining  elements  of  exprniL 

—  The  American  academy  of  medicine  lield  tti 
annual  convention  in  Baltimore,  Oct.  2S-29,  wiU 
Dr.  Benjamin  Lee  of  Philadelphia  ^as  preiitlenL 
None  but  medical  men  who  have  had  a  liberal  roUe* 
giate  education  arc  eligible  for  membershiit  in  ihii 
association,  whicli,  among  other  things,  endcavimlft 
promote  reforms  and  troprovemeuLs  In  medical  *4o> 
cation. 

—  The  At-sociation  for  the  advancemeni  ■ 
also  held  its  annual  meeting  in  Baltimore,  v> 

and  31,  under  the  presiding  galdanc«  of  Stre.  Joltt 
Ward  Howe. 

—  The  excellent  'Monthly  re feiync^- lists,*  wbidi 
arc  printed  by  Mr.  W.  E.  Foster  of  the  PrcvMaw 
public  liltrary,  should  be  watch«?d  by  sclentiflc  mm 
as  well  as  by  literary  readers.  The  August  numUt 
(vol.  iv.  No.  8)  contains  a  handy  index  to  articlrsae 
earthquakes,  theories  and  ol>servation>*,  wbicti  wsi 
suggested  by  the  shock  of  Aug.  10,  18*^.  In  jinUiai 
of  the  list  of  memoir*  and  articles  which  are  cilsd, 
tlic  reader  should  remember  that  it  is  prepared  tx 
popular  reading,  and  not  as  an  index  for  tb«  Ml^ 
moldgist,  or  even  for  the  pliysicist,.  The  second  pBt 
of  Ihe  same  number  is  devoted  to  the  early  Enjtllik 
explorations  of  America. 

—  The  portrait  accompanying  our  occotwi  of  Sir 
William  Thomson  was  engraved  from  a  phutogrtpk 
taken  in  Canada.  Sir  William  has  ainco  kxi  Ur  i 
photograph  in  Baltimore,  copies  of  which  cau  b«  hi<) 
on  application  to  Cummins,  photographer,  7  Nonli 
Charit-8  Street,  Baltimore. 

—  Ensign  E.  E.  liayden  of  the  U.  S.  naryhMbsn 
ordered  to  duty  at  the  Uarvard  observatory. 
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FRIDAY,  NOVEMBER  14,   18S4. 

COMMENT  AND  CRITICISM. 
The  custom-housk  at  Philadelphia  and  the 
Treasury  department  at  Washington  are  wres- 
tling over  a  difficulty  growing  ont  of  the  special 
tariff  upon  *  philosophical  instruments/  Sucli 
iDStniments  are,  under  the  law  of  18^3,  sub- 
ject to  a  duty  of  thirty-five  per  cent,  while 
instruments  of  gloss  or  metal,  not  '  philosophi- 
cal,' are  subject  to  forty-five  per  cent  duty. 
Where  can  the  line  be  drawn?  An  astronomi- 
cal telescope  is  evidently  philosophical,  as  the 
word  goes.  But  there  are  instruments  of  every 
grade,  from  the  2(i-inch  equatorial  to  the  little 
glass  through  which  the  oi>era-goer  contem- 
plates the  movements  of  his  favorite  prima 
donna;  shall  they  all  be  classed  together?  If 
not,  who  can  define  what  telescopes,  spyglasses, 
binoculars,  lorgne'^tes,  microscopes,  and  other 
instruments  for  aiding  vision,  are  entitled  to 
patents  of  nobility  which  shall  distinguish  them 
from  the  plebeian  mass  of  '  manufactures  not 
8|>ecially  provided  for  in  this  act'?  Of  course 
the  same  rjiiestion  arises  in  the  case  of  chemi- 
cal and  physical  instruments  of  all  sorts,  which 
may  Ihj  used  either  in  a  laboratory,  private  or 
public,  in  a  factory  or  telegraph-oilice,  or  in  a 
children's  playroom.  It  is  understood  that  the 
aid  of  the  National  academy  of  sciences  will  be 
invokcfi  to  furnish  a  solution  of  the  problem, 
and  the  result  will  be  looked  for  witlt  great 
curiosity. 

TiiK  ruoiu.KM.  how  to  make  sci(?ntilic  assem- 
blies more  profitable  to  those  wht>  attend  them. 
is  constantly  recurring,  it  is  conceded  that 
the  more  i>rofound  and  special  a  paper  may  be, 
the  fewer  will  be  the  number  of  those  who  take 
an  interest  in  hearing  it.  On  the  other  hand, 
if  those  who  are  special  and  profound  are  not 
to  be  encouraged  to  prt\sent  their  papers  to 
scientiHe  associations,  who  shall  have  the 
privilege?     Certaiidy  not  the  vague  and   the 
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shallow.  Papers  must  be  presented,  as  elabo- 
rate and  recondite  as  can  be  secured ;  but 
such  papers  repel  the  auditors.  What  shall  be 
done  in  the  dilemma  ?  How  can  the  mathemati- 
cian presenting  some  new  development  of  the 
theory  of  functions  expect  to  interest  the  bot- 
anist? How  can  the  petrographer  discussing 
the  microscopic  aspects  of  rocks  command  the 
attention  of  the  morphologist  ?  Or,  in  a  philo- 
logical association,  how  can  an  elaborate  paper 
on  some  point  in  the  grammar  of  the  Vedas 
command  the  attention  of  linguists  who  liave 
never  learned  the  Sanscrit  alphabet?  Itas  the 
advancement  of  knowledge  reached  such  a 
point  that  there  is  no  place  left  for  the  general 
society,  the  academy  of  science,  and  is  spe- 
cialization to  be  so  special,  that  each  line  of 
inquiry  is  to  be  considered  only  in  a  limited 
company  of  those  who  are  devoted  to  it? 

We  venture  to  in,ake  a  few  suggestions  which 
seem  U)  us  worth  considering  by  those  who  are 
called  upon  to  manage  scientific  meetings, 
especially  the  annual  gatherings  which  bring 
from  a  great  <listance,  at  a  great  expense, 
those  who  arc  desirous  of  securing  the  utmost 
advantage  from  the  meeting.  Fir.st^  Let  the 
committee  in  charge  make  arrangements  of  a 
positive  character  for  the  con<luct  of  the  meet- 
ing, and  require  conformitN'  to  their  regula- 
tions. Among  these  rules  should  be,  (1)  a 
strict  adherence  to  the  :dlolted  time;  (2)  tlie 
presentation,  in  ailvance,  of  an  abstract  of  what 
is  to  be  reiul  (and  tliis  should  be  printed,  par- 
ticularly if  it  contains  any  tabular  statement, 
inatiiematical  formulas,  chemical  formulas,  or 
other  rigidly  technical  statements)  ;  (3)  the 
allowance  of  a  definite  time  for  <liscu8sion,  qut's- -- 
tions,  answers,  and  (H^mments.  Seconds  \,ji 
every  speaker  or  reader  fQilfrih'o  ha^Jfi  ')^sfat- 
iug  in  general  terms  th<S'^arpose  df  his  inves- 
tigation, its  rt>Iation&  to  other/work,  and  its 
results,  refraining  frojB'  going  jlnto  minute  de- 
tails unless  he  is  surd  tiiat  a  jkjnsiderable  pnrt 
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of  the  auflienc'e  can  follow  him.  Let  him 
always  remember  that  there  are  some  state- 
ments which  the  mind  cannot  rciidil}-  receive 
through  the  portal  of  the  ear ;  and  there  are 
but  few  which  cannot  bo  simultaneously  pre- 
sented, both  to  the  eye  and  the  ear.  The  dia- 
gram, the  printed  formula,  tlic  abstract,  may 
cost  the  speaker  a  little  expenditure ;  lint  it 
will  save  the;  hearer  a  vexatious  outlay  of  time 
and  attention.  Thirds  Let  there  be  a  liberal 
margin  allowed  for  social  intercourse  outside 
of  the  meetings,  not  merely  for  public  recep- 
tions and  excursions,  but  for  those  informal 
introductions  and  interviews  which  to  man\- 
persons  are  the  best  part  of  scientific  gather- 
ings. AVe  should  not  then  hear  it  said  so 
often,  *'This  would  have  been  a  very  pleasant 
meeting  were  it  not  for  the  pajxTS  which  were 
read." 

A  HEMAHK  made  in  one  of  the  papers  rend 
before  the  recent  Woman's  congress  in  ISalti- 
morc  suggests  an  interesting  argument  in  favor 
of  the  kindergarten.  It  is  well  known,  that, 
in  its  development,  each  new-born  being  passes 
through  very  much  the  same  st:iges  that  liis 
ancestors  hnve  been  through  before  him.  Even 
after  birth,  the  growth  of  tlie  cliild's  intelli- 
gence simulates  the  progress  of  the  Inmian 
race  from  the  savrige  condition  to  that  of  civi- 
lizntion.  It  hns  been  showii  by  Prever,  and 
others  who  have  studied  infjint-developnient, 
that  a  faculty  which  has  been  ac»|uired  by 
the  race  at  u  lat<!  stage  is  late  in  making 
its  appearance  in  the  child.  \ow,  reading 
and  wiiting  are  arts  of  comparatively  recent 
achievement.  Savage  man  could  reap  and 
sow  and  weave,  and  build  houses,  long  before 
lie  could  communicate  his  thoughts  to  a  person 
a  distance  by  means  of  written  speech. 
»tQ  is,  tlicn,  reason  to  believe  tliat  a  cliild's 
l^iptelligence  woukl  be  l)est  trained  by 
~  skilful  in  many  kinds  of  manual 

l«)7T»i^  ^3^titi£^*^9>^^  ^^   torture   ])im   with 

Ih  o  be  deri.ved  is,  that 

y,.  _  d  be   instruction   in 

mauu.  -t  reading  and  writing 

could  be  u**..  •  ^^asuro  and  with  ease 


by  a  child  who  bad  been  fitted  for  taking  tliem 
up  by  the  right  kind  of  preparation.  The 
argument  is  a  novel  one,  and  it  certainly  seenifl 
plausible. 

LETTERS   TO   THE  EDITOR. 

Change  in  the  color  of  the  eye. 
In  Science^  p.  367.  you  say  the  color  of  the  irii. 

*  after  early  childhood  '  '  docs  not  vary  with  ige:'I 
think  I  can  give  you  positive  evidence  that  it  doei 
My  own  ey<f8  were  called  black  (in  reality  darkbrovn) 
until  after  I  was  forty  years  old.  About  that  time 
they  commenced  to  change,  and  are  now  blue-^j, 
with  streaks  of  light  hazel,  which  last  are  fast  fidi^ 
out.    The  same  thing  happened  with  myfatherVeyw. 

I  remember  him  at  forty  years  and  under,  irith 
thoroughly  black  eyes,  and  there  are  portraits  of  hfaa 
which  show  him  thus;  but  betw4>en  forty  and  fifty, 
hia  eyes  changed,  and  eventually  became  a  blue,  with 

II  very  slight  tint  of  hazel,  not  noticeable  withoDt 
close  observation.  TiiKonoitK  F.  McCurdt. 

Norwlcb  Town,  Conn. 

The  eggB  of  Ornithorbynchns. 

The  editorial  comments  in  a  recent  namberirf 
Science  (p.  412),  on  the  revival  of  forgotten  statements, 
lead  me  to  Iwlieve  that  some  more  old  matter  may  be 
revived  with  profit.  The  telegram  sent  to  the  meet- 
ing of  the  British  association  from  Professor  Liver 
sedge,  announcing  the  fact  a>certainc(l  by  Mr.  W.  H. 
Caldwell  ( Science,  iv.  2(U ),  that  Ornitiiorl'iyncbus  lays 
e;:gs,  has  been  universally  hailed  as  an  entirely  t>e» 
discovery;  and  a  number  of  the  prominent  British 
zoologists,  whom  we  had  the  pleasure  of  welcomin?  t* 
AVasliiiigton  reeoiilly,  wore  unaware  that  the  ovipari- 
ly  of  tln:;  nioiiotreme  liad  long  befrtr**  been  definiwlT 
announci-d,  and  an  egg  figured.  Xeverlhe]es.«.  siK'h 
is  tlio  fact;  and  an  exionsive  series  of  old  coiHtiieiils 
and  applications  of  the  fact  appears  Jn  the  literature 
of  zoiiiogy.  I  net'd  only  refer  to  some  of  the  nv^i 
prominent,  and  others  can  follow  up  the  subj«'t  in  thi; 
publications  of  thf*  day. 

In  1S2S)  (Jroffniy  yaint-Hilairc  published  a  men!"ir 
in  tlie  Annnlfs  dcs  tirirnccs  u^iturt-Ueit  (xviii.  I'i7-T4). 
in  whicli  he  reproduced  ixjinure  of  an  e\i'j  of  the  natu- 
ral size  (pi. .'},  iig.  4).  This  was  communicated  to  him 
by  Prof.  Roliert  E.  Grant  *>f  Ijondon,  who  drew  otif 
of  a  nost  of  four  obtained  by  a  Mr.  Holmes.  Two  of 
lliosi!  eggs  were  reported  to  have  l>een  obtained  by  thf 

•  Mus(*um  tie  Manchester;  ■  and  it  would  l»e  well  for 
our  Manchester  friends  to  hunt  them  up.  and  *f* 
whether  Ihey  are  still  to  be  found.  As  a  rfSull  of  a 
general  belief  in  the  oviparity  of  the  animal,  several 
of  the  naturalists  uf  the  day  reviiied  the  cla-sification 
of  the  vertebrates. 

In  1830  Dr.  Joh.  Wagler,  in  his  'XatiirlifheR 
system  der  amphlbien/  proposed  a  peculiar  clis* 
(Gryplii — Greife),  in  which,  however,  by  illegitim»tf 
as.sumptions,  he  included  the  ichthyusauriaiis,  plesi- 
osaurians,  and  pterodactylcs. 

In  1831  Charles  L.  Uunaparle,  prince  of  Musign*- 
no,  in  his  *  Saggio  dl  una  distribuzione  roetwica 
degli  animalt  vertebrati/  also  isolated  the  mono- 
tn^mes  as  a  ])eculiar  class  (Monotrema),  defining  it 
in  the  following  terms:  "I  Monotrcmi  sono  animali 
vertebrati,  a  sangue  calido,  ocZ/xin,  quadruped!;  re^pi- 
rano  per  mezzo  di  polnioni;  Itauno  un  cuore  bilocu- 
lare  biaurito.'* 

And  even  long  before  the  egg  was  thus  flgureJ, 
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and.  It  tnar  hv  said,  the  ovirNirity  of  Uie  monolremps 
fin  ii^lictl,  the  fuel  liad  been  iiulhoritatively 

pn  Sir  John  .Limistin.  fur  insluncp,  pspo- 

'*. .  1  ihiit '  the  feitinto  U  ovipnrotis.  ntul  Iive» 

ill  .  tli*'  ;;romi(l  *  (  Trnns.  Linn.  noc.  LiniiVm, 

x<-  Th'-*  Kvv.  Dr,  Klciiiiii^;,  in  his  '  Phikiso- 

pL  :y*  (ii.  215).  published  in  1822,  rt»markcd, 

ii<  '  '■»«  animnls  arc  ovipanm^  (Hiid  we  can 

«-:<  '  rrniii  n  dutiht  uii  the  suhjoct,  as  thf.  fyffn 

A*  -  luftmillcij  to  Lonflon),  it  would  be  interMt- 

lii  Hit'  niJitint'r  of  inciibiklioii.**     Further, 

K  't^*u\   In   :iilini!   Ihe  nKinotr(*mP8  iiriioiig 

\\.^    ...  -lividiiig  th<?  Vertebriiia  '■with  warm 

blood  '  MipidB*  Riid  'birds,'  and  ihe  former 

Into  M  uifi'  (*1.   riaefnt;tria*    jH'dotA   and 

•prwja,  ;iiid  *  2.  M.ir*up(alii\ ' ).  and  '  II.  Monntp'fnat.i.' 
Hut,  iiotwiihflandinic  all  those  fact*-,  accpttrUm  as 
l/t  7*      ■      ••      '   "  iin?JifUtali<.ii8  and  aiithehticUy 

vt  !  into  pi>?iiivt*  diaheluf;   and 

b'       ,  iut*;d,  and  took  llint  decidedly 

r«Lri>Kraxlf^  cotirsi*,  which  olhcfs  had  rnicred  upon,  of 
a9»»ciating  iho  nionotrenies  with  the  marsupials  in 
llirunnatiiit  ti.'ial  negative  group  of  Ovovi- 

Tlpira,  or    I  ;i.     I.    too,  wa*t   mj  far  iiiQu- 

f  n- ■  '  '■■   •'  •'■fi'Uni  nr  dishollef,  and  by 

111.  ■•■n\n  t^tiis,  to  that  of  a  rep- 

tii.  .        V  as  a  spt'cial  attribute  of 

thr  uiammnW  in  1^7^,  ulllmniEh  1  declined,  on  oIIrt 
flivldnni'**.  M  inrlndfi  a  small  eizti  fur  Ihe  cazB  in  my 
dl '  Lisa.     I  then,  also,  adujjtint;  Ihesnb- 

e:  .la.  DldelplitA,  and  Ornltliodelphia, 

tr  iiilii  the  ti'-i."   .r.,..ip,^  cLnnbinini; 

iL  r  the  nam-  and  onnlra-^l- 

ii<  •■•  I'roiotl.'  -I*  names  havt> 

si  1  by  l*roft'ji;ior»  Uu.\l»'y,  Flower,  and 

nt'  mui'h  u-*  Professor  llnxley  did  not 

^f  '       ■         *  i-i'rihed  to  hira. 

I  T    Ilnxley  ha* 

r^  ,.,  .ij;h    apparently 

«  iiion.  to  the  raoiiodelphs, 

«  II  ime  (Melatherla)  for  the 

n  1  (dil    lu  jippni'iate  the  need  for  such 

t(.  ^,    whirh  vlritnilly  l>ect>mc  exact  syno- 

n  '■  Iphia  III- riiicVntalia.  and  UUlelphla. 

:  »l;iu  as  to  the  oviparlty  of  mono- 
l-  III.  I  Idsi  ht  nieniory,  so  that  no  i>ne 

t.  redisi'overy.     In  view  of 

•,[.  iticl>m,  thrrefore.  further 

ii  ui'i:L-,-b.ii  y  to  injure  the  admission  of 

II,  .    as  %'ulid.     Itnt    Mr.  Caldwell   hat 

i  i.  .   HI,  njvg    quite  new,  that   the 

'■  niernblnslic.     This  tlls- 
i-  .    :    _        iiii  hearing  on  the qtiestlon 

«•(  I  u(  the  nianituals.  and  i<t  anla;;onistiC  to 

i]  'n  of  Professor  Huxley  ihal  iht'  typo  wns 

3  ^'^  from  the  aniphil»i:in8,  while  It  In- 

Mllty  that   Professor  <'optf   may  be 

. ;•  \n  aftiliating  the  aiicefttors  of   tin* 

idaU  to  tho  theriomorphous  reptiles  of  the  Per- 

VK  TllKU.   OlLI.. 

Sun  spots. 

Tt<*'   lon!X  delayed   maximum  of  solar  spots^  now 

tr  '^etl.  hiia  attracted  unusual  attention 

t-  -liciiy.     To-*lay  and  yesterday  the 

•  1  ■'  uf  the  3un  was,  for  the  first  lime 

i;  -n  months,  observed  t^i  l>e  entirely 

the  oecnsiiiii   next  preeedini  this 

25.     Durini;  the  past  two  years,  Ihe 

iiys  on  which  the  siui  w.'\'»  observed 

It  >pots  were,  in  1882,  Oct.  It  and  Dec.  3, 

..  Feb.  i;j,  and  May  2o.  26.  27,  and  28. 

Uaviu  p.  Todd. 
Lft^jBBco  ohMtfvtttiirr,  Aabanl,  Vam.,  Nuv.  s. 


The  Duxnexical   measure  of  the  success  of 

predioUons. 
Suppose  we  hsre  a  method  by  which  questions  of  a 
certain  kind,  presenting  two  alternatives,  can  in  every 
ease  be  answered,  ihoiii;h  not  always  rightly.  Sup- 
pose, further,  that  a  lanje  number  of  such  answers 
have  been  tJjbulated  in  (Nmiparlf^on  with  the  events, 
so  that  we  have  given  the  following  four  numbers;  — 
(aa),  the  numlwr  of  <|ue9tionB  for  which  the  answers 

were  tho  first  way  and  the  events  the  first  way; 
{ab)t  the  number  of  <]iieslions  for  which  the  answers 

were   the  first  way  and  the  events  the  second 

way; 
fba),  the  number  of  questions  for  which  tho  answers 

were  the  second  way  and  the  event-s  the  first 

way; 
(f*6),  the  number  of  questions  for  which  the  answers 

were  Ibe  second  way  and  the  events  tlie  seooml 

way. 

Then  the  problem  is.  from  these  data  to  assign  a 
numerical  measure  to  the  success  or  science  of  the 
method  by  which  the  answers  have  been  [troduced. 
Mr.  G.  K.  Gill>ert  {Amrr.  ut^tnn'olotjirat  jutirua I,  Sep- 
tember.  1884)  has  reecntl    :  ^  a  formula  for  this 

piirpnm*;  and  1  de,^lre  to  -v. 

I  make  use  of  two  prlu>  .,,.  ;  ue  first  Is,  that  any 

two  niethodn  are  to  be  regjirded  an  cr^nal  appruxima- 
lions  to  complete  l(nowle<lge,  which,  in  the  long-run, 
would  trive  the  snme  vnhies  for  <aa),  (cib).  {fxt),  and 
(66).  The  second  principle  1^.  that  If  the  answeni 
had  been  obtained  by  selecting  a  determinate  propor- 
tion of  the  questions  by  chiince,  lobe  answered  by  iin 
infallible  witness  while  the  rest  were  answered  I'y 
an  utterly  Ignorant  person  at  random  (using  yes  anil 
no  with  determinate  relative  frequencies),  then  tlie 
approximation  to  knowled^'e  in  the  answers  so  r>V>- 
tained  would  ite  measured  by  the  frrtetjnn  expressing 
the  projvorlion  of  quef>tions  put  to  the  infallible  wit- 
ness. The  second  witness  may  Icnow  hoto  oftpn  lie 
ought  to  answer  *yes;'  but  I  give  him  no  credit  for 
that,  because  he  is  ignorant  when  he  ou^ht  to  answer 
*yea.* 

Let  [  be  the  proportion  of  questions  put  to  the  lo- 
fallihle  Witney's,  and  let  j  lie  the  proportion  of  qu«'8- 
lions  wliich  the  ignorant  wilnesfi  answers  in  the  first 
way.  Then  we  hare  the  following  simple  equa- 
tions:— 

(mi)  =  ij(aa)  +  {ba)\  +(1-0J !(««)  +  {ha)\, 

IM  =  (1-0(1  -i)j«w)  -t-  (fta)(. 

Ifcb)  =  i)iah)  +  (bb)  I  +  (1  -  0  (1  -j)\  iab)  +  (66)  [. 

Now,  whal«ver  the  method  of  predicting,  these  equa- 
tions can  always  he  satUfied  by  possible  v'ajues  ol  i 
and  j,  unleps  ilie  answers  are  worse  than  if  they  had 
been  taken  at  random.  Consequently,  in  virtue  of 
the  two  prineijdes  just  enunciated,  the  value  of  ( 
obtained  by  solvirtg  these  equations  Is  (he  measurt* 
of  the  science  of  tliu  method.     This  value  Is, 


i- 


(uu)  +  (^a)        (uM  +  (W»)' 
(Ort)  ,    (bb)    .  '_ 


(uu)  +  (ba) 
)(aa)  +  {f 


\  thill 
{bbi 


I 


Mr.  Gilbert's  formula  hoa  Ibe  same  uumermtor,  but 
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a  (lifTcnMit  ili-n"iniii;t!f>r.     It.  is.  in  ihc  prosciit  iinTa- 
lion. 

■.tif'f.fr,        :ith,(/.fi'i 


a'.}      'h'l, 


a.i. 


mi)-  ■  i'lb. 


\h., 


!/»ft'-- 


For  .s*Ti;(;int  Kinl«'v's  t(>rn:iiI(>-i>ri'(Iirtions  I""}- 
•J**,  inh)     72.  ihn)     'SA.  (W<)  -2.(i.m».    Kroni  iIh-x-  (lata. 
Mr.  'iilhiTl  Hn«I.H  /  ~  0.'.iHi.  wliilt*  inv  fi»rniula  jjivt-s 
I  --  O..Vj;i. 

If  tlii:f|Ut'-<tiiins.tliiMili)  piTSfiit  inipro  tbaii  two  altor- 
iiiiii\fi.  it  \v»juIiI  lM'ii(;c<'>s:iry  to  assign  n-lativc  valiio> 
or  ni'-a*>iii<*t  to  tli'*  difrcrfiit  kimls  of  Ini^l:lk<•s  that 
initflit  hf  n)a<l<\     I  Iiavc  a  sftlulion  for  this  raM*. 

Another  jirolilcni  is  to  nica-^iiin  tin*  utility  of  llu' 
iiiiMlioil  of  pi'cilif'iion.  For  tliis  piirposi*,  let  /i  1)« 
\\\v  profit,  or  >.avini;.  from  ]nvilii-lin.i;  a  toriiailo.  ami  h'l 
/  Im'  tjjt!  loKs  from  cvrrv  iinfullillfd  prrdioiioii  of  a 
loriiiiilo  (outlay  in  preparing;  for  it.  ftr.):  tluMi  tin* 
aviTiiu'''  profit  pcrpmliction  would  lie. 
I>  .  [an]  I  {ah) 
(tw)    i    {ah)    \    {ha)    I    ^hh)' 

C.  S.  Vkuh  i:. 

Meamiiomoiit  of  the  speed  of  photographic 
drop-ahtittera. 
'I'lir  iiMni)  itH'lliod  luloptiMl  for  !hi*<  luirpose  de- 
iH'nilH  on  photo<tnipblii;:  a  uliili*  clork-liand  ri'volv- 
liiK  rapidly  In  front  of  a  black  fart*.'  Tbo  chief 
ilinifullv  ill  this  case  is  to  inainlaiii  a  iinifonn  ruta- 
lli>n  III  IiIkIi  Nprt'd.  Tti  avoid  this  ditrirully.  and  (>> 
thMcriniiio  lhi>  unlforndty  of  »*xi>t»»un»  of  any  jwr- 
tlnilin- nliiillfr  niidiM'  appaifiilly  like  nn'Uin>taiuvs. 
Ihi*  fidlowhiK  nii'thod  has  been  (tn^ut'stctl.  In  carry- 
hiK  out  tb*'  r\pcriini'nl  in  |traotiic  1  ha^(*  liati  the 
io>.iOiiiii>i<  (if  Mr.  .1.  <).  I'llin^cr. 
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\  liiiiliif  folk,  /i,  \\:lb.i  n:!ii\*rat1,ulnMl  tiUht'^ide 
III  cht'  ol  ibc  pittni:^,  \>  pliiot  ii  'n  ftvMit  vi  tlu'oaiuera- 
b<ii->  t'hi-  mtiii'i  IN  Hit  .ui.ui:;i'd  .IS  lo  rolltvt  iniii  the 
I  niiiiMii,  (  .  a  boil  >MilanM-anii>t  s;:nlit:ht.  \«hicb.  iw'fore 
iMiibhi>'.  ibi'  li'tk.  Ua>  pao>od  lbl^>ut:b  a  b.ilf-iiu'h 
bxir  III  II  ■I'H'i'U.  ^.  pituvd  .ibon!  :»'ii  irei  di-^l.uii.  Tbi« 
pitiihn  v»  on  ilo*  v;u«uiul  i;l.t^'«  .i  iniiiutc  britltant  ]>oint 
ol  llt-bl  It  Ibi*  loik  bo  ^cl  xduMtini.;,  the  putni  will 
iiiiiiiiii>  ii  «ltoil.  Miic,  boiUoutal  line:  if  tho  f\trk  br 
loliilid  ikboni  n»  UMKilndiii.tl  .i\is,  the  line  wdl  be- 
ioiHi«  H  Klnn«oliUI  I'liMc  drM'rilH*d  on  the  olrcutn* 
li>h>liei>  ol  II  i-iioh«  ttl  kMK  ladiUH.     A  pliotoiiraphie 

iibkli<  U  iii«n  biMMled,  and  the  divi^-.^ butter  allaeiuHl. 
)ii  uiieaalio;  Ibe  Ultei-.  tt  wilt  f^e  found  that  a  i>ortioit 
ii(  lUit  ■iniividd  b'i«  W<eu  pbotoi:v.iplu'«l;  and  the  pre- 
Wko  e\poiinio  !»•«>  be  doteiunni-d  b>  rouniim:  the 
lllimbel  ol  ^ilMnMoiu  i%'p»v»euti*d  on  the  plate. 

Tlie  uiui\tv  enipb'Xed  i^bouM  W  somen  hat  larsrer 
iUnU  Ihe  Wua  b«  U«  nieAHUU'd,  *o  a«  lo  eover  its  edj^s 
(l(Uiimllu«Hbidee\|HVkUtv.  nieuunormav  bej:luotl 
litmiTv  ti«  lV«^  |«l^MtU  «u  the  lot  k  w  itb  «ll^Ml^  ear]HMi- 
litf^v  ilw^t  nh  't  Urt  lUK  «^A  A  Ut\\if  of  the  silvoi^ 

ImH  *^t  ilunHltfor  %«!i..      I'be  rule  of  the  fork 

In  \\^\\  \\  MtMii»oii  ^itb  a  standard 
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THE   IMVORTASCE   OF  CHEMISTRY  IX 
nioLOfiY  AXD  MEMC/XE. 

Tim:  |»osiiiuii  nf  '■]i*:h':<-r  '.n  x'liv  l>iolofjical 
scioiK'fs  lia-  li»:»i:  "'-re:!.  ::;  EiigiUii-speakint; 
coiiiiiuMiilies.  a  v«  :y  .u  \zr^iiK-  oiu: :  in  fiicl, 
it  may  he  tpH-r-tiotii-i  w:.t:::.-r  :h^.-  M-ience  has, 
even  at  Un*  [>ri"-cii:  *\u\ .  ;.i.y  ::»>:ier:illy  recoir- 
nizc'd  position  aiiioni:  ^:^J^.•::;>:>  thomselvcs. 
That  tliis  lias  Ket-n  Ihi-  vmso  lor  many  years, 
cvoii  ill  Kniopr,  is  t'viuon:  from  xhv  tact  that 
until  rt't'ontly  thr  piihli^la-^l  ro*ni:.s  of  invf.sii- 
jration  in  the  lieUI  of  i'lj\>:oIog'*i.-ai  ehemiwtry 
have  had  to  be  soti^hi  fo:  in  wi<lt-ly  diverse 
phices.  Many  pa(>i'rs  have  Wovn  puMiisheil  in 
ptii'ely  crheinieal  Journals,  others  in  jonrnuU 
devoted  to  physiolojry.  while  sltll  other:>  have 
appeared  in  jjio-ealleil  •  nainral-hi^lory  '  jour- 
nals,—  a  faet  which  in  itself  plainly  indicates 
the  past  status  of  this  branch  of  science. 

There  ean  he  no  ijiiostion  that   physiological 
chemistry  should  occupy  a  definite  place  amoii*^ 
the  biological  sciences.      ISiokigy  is  confessedly 
a  siiuly  of  lift*,  and.  as  such,  has  to  do  witli  tlie 
development,  .■sliiicture,  and  function  of  living 
organisms.     The  first  two  of  these  we  supi>ose 
to  lie  inchided  under  liie  heads  of  ombrvoloirv 
and  morphology  :  while  the  third,  eonstitnting. 
in  the  words  of  Herbert  Spoiicir.  •*  the  siecdiid 
main  division  of  biology,  embracing  the  func- 
tional phenomena  of  organisms,  is  that  which 
is  in  pari  signified  by  phy>ii»li >gy."'      Ktn-ther. 
••that  part  of  physiology  wliicii  is  concerned 
with  the  moU*cular  change>  going  on  in  orijan- 
isms  is  known  as  organic  chemistry."  or,  with 
equal  propriety,  as   i>iiy>ioIogical   cheniistrv  : 
henw  a  study  of  the  fuiiciious  of  tlic  bodv, 
to  be  at  all  complete,  must  include   a    studv 
of  the  ciiemical  changes  incident   to  life,  and 
cannot    be   restricted    to    the    purely  pbysii-al 
phenomena  of  the  organisui.     Yd   it   i.s  verv 
noticeable  that  wherever  •  iiiology  '  is  taught  in 
tliis  country,  even  in  the  tnosl  liberally  coii- 
ductod  institutions,  where  the  course  of  studv 
embracuB  embryology,  animal    and  vegetable 
morphology,    experimental    physiology,    etc., 
l»hysiological  chemistry  is  rarely  uicntioned.^ 
We  need  li»  imiuiro  whether  this  is  due  to  a 
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lark  of  appreciation  of  the  importance;  of  the 
subject,  or  whether  it  is  gcuorully  considered 
:i!i  otitsidc  the  pale  of  Uiologicnl  inqtiiries. 
AVe  are  more  inclined  to  believe  that  the  rapid 
drvelopment  of  tlie  past  twenty  years  in  tlie 
variotis  branches  of  biology,  so  diverjrent  from 
ehennstn'.  has  tended  to  jHish  into  the  back- 
*rn)nnd  the  chemical  phenomena  of  life  to  such 
an  extent  that  the  existence  of  chemical 
science  as  a  i)art  of  biology  is  in  danger  of 
being  forgotten. 

Physiology  in  its  entirety,  dealing  with  jdl 
the  functions  of  the  living  organism,  both  ani- 
mal and  veg*»tab!e.  is  truly  u  broad  subject: 
hut  that  by  itself  does  not  constitute  a  sufli- 
Hent  reason  why  the  chemical  composition 
and  chemical  processes  of  the  oigauism  should 
be  so  seldom  studied.  By  this  it  is  not  meant 
that  all  applications  of  chemistry  to  pliysi<jlogy 
are  overlooked,  or  that  there  is  an  utter  lack 
of  appreciaUon  of  its  imporUince.  but  rather 
that  the  average  instructi<ni  in  physiology  in 
this  country,  and  apparently  likewise  in  Kng- 
laod,  disregards  almost  every  ihiug  pertaining 
to  cbemistrA'.  aside  from  i\w  common  funda- 
mental facts;  so  that,  whether  as  a  part  of 
1^3'Biology,  or  as  physiologi<*al  chemistry,  the 
average  student  in  biology  acquires  but  little 
knowledge  of  the  chemical  processes  of  the 
animal  organism  ;  by  *  knowledge'  lH>ing  meant 
that  personal  knowledge,  which,  in  the  e.ise  of 
an  experimental  science,  can  be  obtained  only 
in  a  properl3'  cquipiKMl  laboratory. 

But  while  in  America  little  has  been  dcuie 
either  to  advance  or  to  tench  the  chemical  side 
of  physiology,  in  Kurope  it  h:is  been  very  dif- 
ferent, until  now  as  a  growing  science,  follow- 
ing a  natural  law  of  progressive  division  of 
labor  and  of  thought,  the  chemi(\il  ])l)enomena 
of  the  living  body  have  massed  lljcmselves 
together,  and,  aidc<l  by  iucn^asi'd  interest  and 
added  wotkers,  a  division  of  pliysiology  has 
become  necessary  ;  ami  to-day  there  exists,  in 
Germany  at  least,  a  new  science,  or  ratlier  a 
specialized  portion  of  an  old  one,  viz.,  that  of 
physiological  chemistry. 

We  would  lay  all  [)ossibl4>  stress  on  the  im- 
portant position  of  physiological  chemistry  in 


Oennauy,  its  relation  to  medicine  and  biology 
in  general,  the  lai-ge  number  of  important  re- 
searches emanating  from  her  laboratories,  and 
on  all  that  tends  to  make  the  science  so  pro- 
gressive in  that  country ;  and  then,  by  con- 
trast, how  small  and  insignilicant  appears  the 
little  work  done  in  our  own  country!  If  we 
look  to  the  biological  laboratories  of  our  col- 
leges, to  our  medical  scliools,  and  to  the  labora- 
tories connected  with  our  hospitals,  we  find  an 
almost  utter  lack  of  work  tended  to  increase 
the  iKuiudaries  of  tlie  science.  Seldom  do  we 
hear  of  a  piece  of  original  work  in  physio- 
logical chemistry  :  and  few  American  names 
are  being  addcil  to  that  long  list  of  German 
investigators  whost*  united  work  has  made  tlie 
science  what  it  is  to-day. 

There  is  also  a  |)ractical  side  to  this  ques- 
tion. Not  every  medical  student*  it  is  true, 
can  become  prolicienl  in  physiological  chemis- 
try, there  is  not  time  for  it;  but  many  a  man 
gifted  with  powers  of  observation,  and  en- 
dowed with  a  love  of  knowledge,  may  find 
much  to  do  of  direct  practical  value  to  medieval 
acience.  Kvcry  sttideul  of  medicine  should, 
however,  possess  sotne  knowledge  of  physio- 
logical chemistry.  Dr.  Perkiu,  iu  his  recent 
address  before  the  Cin'mical  society  of  Kug- 
land  at  its  anniversary  meeting,  says,  **■  If 
there  is  any  value  in  chemical  products  as 
curativi'  a'j;ents,  if  there  is  any  value  in 
physiological  chemist ry,  or  any  importance 
in  toxicology,  surely  medical  students  should 
have  a  sound  knowh'dge  of  chemical  scienci', 
and  not  simi)ly  learn  to  detect  an  acid  and  a 
base  in  a  mixture,  —  an  operation  which  is  of 
no  value,  4'xcept  as  an  intermodiate  exercise 
to  b<'  followed  by  more  advanced  work.'* 

What  is  needed  in  this  country  is  a  fuller 
atipreciation  of  the  imix>rtauce  of  physiological 
chemistry,  both  iu  Itiology  and  in  the  science 
of  medicine.  A  host  of  questions  are  to  b»» 
answered  regarditig  dige>tion,  nutrition,  respi- 
ration, etc.. — questions  to  be  :v!>8wercd  only 
through  the  agency  of  chemical  science  ;  auil, 
if  America  is  to  do  her  t|Mtf«  iu  the  clearing- 
up  of  the  mysteries  sn  riiMtidlDf  the  chemical 
proc(»sses  of  the  living  oiganisih,  physiohigical 
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chemistry  must  be  raised  to  u   higher   plane 
among  the  biological  sciences. 


THE  NAVIGATION  OF  THE  NILE. 

The  Nile,  which  during  tliousands  of  vears 
has  attracted  niueli  attention  from  the  intel- 
ligent portion  of  mankind,  yet  remains  in 
many  respects  tlie  most  interesting  of  the  great 
rivers  of  the  globe.  Its  sources,  which  for  so 
long  a  time  were  a  mystery,  have  within  the 
last  quarter  of  a  century  been  rediscovered  ; 
but  that  rediscovery  has  only  rendered  it  more 
interesting,  aud  more  worthy  of  study. 

The  great  fluctuations  in  its  flow,  and  the 
remarkable,  almost  raathcmaticab  regulai-ity, 
year  after  year,  of  those  fluctuations,  can  now 
be  practically  studied,  and  their  causes  clearly 
understood . 

Having  its  great  first  reservoir  under  the 
equator,  we  now  know  that  it  derives  its  waters 
from  the  region  betwoeu  a  few  degrees  south 
of  that  line,  and  latitude  about  13°  north.  It 
receives  its  last  altiuent,  th<^  Atbara.  south  of 
latitude  13°  north,  and  yet  coulinues  its  How. 
notwithstanding  evaporation,  receiving  nothing, 
and  giving  life  to  the  lauds  it  traverses,  until 
it  pours  the  waters  of  soatli  central  Africa 
into  the  Mediterranean  Sen.  in  latitude  :>2° 
north,  carrying  in  those  waters,  each  year. 
masses  of  the  debris  of  the  mountains  of  the 
interior  to  continuallv  fertilize  ami  extend  its 
delta. 

Early  in  June  of  each  year  the  flow  is  the 
least.  The  current  near  Cairo  has  then  a 
rapidity  of  only  a  little  more  than  one  mile  per 
hour,  and  the  amount  of  water  |»assing  is  only 
from  four  hundred  to  tive  huntUed  cu))ic  yaitls 
per  second.  Before  the  end  of  June  the  annual 
rise  eommeuecs  ;  and  by  the  end  of  Sei>teniber 
the  rapidity  of  the  current  reaches  nearly,  if 
not  quite,  three  and  a  half  miles  per  hour,  the 
quantity  of  water  passing  a  given  point  be- 
coming from  nine  thousand  to  ten  thousand 
cubi(;  yards  per  second. 

Late  in  October,  or  early  in  November,  it 
commences  a  somewhat  raftid  decline,  which 
contiiuies  until  January,  when  the  decline  be- 
comes more  gra<lual  and  regular  ;  this  gradual 
decline  contiiM*'  til  about  the  end  of  ^lay, 

whent'*"'"'B  flow    is    Mgain    re.iche'd, 

to  give  wing  month  to  the  new 

annual . 

The  j  '  of  the  fluctuations  is 

due  to  ti  W8  of  supply,  and  the 

admirabl  jservoirs    and    checks 

which  na.  rovided. 


The  Egyptian  Nile  is  formed  by  the  junction, 
at  Khartum,  of  the  Blue  Nile  and  White  Nile. 
The  Blue  Nile  {Bafir-el-Azrack) ^  taking  its 
rise  in  the  centre  of  Abyssinia,  and  fed  by 
the  rains  which  yearly  fall  in  the   mountains 
of  that  country  during  the  months  of  April. 
May,  June,  July,  and  August,  furnishes  the 
great  masses  of  water  which  cause  the  rapid 
summer  rise,  and  also  furnishes  the  rich  silt, 
which,  torn  from  the  mountains  of  Abyssinia, 
spreads  over  the  cultivatable  lands  of  Eg^pt, 
and  yearly  renews  the  fertihty  of  those  lands. 
The  White   Nile    (Bahr-el-Abiad)^  flowing 
from  the  great  reservoir   under   tlie   equator, 
guarded  in  that  and  the  sulK>rdinate  reservoirs. 
Lake  Ibrahim  and  Lake  Albert,  and  guarded 
also  by  the  great  system  of  dams  called  'tie 
cataracts,*  furnishes  the  steady  flow  of  dear 
water  which  continues  thn)ughout  the  ye.ir. 

No  human  engineer  haseverdevisetl.  onaov 
thing  like  so  grand  a  scale,  so  admirable  a 
system  for  the  collection,  preservation,  and 
distribution  of  irrigating  waters,  as  has  there 
been  formed  by  nature  lor  the  supply  of  Eg}-pt. 

Lake  Victoria,  with  a  surface  of  some  forty  ■ 
thousand  square  miles,  collects  and  stores,  for 
the  use  of  the  Sudan  and  Egypt,  the  nin- 
water  falling  on  a  basin  of  more  than  a 
hundred  and  sixty  thousand  square  miles  of 
surface.  The  average  yearly  rise  of  the  lake 
may  be  fairly  taken,  according  to  obserwitioos 
made  on  the  spot,  as  two  feet,  which  gives  for 
distribution  throngli  its  only  outlet,  the  Victoria 
Nile  (the  Somerset  of  SjJeke),  the  enormous 
volume  of  more  than  sixty-eight  thousand  mil- 
lion cubic  yards  of  water  per  annum,  or  more 
than  two  thousand  cubic  yards  jx^r  second. 

It  will  be  seen  that  this  storage  is  so  well 
devised,  that,  in  order  to  give  one  iyich  of  rise 
to  the  Victoria  Nile,  more  than  tiventy-eigfii 
hundred  millioyis  of  cubic  yards  must  be  stored 
in  this  great  reservoir. 

Then  come  the  two  secondary  reservoirs.— 
first  Ljikc  Ibrahim  (discovered  by  Col.  l^"? 
in  1^74 ),  in  latitude  north  1^°,  which  must  be 
filled  before  the  flow  can  continue  on  toward* 
Egypt;  and  then  Lake  Albert,  which  must  be 
flUeci  over  its  surface  of  perhaps  three  thou- 
sand square  miles  before  the  direct  distribution 
of  waters  through  tiio  White  Nile  can  fai^.^ 
commence.  But  this  is  not  all  that  nature  ba^ 
there  done  to  regulnrize  the  great  distribution. 
Between  Lakes  Ibrahim  and  AU)ert,  there  is» 
great  system  of  natural  dams  in  the  cataracts 
which  are  found  between  Foweira  and  Iff^ 
Albert.  Then  coming  north,  down  the  White 
Nile,  we  find,  first  at  Duflfli,  and  soon  again 
at  Beddiu,  successions  of  rapids,  the  results 
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'  natnral  dams;    and  these   wc  Und 

between  Khartum  and  Berber,  be- 
-Hamed,  between  that  and  Dongola, 
ween  Dongola  and  Wadi-IIalfa.  At 
named  place  is  found  what  is  called 
ad  cataract;  and  still  farther  down  the 
f  the  river,  at  Assuan,  is  the  well- 
first  cataract.'  Thence  to  the  sea  the 
f  the  great  river  is  unobstructed  in  its 
»pt  by  the  works  of  man.     The  great 

Mehemet-Ali,  caused,  at  immense 
!  construction  of  the  famous  barrage 
('  the  dam  of  the  Nile')  a  few  miles 
>rth  of  Cairo,  in  the  endeavor  to  make 
plete,  by  a  dam,  what  nature  had  so 
le  in  Central  Africa  and  Nubia  for 
regular  irrigating-snpplies. 
cataracts  which  play  so  importiint  u 
he  preservation  and  regulation  of  the 
T,  are  formed  by  masses  of  granite 
iich  at  inter\'als  cross  the  course  of 
am,   making   enduring  dams.     It    is 

|)erceive,  that,  shoiihl  thoy  be  worn 
destroyed,  the  flow  of  the  river  would 

much  more  rapid  duriug  the  seasons 
water ;  and  the  Nile  would  become,  in 
1  fierce  torrent  during  high  water,  and 
dr^' channel  for  a  considerable  portion 
ear. 

atural  destruction  of  these  jireat  <lanis 
>rmation  of  pot-holes,  and  the  friction 
r  passing  over  them,  is,  from  tho  nature 
ock,  very  slow.     From  such  t)l»s<»rva- 

havc  been  made,  it  is  probabk  that 
iral  wearing-away  hardlj-  exceeds  six 
>ne  thousand  years ;  and  there  is  a 
nding  effect  in  the  natural  rising  of 
p-bed   below  the  cataracts  and  in  the 

the  deposit  of  silt   from   the  turbid 

file  is  navigable  at  all  seasons  of  tlie 
steamboats  of  light  draught,  from  the 
>  Assuan  (the  first  cataract),  Itclween 
.  and  second  cataracts  (Assuan  to 
alfa),  between  near  Berber  and  Khar- 
ween  Khartum  and  a  point  a  little  to 
h  of  Gondokoro,  and  between  DufHi 
e  Albert.  It  is  only  during  the  season 
vater  that  boats  can  descend  the  Nile. 
the    cataracts    between    Berb<'r   and 

reat  danger  to  boats  descending  these 
pids  during  high  water  is  found  in  the 
ear  the  river-banks,  islands,  and  large 
The  current  is  so  rapid,  and  the  fric- 
either  hand  so  great,  that  the  water 
)  heap  up  in  mid-channel,  where  the 
8  the  strongest:  and  groat  skill  on  the 


part  of  the  steersman,  and  prompt  and  vigor- 
ous work  on  the  part  of  the  engineer  of  the 
steamer,  or  oarsmen  of  a  row-boat,  arc  neces- 
sary to  keep  the  boat  on  the  ridge  of  th<'  cur- 
rent. If  the  boat  is  permitted  to  slide  off  this 
ridge,  she  is  quickly  caught  by  the  eddies,  and 
almost  invariably  lost.  This  is  so  well  nnder- 
8too<l  by  the  Nubian  boatmen,  that,  while 
they  work  with  a  will  at  the  oars  in  thest; 
descents,  they  alwa^'s  havi;  their  personal 
cfl'ects  packed  in  a  siuig  parcel  beside  them, 
ready  to  seize ;  and  they  leap  overboard,  each 
with  his  parcel  on  his  lioad,  the  moment  the 
boat  gets  into  a  hopeless  position. 

The  work  of  towing  or  warping  boats  up 
against  the  current  is  more  dilHoult,  but  far 
less  dangerous,  than  the  descent. 

CiiAS.  V.  Stonk. 


A    MUSSULMAN  PROPAGANDA. 

TuK  attention  of  geojj;rapIu'rs  has  of  late 
been  particularly  attracted  by  tlie  operations 
of  a  ^lussulman  confraternity  known  as  the 
S^'nousians,  or  the  Brothoriiood  of  Sidi  Mo- 
hammed Ben  All  cs-Sononsi,  the  founder  of 
the  order.  Of  this  now  powerful  and  widely 
ramifying  society,  U<Mni.l  )iiveyrier  has  recently 
given  an  account.  Its  opt^rations  are  of  im- 
portance to  civilization,  not  merely  from  the 
relation  of  this  order  to  existing  religions,  but 
from  that  whieh  it  bears  to  the  efforts  being 
made  by  civilized  nations  to  develop  the  dark 
continent,  and  explore  its  geograpliical  and 
other  mysteries.  'I'he  success  of  the  religious 
lyropagauiia  whi<rh  the  society  represents  men- 
aces not  only  pn^jected  explorations,  but  the 
very  existence  of  established  colonies  and  inter- 
national traffic.  It  is  believed  that  to  their  in- 
stigation is  due  lh(^  melanehol}'  fate  of  many 
African  explon-rs  of  late  years,  among  whom 
may  be  mentioned  Dournous  I)up6r6,  Beur- 
mann.  Von  der  Decken  and  his  part}*.  Col. 
Flatters,  Capts.  Massion  an<l  Diarnous,  Dr. 
(ruiard,  B^'ringer,  Roche,  Mademoiselle  Tinne, 
Sacconi,  and  others.  If  the  present  crusade  in 
the  Sudan  be  not  wholly  due  to  their  machina- 
tions, it  has  at  least  been  actively  assisted  and 
impelled  by  individual  members  of  the  society, 
and  guided  by  the  blind  fanaticism  which  is  its 
rule  of  conduct.  The  favorite  motto  of  the 
head  of  the  order  declares  Tiu'ks  and  Christians 
to  be  equally  otfensive,  and  doomed  to  an  equal 
and  simultaneous  destruction.  Their  monas- 
teries and  influence  extend  from  Morocco  to 
Arabia,  and  from  the  Meditcrraucan  to  Mozam- 
bique, and  govern  two  or  three  millions  of  peo- 
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pie.  Under  their  tetichings,  peaceable  blacks, 
who  formerly  welcomed  trade  and  civilization, 
or  did  not  oppose  it,  have  become  IVrocious 
bigots  ;  and  large  areas  have  thus  been  utterly 
closed  to  intercourse  with  the  whites,  unless 
accompanied  bv  au  army.  A  brief  suiinnary 
of  the  history  and  tenets  of  tlie  fraternity  will 
not  be  valueless. 

Of  the  religious  societies  which  liave  nour- 
ished in  the  bosom  of  Islam,  the  present  is  one 
of  the  latest,  but.  during  the  forty-seven  years 
of  its  existence,  has  attained  a  far  greater  suc- 
cess than  auy  of  its  predticessors. 

Its  founder  was  of  the  tribe  of  Medjaher, 
from  the  vicinity  of  Mostnghanem  in  Algeria, 
born  during  tlie  Insl  phases  of  the  Tiu'kish 
occupation,  of  whi<'h  he  was  llie  declare<l  ad- 
versary. ICxiled  to  Morocco,  he  was  initiated 
through  the  fraternity  of  Miilei  Taieb  into  the 
mystic  pliilosophy  known  to  orientalists  as 
(!hadheliya.  or  Chadhelism.  lie  returned  to 
his  native  land  about  the  time  that  Algiers 
was  taken  by  th(?  French.  He  travelled  as  a 
teacher  of  law  and  philosojihy  through  the 
highlands  of  Algeria,  gr:idu«Ily  making  his  way 
castwarfl  toward  the  holy  i)laces  of  Arabia,  at- 
tracted by  the  renown  of  the  theologians  gath- 
ered there,  and  especially  of  Alimod  IJen  Kdris, 
the  patriarch  of  Ohadlielism  at  Meccn.  Tliis 
philosophy  was  already  tinctured  with  Wahabi 
radi(;alism  ;  and  in  the  course  of  his  trrivels. 
stopping  to  give  <'Ourses  of  instruction,  and  ex- 
pound his  views  in  various  cities.  ]u*  bee:iuie 
equally  obnoxious  to  the  representatives  of  the 
establishe<l  doctrines,  and  to  the  government  of 
Kgypt.  Arrived  at  Mecca,  h(^  became  first  the 
pupil,  then  the  sncccssor.  of  tlte  sheikh  Ahmed 
Ken  lulris.  Ills  iirst  attempt  to  make  converts 
in  Yemen,  on  a  journey  with  that  end  in  view, 
was  unsuccessful.  He  returned  to  Mecca,  and 
addressed  himself  more  particularly  to  the  l!er- 
ber  i>ilgrims.  to  whom  he  taught  what  he  called 
the  'way  of  JMoliammed,' — a  title  afterward 
altered  to  the  '  way  of  es-Seiiousi.'  l$y  tiiis 
he  intended  a  sort  of  refornir^d  Chadhelism, 
l»artly  drawn  from  the  Koran  and  its  connuen- 
tators.  and  i)artly  from  his  own  meditations, 
wliich  he  presented  to  his  pupils  as  the  pure 
faith  of  Islam,  disembarrassed  of  the  theologi- 
cal incrustations  of  twt^lve  centuries  of  theo- 
logians. This  religion  was  distinguished  from 
the  first  by  its  claims  to  alisolutc  authority ; 
and  the  writings  in  which  his  views  are  sum- 
marized bear  tlie  pretentious  title  of  *  The 
rising  Sims.'  lli^  resolution  of  forming  a  re- 
ligious order  bore  fpdt  about  IH.'iT.  The  object 
of  the  fraternity  \V'*^  **>  teach  the  following 
doctrines,    amontr   ^'thcrs :    the   exaltation    of 


God,  to  whom  worship  is  alone  reserved ;  liv- 
ing saints  ma3*  be  venerated  us  permeated  with 
the  spirit  of  God,  but  this  ceiises  with  their 
death ;  their  tombs  must  not  be  the  goal  of 
pilgrimage,  nor  their  names  used  as  inlerin«li- 
aries  in  prayer  (even  Mohamraofl  forms  no 
exception)  :  tlie  novice  renounces  the  world, 
he  will  respect  the  authority  of  the  caliph  so 
long  as  the  latter  respects  the  society ;  politi- 
cal ambition  must  not  be  exercised  agaiast  a 
true  believer,  but  becomes  a  duty  and  a  merit 
as  ,'igainst  one  who  does  not  accept  the  true 
way,  that  is,  the  '  way  of  os-Senousi.' 

l-nxury  and  ornament  are  prohibited,  (ioid 
is  reserved  for  the  sword  to  l»e  drawn  iu  u  holy 
war.  Women,  however,  arc  excepted  from 
these  rules.  Drunkenness,  tobacco,  amlootfee 
are  prohibited  ;  tea  allowed,  if  sweetened  with 
brown  sugar,  the  white  sugar  being  impure, 
as  refined  by  the  use  of  bones  of  animals  kili«l 
by  unbelievers.  It  is  forbidden  to  ser\e  or  to 
speak  to  a  Christian  or  a  Jew,  or  even  to  bow 
to  thera.  I'nless  they  are  tributaries  or  slave* 
of  believers,  they  are  to  be  cousiderwl  as  out- 
lawed enemies,  to  be  robbed  or  killed  at  tht- 
most  convenient  opportunity.  The  sotietyis 
allowed  to  fraternize  with  other  Chadhdisric 
orders,  —  a  condition  of  great  importance,  ami 
to  which  much  of  its  succ(*ss  is  due.  Almost 
all  the  Mussulman  orders  which  at  first  repu- 
diated the  new  <loctrinc  have  come  to  ac- 
knowledge its  suprema<*y.  and  to  conform  toit^ 
policy. 

The  fraternity  maintains  itself  iu  niysti-iy. 
The  acolytes  wear  no  distinguishiug  dress  or 
mark,  their  rosaries  arc  similar  to  those  coiii- 
mouly  in  use,  and  the  supplementary  prayir 
which  they  add  to  the  usual  inatiu  is  coinimi- 
nicated  only  to  nienibers  of  the  o:der. 

The  society  holds  convocation>>.  pivM-rilu'S 
l)ilgrimages  to  its  mon.isteries.  levies  a  tax  of 
two  and  a  half  per  cent  on  the  capital  of  its 
followei'S  for  the  treasury  of  tlie  order.  TIioa- 
too  poor  to  contribute  money  or  stock  reii'lor 
seivicc  as  laborers,  artisans,  emissaries,  spies. 
or  even  assassins.  All  means  are  held  flood 
toward  their  desired  end.  even  the  art-^  of 
light  women  being  employed  in  case?  where 
ruder  infiuences  liave  been  repulsed.  The 
order  administers  justice  to  its  followers  ami 
those  under  its  inUuence.  Kor  instance:  in 
the  Ottoman  vilayet  of  IJen-Ghazi.  in  lian'a, 
the  authorities  have  even  gone  so  far  as  to  de- 
l)ute  the  nduiinistration  of  justice  to  the  order. 
in  all  north-eastern  Africa  except  Kgypt  the 
INfussulman  swears  by  '  the  truth  of  Sidi  es- 
Senousi,'  as  formerly  by  that  of  MohaniiiKil. 
Mild  when  weak,  the    order  becomes   detiaui 
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cure  establishment,  nnd  even  dnrcd,  in 
to  excommunicate  the  sultan,  Abd  cl- 
for  failing  to  respect  its  pretensions, 
operations  of  the  onler  are  enrried  oi» 
ystem  of  graded  officers,  priests,  and 
laries,  which,  as  well  as  their  adroit  and 
methods,  strongly  recall  the  marvellous 
sation  once  attributed  to  the  order  of 
.  Nor  has  the  result  been  less  success- 
'ribes  alien  and  unreceptive,  rulers  cold 
ous.  populations  inditferent  or  con- 
oiis,  have  been  won  over  and  Urraly  at- 
to  the  order.  The  hard-worked  native 
rs  his  field  to  tlie  society,  preferring  to 

treasures  in  heaven.  The  fraternity 
flls  in  the  desert,  revives  withered  oases. 
B  its  votaries  from  the  nomad  thieves  of 
lara,  buys,  instructs,  and  frees  slaves, 
ids  them  to  their  distant  homes  as  mis- 
es,  with  astonishing  results. 
headquarters   of  the   order  are  at  the 

or  convent,  of  Jarabub,  founded  in 
an  the  30th  parallel,  near  the  western 
•  of  Kgypt.  Its  population  lias  increased 
loHsly  during  the  last  ten  years.  The 
as  originally  a  desert.  The  society  built 
►irs,    began    plantations,    erected    con- 

and  in  1880  the  body-jruard  of  the  head 
order  was  estimated  to  consist  of  four 
k1  men  and  about  two  thousaml  slaves. 
itropolit^in  is  the  son  of  Sidi  es-Senousi, 
genius  he  would  appear  to  iiiht?rit,  and 
rn  as  Sidi  Mohammed  el-Mahdi,  having. 
i  false  prophet  of  the  Sudan,  assumed, 
Mier's  instigation,  tlie  title  equivalent 
[oslem  messiah.  The  convent  has  be- 
in  arsenal,  possessing  large  stores  of 
Dd  ammunition,  and  even  fifteen  cannon 
sed  at  Alexandria.  Aid  and  comfort 
ishly  extend(?d  to  those  who  have  from 
o  lime  revolted  against  France  in 
I. 

wise  to  inaugurate  as  yet  tin?  holy  war 
ed  of  Kl-]Mahdi,  the  head  of  the  order 
evertheless,  provided  against  external 
(ion.  Suspecting  that  its  propaganda 
entually  rouse  the  arms  of  civilization 

it,  it  is  said  that  there  are  constantly 
;  the  zaouia  of  Aziat  in  Cyrenaica.  for 
e.  five  hundred  camels  witli  their  har- 
id  equipments,  drivers,  etc.,  ready  at  a 
t's  notice  to  convey  to  the  interior  the 
i  and  propert}*  of  the  Senousian  authori- 
rhe  fraternity  possesses  one  of  tlie  best 
a  North  Africa,  —  Tobrug,  —  where  an 
oate  trade  flourishes,  and  does  not 
»r  manufactories  of  jwwder. 
ce  is,  so  far,  the  only  civilized  nation 


which  has  suffered  directly  from  the  policy  of 
the  order.  In  Algeria  most  of  the  rebellions 
of  late  j'ears  are  attributed  to  the  new  propa- 
ganda. The  insurrections  there  have  been  im- 
itated in  the  Frencli  district  of  Senegal.  "We 
have  already  referred  to  the  probable  connec- 
tion of  the  order  with  recent  I'vents  in  the 
Sudan. 

"We  have  refrained  from  entering  into  a  mul- 
titude of  details  which  support  tlie  preceding 
conclusions,  and  it  is  not  necessary  to  recount 
the  different  tribes  and  petty  African  slates 
which  have  gradually  become  converts  to  the 
\'iews  of  the  fraternity.  Knongh  has  been 
said,  however,  to  imlicate  the  unsuspected  im- 
portance of  this  new  factor  in  the  politics  of 
Africa.  The  blood  of  many  exi)loi*ers  and 
travellers  bears  testimony  to  the  violence  of  its 
fanaticism ;  and  neither  the  geographer  nor 
the  anthroiK)loglst  can  regard  with  incliiferen<*e 
a  movement  which  falls  little  short  of  that 
which  originally  propagated  the  faith  of  Islam. 

AV.  II.  Dam,. 


THE  HUliY-HILL  MINES,  EUREKA,  NEV. 

Mb.  J.  S.  Curtis,  wh4)j>e  report  on  the  silver-lead 
deposits  of  Eureka,  Nev.,  is  now  in  press,  has  pre- 
pared for  exhibilion  at  the  New-Orleans  exposition, 
by  the  U.  S.  geological  survey,  a  model  of  tbe  Ruhy- 
hill  rnhies.  from  which  the  largest  portion  of  the 
metals  extracted  in  the  Eureka  district  has  been 
titken.  This  model  i:*  eighteen  inches  in  height,  and 
about  four  feet  long  by  eighteen  inches  wide.  It  is 
composed  of  gla«s  plates  horizontally  arranged  at  dis- 
tances of  one  inch  apart,  each  inch  representing  a 
hundred  feet,  and  the  glass  plate  showing  a  section 
at  each  mine-level  in  the  body  of  the  model,  the 
mine  levels  being  that  distance  apart.  The  upper 
plates,  however,  are  closer  together,  and  are  cut  to 
sliow  the  contours  of  tlie  surface  at  distances  of  fifty 
feet  apart. 

On  these  plates  the  geological  formations,  three  /" 
in  number  (quartzite,  limestone,  and  shale),  all  of  thvi» 
Cambrian  period,  are  colored  with  transparent  colo.rf-s. 
Tlie  ore-bodies,  occurring  only  in  the  limestone  h\\\\ 
of  tertiary  or  pre-tertiary  age,  are  very  irregulr^^r  in 
form,  and  are  showji  by  opaque  red  paint;  whiye  tlie 
mine-workings,  shafts,  tunnels,  etc.,  are  repre;flented 
in  opaque  black  paint.  The  effect  of  tbe  mod-el  is  as 
though  a  skeleton  of  the  raine-workings  aiiyd  ore- 
bodies  were  seen  suspended  in  a  solid  glass  m  ass,  the 
coloring  of  the  geological  structure  not  int,erfering 
with  the  view,  on  account  of  its  transparency. 

The  dominant  factor  of  the  structure  ;t>f  Ruby 
Hill  is  an  extensive  fault,  which  has  deternnined  the 
present  relations  of  the  formations.  The  pitaCiice  of 
this  fault  is  marked  by  a  fissure  tilled  In  places  with 
rhyolite.  This  fissure  also  forms  the  hanging-wall  of 
the  ore-zone.    Above  the  water-level  tbe  ore  is  priu- 
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cipally  galena,  anglesite,  miinetite,  and  wiilfenite, 
with  very  little  quartz  and  caloitn,  the  cangttc  being 
for  the  most  part  iiydrated  oxide  of  iron.  It  also 
carries  gold  and  silver,  and  zinc  is  present  probably 
as  a  silicate.  Ik*luw  the  water-level  it  is  <;i>inpuse(l 
chiefly  of  pyrlte,  arsonopyrite,  galena,  blende,  and  a 
few  other  sulphides,  besides  silver  and  gold. 

The  ore-deposits  are  confined  to  a  mass  of  crushed 
limestone  between  tlie  muin  fault  and  the  (piartzite. 
Those  of  any  size  are  always  capped  by  cavos,  or  in 
some  way  connected  with  theui  and  with  fissures. 
The  caves  were  probably  formed  subseijueut  to  tlit* 
deposition  of  the  ore,  being  due,  partly  ti»  ih»i  action 
of  water  carrying  carbonic  acid,  and  partly  to  shrink- 
age of  the  ore  from  decomposition.  Since  the  latter 
occurred,  the  ore  ha-*  in  many  instances  been  redis- 
tributed by  tlio  flow  of  underground  waters.  wIiom* 
former  presence  is  indicated  ny  stratification  of  jMtr- 
tions  of  the  ore-bodies,  and  by  traces  of  nqueous 
agencies  in  the  surrounding  limestone. 

The  constituents  of  the  ore  were  probably  derived 
by  solution  from  sonu^  massive  rock,  not  sedimonlary, 
as  assays  of  the  cimntry  rock  show  that  lliey  could 
not  have  been  so  derived.  The  solutions  were  d\u: 
to  solfataric  action,  incident  to  tlie  eruption  of  large 
miissesof  rhyolite.  They  entered  the  limestone  from 
below,  throngh  fissures;  and  tlie  greater  p:irt,  at  least. 
of  the  ore,  was  deposited  by  direct  ^ullstitutinn  for 
that  rock.  The  limestone  was  fissured  and  crushed 
in  many  directions  by  the  various  faulting  move- 
ments, and  gave  free  ingress  to  the  ore-bearing  solu- 
tions, which  naturally  followed  the  channels  of  least 
resistance,  and  deposited  the  ore  in  masses  of  very 
irregular  form.     These  are  well  shown  in  ihe  in<Hlel. 

From  the  year  18r>J)  u})  to  the  proi-ent  lime  (IN'*-)) 
the  Eureka  district  has  ])ro(luciMl  about  sixty  million 
doll.iraof  gold  and  silver,  and  about  two  hundred  and 
twenty-live  thousand  tons  of  lead:  and.  as  already 
stated,  the  largest  portion  of  tltese  metals  was  derivetl 
from  the  Uui>v-hill  mines. 


TWO  LARf^l'J  airX-SPOTS.^ 

TiiK  figures  of  sun-spots  given  with  this  iiriicl<'  are 
n  drawings  made  at  tlie  observatory  at  Palermo, 
represent  t\v(t  of  the  largest  spots  oh'^erved  dur- 
the  last  two  years,  so  remarkable  for  the  number 
of  s|kiots  seen.  Not  only  was  ibeir  extent  (whicli  is 
readily  appreciated  by  comparison  with  the  figure  of 
llie  e;  irth  given  on  each  i>Iate)  immense,  liut  the 
ehang«i;s  which  were  seen  to,  take  place  were  most 
rapid,  { 

The  J(irst  appeared  on  the  eastern  limb  of  the  sun 
on  June;  25, 1883,  about  at  latitudt^  +7<^  r>:j'.  After 
undergoing  various  transformations,  it  offtMCtl,  on 
the  30th  of  .June,  the  curious  aspect  shown  in  fig.  I. 
The  spot- was  doulde;  and  its  extreme  length  from 
east  t^  »vc]^t  was  not  h?S3  than  ten  earth  diameters,  or 
aliout  o'.  C'onalderaiile  movements  were  agitating  it. 
Two  days  afterward,  on  the  2d  of  .Inly,  the  two  parts 

'  l<ci>r(>(liH-('d,  Willi  On-  cut*-.  trom'I.'A^froiKJi'iit . 


had  separated,  and  between  them  the  photos 
shone  with  marked  whiteness.  From  day  tf 
this  separation  increased,  until  the  8th,  when  the 
disapjieaivd  on  the  western  limb,  after  a  devi 
toward  the  north  of  2*>  :^o'.  From  the  :!Sth  of 
to  the  2d  of  July,  long,  brilliant  tongues,  endi 


C*rth 


Kli..   1. 

red  hydrogen  flames,  were  seen  extending  iii'j 
umbra:  and  a  yellow  »*oloring  was  obseneil  o 
penumbra  and  on  some  of  the  tongues,  pcrhav 
to  tlh!  pre-scnee  of  sodium  (lig.  -J), 

This  large  spot  wa-  precculed  and  followed,  o 
linib-i  <»f  the  sun,  by  small  but  brilli.ant  solar  | 
bcrances.  It  retnrneil  July '2.  at  lalitude  8°  U'. 
smaller  ami  more  regularly  shaped,  :i>makeiii;i^* 
rhe  loiir  aen)ss  the  disk  of  the  sun.  and  disai'i, 
at  latilndt*  ^^^  'S-V.  iml  \o  tie  seen  a^ain. 

The  sneonil  spot  (fig-<.  'A  ami  1)  wa>  lirsl  -nfU 


Earth 


r.  .^^^-v 


it:r^-^  i 


Ki.j.  •.;. 

eastern  Mioli.  on  the  loth  of  .luly.  inlatitudi'  - 
It  offered  a  strange  appearance,  and  appearoi 
the  seat  of  much  disturbance.  On  the  '2t 
centre  was  covered  with  luminous  ptdnts  whii 
in  coi.stant  motion;  and  some  strange  lines  i 
seemed  to  be  suspended  over  the  umbra.     Th 
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ton  the  ship-     ton,  as  in  182').     On  tlie  Pacific  coast  wooden 
'"   'ding  is  still  a  growing  industry. 

mpleron  iron  ship-building  oftbrs  somo 

the  condition  of  the  more  im|)ortant 

id  the  cheapening  of  the  cost  of  iron 

This  is  fortunate,  for  the  next  chap- 

3  how  thoroughly  tlie  eastern  seaboard 

strip[)ed  of  shii>-tiniber  ;  and,  as  well 

jccoiid-f^rowth  timber  is  very  inferior, 

ply  of  yellow  pine,  now  almost  excln- 

ed  for  planking,  is  reported  large,  but 

ve  it  is  growing  more  diflicult  to  obtain 

quality  of  this   useful  woo<l.      The 

;oast  still  affords  abundance  of  good 

ber,  and  the  good  character  given  to 

r  shows  that  ship- building  on  the  Pacific 

i  sutfer  for  years  to  come.     Tables  of 

ific  gravities  and  weights  of  the  differ- 

Is  used  by  ship-builders,  by  Prof.  C.  S. 

and  the  late  Constructor  Pook,  U.S.N., 

,.  n  ;  and  the  report  is  closed  with  sta- 

if  vessels   built   in   the   census  year. 

of  hands  employed,  wages,  value  of 

3.  etc. 


MINOR   BOOK  NOTICE S. 

ric  light:  its  hintori/,  pro'luction,  and  appli- 
f.  By  Em.  AuiLAVK  and  J.  Houlahd. 
lated  from  the  French  by  T.  O'Coson 
;k,  K.M.,  Ph.D.  £dited,  witli  notes  and 
ons,  by  C.  M.  Lungkkx,  C.E.  New  York, 
•o«,  18S4.     18+458  p.     8°. 

ascinating  character  of  the  subject,  and 
it  popular  interest  in  it,  have  stimulated 
duction  of  pictorial  treatises  on  elcc- 
.n<l  its  practical  npplications.  To  the 
st  many  of  these  motiorn  treatises  ap» 
be  uncalled  for,  or  at  least  seem  to  be 
Avith  niucli  superfluous  and  unnecessary' 

are  not  a  (airious  relation  between  the 
ve  furnishing  of  the  ottiees  of  many 
-light  companies,  where  the  unwary  per- 
n<Uiccd  to  invest  in  stock  whi(rh  has  only 
^inary  value,  and  the  luxurious  editions 
\-  treatises  on  the  electric  light?  If  the 
houhl  be  embellished,  why  shouhl  not 
ks  tlijit  treat  of  the  wares  of  the  com- 
3  of  I'di'tions  de  hixe'f 
work  of  Alglave  and  Bouhird.  edited  by 
ngrcn,  contains  mucli  extraneous  mat- 
it  tlie  general  reader  will  find  valuable 
ition  in  regard  to  the  geuerid  features  of 
:  lighting.  The  treatise  does  not  |)re- 
•  be  an  <'xliaustive  pres4*nlation  of  lh<' 
.  One  is  surprised  to  find  liow  nuieh 
tins  matti'r  has  been  crowded  into  tho 
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volume,  notwithstanding  so  much  space  is  given 
to  large  illustrations.  Many  of  the  latter  are 
extremely  amusing.  One  of  them  (p.  85)  rep- 
resents a  street  in  New  York  lighter!  bv  the 
Brush  electric  lamps.  On  the  x^avemcnt  are 
many  mercurial  New-Yorkers,  waving  their 
hats ;  and  one  is  so  much  overcome  with  en- 
thusiasm, that  he  turns  his  back  upon  the  fait 
accompli^  and  walks  away  witli  bared  head. 
Should  not  this  engraving  be  entitled  '  A  street 
in  Paris  *  ? 


Report  on  the  International  exhibition  of  electricity^ 
held  at  Paris^  August  to  November ^  2S81.  By 
David  Porter  Hbap,  major  corps  of  engineers, 
U.S.A.  Washington,  Government^  1884.  287  p. 
8°. 

It  will  be  interesting  to  the  visitor  to  the 
Philadelphia  electrical  exposition  to  compare 
his  recollections  of  that  exhibition  with  Major 
Heap's  report  of  the  Paris  exposition  of  1881. 
He  will  find  in  this  latter  work  a  short  and  con- 
cise account  of  the  principal  types  of  dynamo- 
machines,  and  will  discover  that  the  now  forms 
which  were  exhibited  at  Philadelphia  differ  only 
slightly  from  those  described  'by  Major  Heap. 

The  report  does  not  in-etend  to  contain  an^- 
measurements  or  calculations,  and  was  neces- 
sarily somewhat  hastily  prepared.  The  elec- 
trician, however,  will  find  it  a  valuable  addition 
to  his  librarv. 


.1  B  C  fie  la    pholotjraphip   modvrne.       Par  W.  K. 

IJriiTox,  C.JC.     Triiduit  de  riinirlals  p:ir  (i.  IIi'- 

UKKSON.     Paris,  Oaiithier-Villartt,  18«J.     112  p. 

12°. 

As  its  name  inipUos,  this  work  is  inleuiU'd 
for  the  beginner  in  photograpiiy,  but  it  con- 
tains many  hints  that  those  of  longer  cxi^'ri- 
cnce  might  proHt  by.  Begiuning  with  the 
choice  of  apparatus,  nnd  the  arrangement  of 
the  dark  room,  the  whoU?  process  of  photog- 
raphy is  deseribed,  including  both  methods  of 
development,  to  the  produoUon  of  the  finished 
print.  The  most  prominent  defect  of  tlie 
work  is  that  the  chiipters  on  printing  are  rather 
too  brief:  indeed,  there  is  no  description  at  all 
of  the  processes  of  mounting  and  burnishing. 
The  chapters  on  the  production  of  the  nega- 
tive, however,  are  excellent,  as  is  the  one  on 
defects  and  their  remedies. 


NOTES  AND  NEWS. 

PuoFKSSOit  Uell,  director  of  the  Alabama  weather- 
service^  announces,  that  through  the  liberality  of  the 


chief  signal-officer^  and  of  several  railwtys, 
weather-signals,  predicting  changes  of  weath 
temperature,  will  be  displayed  at  over  one  hi 
telegraph-stations  in  that  state.  The  predictio 
be  received  by  the  director  at  an  early  bom 
morning  from  the  signal-office  In  Wasblngto 
then  promptly  distributed  along  the  railway 
paying  for  the  cost  of  the  signal-flags  (about  s 
lars),  any  town  or  telegraph-station  wlU  recei' 
telegraphic  warning  of  the  daily  weather-d: 
Only  about  five  minutes  is  required  to  set  th< 
A  similar  system  has  beon  for  some  time  in  opt 
in  Ohio  and  in  part  of  Pennsylvania,  and 
doubtless  have  farther  extension. 

—  Ilerr  Warburg  has  sucreed^d  in  elecln 
gla.«s  by  heating  a  piece  of  sixla-lime  glass  to 
iiOO^  C,  at  which  temperature  It  is  a  conduct* 
placing  it  between  mercury  electrodes.  It  vaa 
sary  to  use  from  fifteen  to  thirty  Bunsen  cell 
long  period.  He  then  found,  that,  at  the  anode 
the  glass,  he  had  a  layer  of  silicic  acid.  Tliii 
very  quickly  reduces  the  strength  of  the  ci 
owing  to  its  bad  conductivity. 

—  We  learn  from  Nature  that  a  tunnel  mei 
about  five  thousand  feet  in  length,  and  const 
at  least  nine  centuries  before  the  Christian  e: 
just  been  discovered  by  the  governor  of  the 
of  Samos.  Herodotus  mentions  this  tunnel, 
served  for  providing  tlie  old  seaport  with  dri 
water.  It  is  completely  preserved,  and  « 
water-tubes  of  about  twenty-five  centimetres  in 
eter,  each  one  provided  with  a  lateral  aperti 
cleansing-purposes.  The  tunnel  is  not  quite  si 
but  bent  in  the  middle:  this  is  hardly  to  be  wo: 
at,  as  the  ancient  engineers  did  not  possess  ii 
ing-instruinents  of  such  precision  as  those  con."! 
nowadays. 

—  Ileddobanlt  has  succeeded  in  separntin 
of  cotton  and  wool,  mixed,  by  ^ul>joctiniI  them 
action  of  a  jet  of  superheated  steam.  Under  a 
ure  of  (ive  almosplnTos,  tlie  wool  melts,  ami  si 
the  bottom  of  the  receptacle;  whih*  cotton,  line 
other  vegetable  fibres  stand,  thus  remaining  si 
for  Iho  pHperinaiiufaclure.  The  liquid  iiiwl 
contains  tlie  wool  thus  precipitated  is  then 
cated.  The  re>idue,  which  has  received  llie  ns 
azotine,  is  completely  soluble  in  water,  and  i 
able  on  account  of  its  nitrogen.  Moreover,  its 
ration  coats  nothing;  because  the  incn'ased  v: 
the  pulp,  free  from  wool,  is  sufficient  to  covert 
of  the  process, 

—  A  Berlin  correspondent  of  the  St.  James 
writes  tliat  an  engineer  named  Fi>ber  is  repo) 
have  made  an  important  discovery  in  aeronaut 
which  he  is  enabled  to  condense  or  expand  th* 
a  balloon.  The  agent  he  employs  is  conipress< 
bonic  acid,  with  the  help  of  which  he  can  asc 
descend  at  pleasure.  This  perpendicular  mo' 
puts  it  in  the  power  of  the  aeronaut  to  go  up  o 
until  he  finds  a  current  of  air  moving  in  the  h 
tal  direction  he  wishes.  Military  critics  at 
great  importance  to  this  discovery,  because  in 
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Ux)n  will  tio  Able  to  reach  thu  enemy's  (erri- 
I  v^cend  •gain»  without   re^nirlng  a  fresh 

](  who  hM  ffpi^ttl  many  years  on  his  ex- 

te,  has,  it  Is  said*  at  hist  succeeded  in  coatlu^ 
icously  111!  llie  ordinary  melats  snd  their 
Ih  B  ihio  tlhn  of  hrASs,  which  wan  be  varied 
He  MHi>5  nn)y  n  »iugl<^  hnltery-cell,  nnd 
I  will  Mjlld  deposilB  of  varlnuft  hues  ami  bril- 
The  tints  arc  mated  U>  be  due  lu  ih'*  fornia- 
op(>er  OKide*.  the  coinpuisttlon  of  which  bus 
veii  delerruiried, 
hirr  sl»li\'i  ihul  the  (Uohun  reports  the  dU- 
f  ihe  ruins  uf  »n  ancicMl  city  near  Saniikr- 
They    an*  silualed  upon  a  hill  which   was 

a  foitro*5  fonncrJy.  Hemains  of  utensils 
••  lirtTe  aI*o  been  foinid.  Accordinjj 
-,  the  Urge  city  of  Apbro^lab  existed 

III*?  nnie  of  Moses;  it  was  Ihe  loyiil  re»l- 
Knd  the  )ilu^*sciL5tle  &tood  on  the  bill,  an<l  was 
;  with  subterranean  corridors.  The  result  of 
TAtioit**  shuws  tliat  the  ruins  ai'e  indeed  those 
r  aneienlcUy,  The  various  depths,  however, 
idely.  In  lb*;  lower  on«s  line  ylass  'dijccts 
id.  whioh  are  quite  al>sent  from  the  upper 
The  lowest  layers  contain  remains  of  a  very 
e  uature.  i.e.,  coarse  implements  of  chiy  nml 
'he  vxoavatluna  are  hcin-jr  cunllDued.  News 
irkc^tan  announces  the  dlfcov«ry  of  anotlier 
oily.  Achsy,  on  the  rlf'hl  bauk  of  the  Amu 

Remains  of  brick  walls  and  otbcr  buihlint;s 
to  h«  risible  in  considerable  numbers. 

kc  December  numbiT  of  the  monthly  meteor- 
charts  of  the  X(trth  Atlantic,  dcsoriln'd  hi 
,  III,  ftr)4,  wa^  recently  i^sued  by  the  Hydro- 
ttfllc*?,  ctimpb'llng  the  set.  It  1?  announced 
rk  hi  a  similar  direction  has  het-n  begun  for 
Ih  Atlantic. 

Nftvembor  number  of  the  North  Atlantic 
lart  Is  also  just  publl.vh<fl.  The  bark  £lhel 
\  cnMtiuue9  its  ziirzai;  way  across  the  ocoan, 
ow  reported  for  ibe  stxtb  lime.  Two  storm- 
«  chartrd,  ono  of  tropical  origin,  noteworthy 
advaniini;  west  of  lonj;itude  58"  wo*t,  before 
to  tlie  norlbH>ast:  the  uther  storm  secmn  to 
t  our  ihores  near  Charle»tJ»n,  and  then  spent 
fn  in  turning  round  a  ^barp  loop,  and  recross- 
ntb,  before  finally  moving  away  to  the  north- 

tep  thirty-three  years  of  duly.  Gen.  Isaac  F. 
has  been  compelled  by  ill  health  to  retire 
9  profc«ifi(ir!>hi|)  of  matbematicH  and  natural 
hy  at  the  L*niver»ity  nf  Kocheivter. 
sign  J.  J.  Blandin,  U.S.N.,  ha.*  been  ordered 
navy  department  to  tli*?  Johns  Hopkhis  uni- 
for  a  course  of  study  in  pbysies  and  cliemis- 

R,  Hamtnersly  &  Co.  of  Philadelphia  an- 
a  work  on  Indian  si^n-Iangu»!:;e,  hy  the  late 
IT.  P.  Clark.  U.S.A.;  and  E.  &  F.  N.  Spon 
ce  a  practical  treatise  lui  the  manufacture  of 

liles,  terra-col  la,   vli;,,    by   t'liarles  ITiomas 


Davis;  also  a  new  book  by  I.  Lothian  Bell,  enlllled 
'  Principle!)  of  the  manufacture  of  iron  and  steel, 
wiUi  some  notes  on  the  economic  condition  of  their 
production.* 

—  Capt.  Kostovich  of  the  Russian  navy  proposes 
the  use  of  a  small  captive  tiulIiHin,  Ut  whieh  an  K<IIsoa 
lamp  is  suspended,  for  ni^ht  signalling,  \^y  Ihe  aid 
uf  connecting-wires,  the  lump  may  be  lighted  and  ex- 
llnKui<ihed  at  will,  and  the  apparatu>  may  ihu-'ii  be 
u»ed  with  any  of  the  codes  in  voi;ue. 

—  The  report  on  the  prizes  offered  by  tiic  Berlin 
royal  academy  of  sciences  wiw  read  at  the  July  meet- 
ing. The  Sieiner  prize  for  geometry  was  noi  Kranicd, 
ufi  no  essay  reached  the  required  standard  of  excel- 
lence: the  jrranj  was  therefore  postponed  until  March 
1,  188tJ,  wlicu  li  will  be  offered  for  the  best  geometri- 
cal treatise  written  in  German,  Latin,  or  French. 
One  prlre  Imt.  however,  been  accorded  to  Professor 
Fiedles  of  the  Zurich  polytechnic  school,  for  his  work 
in  geometry.  Tlic  subject  for  the  Cothenius  prixe 
is,  **  By  personal  experiment  and  chemicjii  rf.Hearch 
to  ascertain  the  a*<5imilation  process  of  plants  in 
light,  and  by  direct  proof  show  in  the  plant-fibres 
the  primary  .'issimilation  pruducU  of  the  carl»nn  in 
plants,  dislingiiishing  them  from  the  similar  prmlucts 
of  transformation  in  the  change  of  matter  in  the 
cells,  and  showing  its  chemical  nature."  A&  some 
approximate  solution  of  tlie  problem,  a  clear  denion- 
Blration  will  be  accepted  of  the  present  ideas  on  the 
assimilation  process  uf  plants,  and  the  primary  organ- 
ic generations  tbcrni»f  by  repetition  of  the  series  of 
observations  and  researrbes  already  made,  and  an  im- 
portant extension  or  limitation  thereof.  The  Dici: 
priwof  Ihe  academy,  of  two  thou!-.and  marks,  has  been 
iiranted  to  Prnfesaor  Pio  Ilajna  of  Florence,  for  his 
work  on  the  origin  of  the  French  epic. 

—  It  is  reiwrted,  t^ays  the  Eiujineer,  that  the  atten- 
tUui  of  the  Indian  government  lias  been  dntwn  to  a 
tree  In  southern  India,  fr<mi  which  large  r^upplies  of 
cioutcbouc  can  be  drawn.  This  is  the  'TeicIindU* 
of  the  Cliinese,  or  Prameria  glandutifera  of  botanisla. 
L'nlike  the  South-Amoricnn  tree,  from  wiilcli  the 
caoutchouc  i»  tappe<l  by  piercliijr  the  bark,  the  t^um 
is  obtained  from  the  new  souiee  by  bivakinu;  the 
boughs,  and  drawing  it  out  in  tilaments.  If  ibe  new 
caoutchouc  it*  at  all  equal  lo  the  old  In  insuhiling- 
properties,  it  will  form  a  timely  discovery;  for  the  In- 
troduction of  electric  lighting  has  created  an  increased 
demand  for  imlia-nibber  coated  wires.  Indeed,  sev- 
eral inventors  have  lately  been  engaged  in  trying  to 
manufacture  a  subslilutc  for  i;utta-percha  and  india- 
rubber  out  of  oxidized  oils;  that  is  to  say,  oils  treated 
with  chloride  of  sulphur,  mixed  with  asphalt,  oxokc- 
rit,  and  other  insulatiog  aubstanceji. 

—  The  effect  produced  by  Mr.  Selim  Lemslrom  hi 
his  experiments  on  the  artificial  production  of  th« 
aurora  is  well  fhown  In  the  illustration  on  The  next 
page,  from  a  drawing  by  Mr.  Lemslrom.  On  llie  lop 
of  the  mountain  a  wire  was  stretched  on  poles,  and 
furnished  at  every  foot  or  two  with  brass  points. 
Tills  wire  was  several  miles  in  length,  and  wan  car* 
ried  over  the  lop  of  the  hill  in  ibe  form  of  a  spiral. 
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The  poles  were  supplied  with  >>iilpUurlc-ao|0  Instiln- 
Uin  ill  order  to  prt'vent.  as  fjir  as  posstblr.  the  creep- 
ing of  elocUK'Uy  over  lliclr  surfaces.  Fn»n»  (.his 
liiMilttiNl  syMciM  of  points  u  wire  was  niii  ro  »  grounU- 
ctMiniHTtionfil  u  iMurvlevi*!,  pirliiipA  from  Hvt'  limtdrtM 
to  a  tlioiistviid  ftTt  Im'Iow.  l(  the  ;*ruund  rtMinccliott 
hfttl  befall  uKidi*  oil  iIm*  •«uiiii'  Icvl*!.  no  cuiTi'iit  >vouttI 
huvi'  Im-mm  ob--i-i-vi'il ;  hill  VihoM  thfui  wiu  u  (li(Ti*i'i>iic<! 
of  levei,  evfii  If  Hot  iiiort*  th»ii  tliirly  ft'*>r,  ui'iin-eul 
WM  alway.H  ohservt-d  from  th»?  hiyhir  point  to  Uie 
lower.     ThL-  himinous  rfft^'ls  portriiywl    in    thu   cut 


or4l  vlncyanlp  near  HoMeiux,  ih'-  a   i 

the  stocks  with  n  rUaiu-stppI  glo»c; 

lue  not  -ftthfjurtoi-y,  as  it  if.  only  the 

I'Hh  he  in*(itiMl  in  thi«  way.     Thi'  iu<' 

wntild  prodtiOf  i-tctdlnnl  n*-iill'«  Itiit  fm  mh-  inn,  Uni 

It  is  optrn*  more  than  uny  othrr  pmci*^«,  to  cAr*ta» 

nesH  In  application;  ami  Uiat  i'oulr»IU*-»  n'' 

i-fft^cLo.     Thf  rnhbing  of  t4io  vln<f»  with  n  p 

L'ompost'd  of  nine  paria  of  roal-lnr  (o  on*' 

npun  lu  tilt*  objection  Uwt  tht*  uoal-liir  ^t»I 

eottl   vveathrr  Lhut  it  could  lint  Im>  applk-.!. 


vcitTK  Ai.  '■m.&r    "f    t  i<.nr  '•n^rnw.iK  ikkinu    v  hi-^im.at  "|-  the   Nuuiiikun   tr-aiTt,  ahuvk  a  «Tp>rKM  -ir  wn 
Till-  ti»  I'iKi  \iEiM-i  >Tiiui,  >p.*«  Kn.iA[.A,  rt^Msii  T  \fLAM>.    ' Hcpn>.iin'«Ml  frirn  /i*  ,\v»/«r- 


<r«  tMi  rVB 


w«re  only  \  isihh'!  to  ihe  nnkctl  pyt*  when  tlH*re  was  a 
marked  ilisplay  of  notthorn  ti^hls;  althnugh  hy  Uie 
aid  of  the  spcoiroftoopt'.  which  would  show  Ihe  imtuI- 
iar  ftpectnim  of  auroral  llf;l)t,  the  exislcni't*  of  lh<* 
slreumer  could  ofi»*n  b**  proved. 

—  BalUiani,  profcsjtor  at  the  ColW^e  df  1' ranee, 
was  c*omnii»»iont'd  :\  short  ilmt^  acio,  hy  Ihe  minister 
of  agrhrttllun*.  to  n-port  upon  the  Iwst  motle  of  de- 
stroy inc  the  winter  v\;^*  of  I  in.'  I'hylloxvra,  ;v«  it  Una 
been  found  ihat  it  i-  in  thi*  Wiiy  the  progr*;**  of  the 
pard>Ui.*  is  v*My  nmterijilly  ohivked.  Professor  Bal- 
btani  report •*  thiu  three  methiKls  have  Imnmi  eruployetl. 
— the  mechanical  destruction  of  the  eggu  by  barkini; 
ihe  vine!*,  boiling  water,  and  rubbing  the  vUieii  with 
preparulion*.  calculated  to  burn  up  the  cgsis.  Tho 
lirsl-nained  of  these  melhoiN  Una  been  tried  In  scv- 


eosl  itf  heiitiu':  il  :^ain  was  mn-^ldnrahlr.  Nc^ml 
v{ne-;*ruwi*rA  Irietl  to  liijurfythe  niixtun*  l>y  xddiac 
fifteen  per  cent  of  turpf*uiinr;  hut  thlii,  when  applhkl 
killrd  the  vines  .iltoj;ulhpr,  Halbiaui  Irieil  •ryrt»l 
fresh  trXpcrlrnt<nL9.  amon^  "(hers  a  mUttirv  uf  41. 
naphtha,  •|uK*kliuM%  and  unU'r.  Thi*  mlxtmr  lut 
het-n  iH«d  ui»»n  a  v**ry  ljir;tit  tcaU  In  Ih"  vUn»y*nh«' 
the  Lot  el-Goroune  and  the  I*«dr-i't-l  hrr;  »l»i  " 
jmrsessc-,  aMMiiding  to  Uulblanl.  the  Houldr  ircoiw- 
incndatluu  of  being  offcciu.il  and  chi'ii]i,  m  ihr  &"t 
is  under  a  franc  for  a  hnndr<'d  !^toek'<. 

—  A  Washington  correspondent  iuform*  us  ib«ii  li 
wa«k  the  iMohave  and  not  tlie  Zufii  women  wUoin  Dr 
Tylor  mentlomH],  at  a  recent  meeting  ot  th«i  *nlhn>- 
polopcat  I'ociety  of  WavhingLou  (see  i>eienc4fft4t^ 
as  wearitig  bark  skirls. 
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:DAY,  NOVEMBER  21,   188i. 

HMENT  AND  CRITICISM. 
N  hear  it  said,  that  any  thing  is  easy 
n  one  only  knows  how ;  but  the 
fh>m  doing  to  speculating  involves 
ly  the  inverse  of  this ;  for  what  is 
onending  conjecture  to  the  wilfully 
leorizer  ?  Astronomers  and  physi- 
1  with  powerful  telescopes  and  spec- 
have  for  years  been  assiduously 
ith  the  careful  and  S3*steniatic  study 
risible  phenomena  of  the  solar  disk, 
>een  able  to  obtain  satisfactory  solu- 
iny  problems  of  great  difficulty.  For 
tious  pseudo-scientist,  however,  all 
>T8  have  been  in  vain.  His  own 
eclude  all  need  of  investigation,  and 
last  be  manipulated  into  coincidence 
igaries.  But  there  still  remains  n 
^teries  in  the  field  of  the  physics  of 
which  all  observation  and  reason- 
liesis  have  so  far  failed  to  uuravel. 
harass  the  soul  of  the  pseudo- 
Far  from  it.  Not  only  is  he  ready 
I  every  occasion  'the  true  theory,* 
ove  that  his  is  ^  the  only  possible 
but  he  rashly  confronts  alt  existing 
th  unanswerable  clinchei*s,  in  this 
Vhere,  then,  shall  we  turn  for  a 
we  reject  the  one  herein  developed, 
v>n-admi9sion  of  which  will  forever 
fence  in  difficulties  and  inconsisten- 


3  a  doubt  whether  we  do  not  owe  our 
ajjology  for  apace  given  up  to  such 
.  that  noticed  in  another  column  of 
but  it  gives  us  excuse  for  correcting 
sion,  more  or  less  prevalent  among 
recti}'  intere^cd  in  the  progress  of 
science,  that  the  croi)  of  pseudo- 
iterature  is  larger  in  our  own  country 
ibroad.     The  scieniific  •  crank,*  like 

I.— 18S4. 


all  of  that  ilk,  is  perpetuall}'  clamoring  for 
recognition;  and,  as  he  ever  and  anon  acts 
upon  his  belief  that  the  acknowledged  leaders 
in  science  are  most  easily  accessible  through 
their  mails,  this  impression  is  speedily  cor- 
rected on  examination  of  the  sources  of  the 
contents  of  a  few  waste-baskets.  The  more 
thorough  and  wide-spread  scientific  education 
afforded  in  many  foreign  countries  is  not  ap- 
parently*, as  we  should  expect,  the  means  of 
turning  the  energies  of  the  '  crank  *  into  the 
direction  of  legitimate  research ;  but  he  enjoys 
his  frequent  appearance  in  type  with  a  freedom 
which  the  American  pseudo-scientist  only  rarely 
indulges. 

We  may  take  this  occasion  to  comment 
further  on  the  very  unwise  precedent  which 
the  publishers  of  tliis  book  have  set  by  the 
issue  of  a  work  of  this  character.  Book- 
publishing  has  for  a  numl)er  of  years  been 
conducted  on  a  very  scientific  basis  by  a  few 
of  the  better-known  houses,  and  only  such 
works  have  been  issued  as  were  able  to  pass 
muster  with  the  critical  '  reader '  or  expert. 
The  greatest  of  care  has  been  exercised,  that 
the  publication  of  no  book  should  be  under- 
taken the  sales  of  which  were  not  likely  to 
be  reasonably  remunerative.  Such  care  has 
greatly  lessened  the  labors  of  large  buyers  of 
books,  and  inspired  them  with  a  very  proper 
confidence  in  the  best  houses  ;  so  that,  in  fact, 
not  a  few  libraries  have  standing  orders  with 
certain  publishers  for  every  book  as  soon  as 
issued,  and  the  book-buyer  has  heretofore 
been  usually  safe  against  serious  imposition. 
When,  however,  an  accumulation  of  literary 
refuse  comes  on  the  market,  bearing  the  im- 
print of  a  reputable  house,  it  becomes  an 
appropriate  season  for  tlie  display  of  caution- 
ary signals. 

TiiK  Monthly  weather-rfviezv.  of  the  signal- 
service  for  last  August   shows    an    important 
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change  id  the  light  direction  on  its  cover. 
Heretofore  these  vaUiable  summaries,  involv- 
ing a  great  amount  of  labor  quite  apart  from 
the  preparation  of  daily  forecasts,  have  been 
issued  anonymously  ;  at  least,  it  has  been  sim- 
pl3'  announced  that  they  were  *'  prepared  under 
the  direction  of  .  .  .  the  chief  signal-officer  of 
the  army.*'  There  is  now  very  properly  added 
to  this  the  name  of  the  otlicer  personall}'  in 
charge  of  the  work.  The  more  direct  the  state- 
ment of  individual  authorship,  the  better  ;  for 
with  it  goes  individual  credit  and  res]X>nsi- 
bility.  The  *  Professional  papers '  and  the 
'  Notes  of  the  signal-service  *  have  always  been 
thus  duly  credited  to  their  authors :  it  would 
be  well  if  the  authorship  of  the  many  cir- 
culars that  have  been  issued  on  tornadoes, 
thunder-storms,  and  other  subjects,  had  been 
as  explicitly  published. 


The  terminology  of  storms  adopted  in  titese 
re\'iews  is  somewhat  open  to  criticism.  After 
fort}'  years  of  observation,  during  which  it  has 
always  been  found  that  regions  of  low  baro- 
metric pressure  are  MCCompanii'<l  iiy  an  inward 
flow  of  the  winds,  witli  a  constant  dirocLion  of 
spiral  turning,  it  does  not  seem  iiasly  to  use 
a  name  for  such  phonomcna,  and  call  them 
briefly  '  cyclones,'  as  was  long  ago  suggested, 
so  as  to  avoid  the  awkward  i»artiphrase,  *  area 
of  low  barometer,'  on  the  one  hand,  and  the 
abrupt  slangy  expression,  *  low,*  on  the  other, 
and  do  away  with  so  erroneous  a  description 
as  *  atmospheric  depression**  and  with  so  in- 
definite a  term  as  *  distuibiincc.'  It  is  an 
incorrect  use  of  the  word  that  associates  cy- 
clones only  with  hurricanes  of  devastating 
strength,  or  with  local  storms  like  tornadoes. 
It  was  originally  proposed,  and  should  still  be 
used,  to  designate  a  certain  kind  of  atmos- 
pheric mechanism,  indej^endent  of  gentleness 
or  violence,  and  hence  perfectly  applicable  to 
the  '  disturbances '  in  question. 

Rcdfield  was  clearly  of  this  opinion.  In 
1854  he  wrote  that  the  term  'cyclone*  was 
proposed  "  to  designate  any  considerable  area 


or  extent  of  wind  which  exhibits  a  turning  or 
revolving  motion,  without  regard  to  its  varr- 
ing  velocity*,  or  to  the  different  names  whidi 
ai-e  often  applied  to  such  winds.  ...  All  liur- 
ricanes  or  violent  storms  may,  j^rhaps,  1* 
considered  as  cyclones  or  revolving  winds; 
but  it  by  no  means  follows  that  all  cyelonei 
are  either  hurricanes,  gales,  or  storms."  He 
said,  further,  that  the  word  was  not  designed  to 
express  the  degree  of  activity  or  force  of  tbe 
wind,  and  made  mention  of  "tbe  inert  and 
passive  cyclones  which  seldom  gain  attention." 
Similar  abstracts  could  be  made  from  Col. 
Reid's  famous  work  on  the  '  Law  of  storms;* 
and,  even  in  the  early  numbers  of  the  Weaiker- 
review^  '  cyclone  *  was  used  in  its  original 
sense.     It  would  be  advisable  to  retarn  to  it. 


Br  UEANS  of  a  most  promising  local  anaes- 
thetic, Dr.  Roller  of  Vienna  has  recently  been 
able  to  render  the  eye  quite  insensible  to  pain. 
Under  its  influence,  almost  any  operation  may 
be  performed  upon  this  delicate  oi^au  witfaoat 
causing  sulfering ;  and  its  use  is  not  folloved 
by  Tmpleasant  afler-efl!ects.  A  few  minntes 
after  putting  three  or  fotir  drops  of  a  four-per- 
cent solution  of  h^'droclilorate  of  cocaine  into 
the  eye,  no  discomfort  is  felt  when  the  front 
of  the  eyeball  is  rubbed  with  the  finger;  or  it 
may  be  cut  with  a  knife,  for  example,  to  do 
an  operation  for  cataract,  and  no  pain  is  occa- 
sioned. It  is  not  many  weeks  since  this  was 
demonstrated  in  (lermany  ;  and  already  many 
operations  have  been  performed  by  our  own 
oculists  with  great  success  and  satisfaction. 
For  some  months  before  its  use  in  the  eye,  it 
had  been  employed  by  physicians  to  render  the 
mucous  membranes  less  sensitive,  especially 
that  of  the  throat :  and  it  will  probably  be 
found  capable  of  rendering  other  valuable  ser- 
vices in  medicine. 

The  alkaloid  cocaine,  which  was  isolated 
about  thirty  years  ago  by  Gardeke,  and  is 
somewhat  similar  to  the  one  which  is  found  in 
tea  and  coffee,  is  obtained  from  the  leaves  of 
the  Erytliroxylon  coca.  This  shrub  is  cul- 
tivated in  the  valleys  of  the  eastern  slopes  of 
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and  lis  leaves,  which  niv  gathere<l 
with  great  c-^re,  huve  been  muni  by 
a3  a  sliuiulunt  uiid  iiaK^uLit?  sinrc 
tf  the  Incas,  by  whom  it  was  held  in 
ecw.  This  |»hint  sliould  nnt  U-  oou- 
wilh  the  mo r<»  fn miliar  Tlicobroma 
rtj  seeds  of  which  afford  chocolate  and 
nor  with  the  coeoauut,  whose 
food,  driiikf  light,  clothing, 
tor  to    the  natives  of  some   tropical 


:rs  to  the  editor, 

wmtUmlM  art  rtqiuMted  tatea*  brie/a»poMitlt.     Thf 
im«  ia  in  ail  cute.it  reqtiirtii  a^  jnoo/ o/ pood /aith. 

X>n«  age  iu   prehUtoric  archeology. 

ent  number  of  Science,  it  Is  stnUd  (p.  4U.S). 

nnntinr'  nf  tlic  Academy  of  natiirM  ecieiires 

'  j)t.  2o,  Ur.  Brinloti  exhibited  cer- 

i-  from  TunJs.    presonted    hy   the 

lit  ^'.ulaillao.      Amoiij;  IhtMii  wm  one   r«- 

Ihi?    *  stemmed    dcrupers  *    found    lu    ibis 

"This  form,"  Ibe  writoriroes  on  lo  state, 

icteristic,  in   France,    of   tb«  Inter  pro<Iuc- 

be  slonu  aijo,  et.p(?<:ially  <>f  lliat  opocb  called 

r«ncb  urob*!oloi;ie»t«^   '  the  epoch  of  Uoben- 

Chronolopcally,  ibis   is  retpinled    as  tht* 

i.  of  iIk'  appearance  of  mnn  on  the  globe, 

ill*  implpnieiit-usiij'4  animals  beini;  prohal^Iy 

llf«."     Tliis  is  a  moat  nmnzin;:  irnvosty  of 

of  di;  MortilUH  and  thf  anhcnloglflta  of  his 

;l  tnuy  saftdy  Ijo  assorted  that  nu  one  holds 

>ptnh>ns  as  these,  with  the  p<»s»ible  excep- 

V  writer  "f  the  notice  in  tiiiestioti. 

rr^hl"l*>nc    confrrrs!*  hehi    at  linissels   hi 

>riel   de   Mortillwi   first   prop^wed   hi^   sys- 

,.-iM.  .»,..,  of  the  Ji4'o  of  atone.     In   it  the 

>  "uhausen  *  is  Riven  as  synonymous 

r  >  n'd  stone.'  or'neoUthic  prriod  ; ' 

||tHieottLldc  a^'o  Is  subdivided  tnt(ifHuri;;rand 

rcalteti.  in  the  inverse  order  of  ilipir  anti- 

fv         '     >Iadel.'ilhp.  of  Solntrt?,  of  Mou*iier, 

I  .  each  c*hanieliTi/.ed    ity   its  own 

,..   w,    ...trumrnt.     This  ela-ssification  was 

r  extended  hy  him  to  tlie  age  of  bronze,  In 

liblted  at  the  Cieographical  (xmgress  lield 

,n  the  summer  of  1875.     A  full  account,  of 

n  ill  the  MaU^rittux,  vol.  x.  p.  372.     tiince 

»yfttcru  \\!i'i  been  almost  universally  adopteil 

lorl«    aroheoloyistt:   and    It  is  thoroughly 

and  admirably  ilkistraled  in   the  *  Mns^e 

que,'  ^published     by    Messrs.   Gabriel  and 

!  Morlillot.  in  1881.     In  18S3  the  elder  dc 

lublislu'd.  in  Ihellbraryof  contemporary  sci- 

'  Le  prtrhistori'jue  antitjuit^  de  I'hornme.' 

le  views  he  was  known  to  bold  in  regard  to 

led  •  tertiary  m.in,*  or,  as  be  mon^  lu;;icaily 

m,  'lb«  precursor  of  man,'  are  set  forth  iu 

,crit(c»l  notice  of  this  worlc  was  jpven  by 

fn  Science  for  March  ao,  18S3.     The  work 

nlo  three  part**,  —  *  the  tertiary  man,'  '  the 

man,'  and    *  the   man    of    the    present* 

and  the  doctrine  is  maintained  that 


*' it  is  only  at  Me  rornmenc^'mcn/  of  thr.  quttt^rnarff 
that  moil  siiows  himself  not  ab<.olute]y  idcniieal  with 
us,  but  s»  near  that  we  cannot  refuse  to  him,  under 
a  prnpi-r  nomrnclnture,  the  nameof  man  "  Do  Mor- 
litlet's  poctdinr  views,  with  which  only  a  very  few 
anthroiKdoyisls  symp.athUe,  are  confini-i  to  ibecxlKt- 
ence  of  an  intelligent  *  implement-using  anihropoid* 
in  tertiary  times.  To  lliis  «in(*»*tlon  lie  returns  with 
renewed  vigor  in  his  journal,  L'/iomme,  of  the  2r>th  of 
last  September,  apropos  of  the  excavations  made  at 
Uie  celebrated  locality  of  Thenay  (near  Tours)  by  a 
coramiltec  of  the  French  association  for  the  advance- 
ment of  science.  These  wero  preparatory  to  a  dis- 
cussion of  the  question  of  the  Lerllar>  nian  at  the 
meeting  liold  last  year  at  Hlois. 

Whether  it  was  *  man,' or*  an  intelligent  anthro- 
poid/ who  fabricated  stone  implements  in  tertiary 
tiuie«,  may  well  be  a  t)neslion;  but  there  is  no  doubt 
whatsoever  thai  they  were  men  very  like  those  first 
found  by  Europeans  on  this  continent,  and  Mr.  Jacob 
Mcssikommer  will  help  any  one,  as  he  did  the  writer, 
to  disinter  ibeir  relics  from  the  peat-moor  of  Roben- 
hauscn.  HxNBT  W.  IlAVNBa. 

Buflon,  Nov.  10. 


Forgotten  conclusions  of  acieuoe. 

Your  corament-3  on  the  forgotten  conclusion  of 
an  investigator  on  rectal  anaesthesia  reminds  ni« 
of  a  discussion,  in  the  section  of  physics  at  the  Amer- 
ican association,  over  a  paper  of  Professor  Graham 
Hull's,  on  a  possible  method  of  coinniunicalion  i>e- 
Iween  ships  at  seu.  Several  eminent  men  and  some 
(li^tlinguished  foreign  visitors  took  part  in  the  dis- 
cn>8ion.  Itledout  into  su^ixestions  of  telegraphing 
ftcro^a  the  ocean  without  win-s,  and  experiments  of 
communieation  across  rivers,  and  across  the  strait 
between  Southampton  an<I  the  Isle  of  Wight. 

As  my  recollection  serve*  me.  Professor  Morse 
went  over  all  these  experiment*  more  than  thirty 
years  ago.  ami  ^upjHised  atone  ^Imu  he  could  cjirry 
liis  telegraph  across  rivers  and  strcam-i  by  means  u( 
two  wires,  one  runnin;;  up  and  the  other  down  ^l^eam 
along  thn  shores,  and  then  dipping  into  the  water. 
I  remember  seeing  a  cut  illustrating;  it.  ProfH.ssiir 
liell'fl  paiier  wa.s  a  new  adaptatittn  nf  the  old  idea; 
but  the  discus'tiou.  and  all,  seemed  to  me  to  be  wholly 
oblivious  nf  the  experiments  and  conclusions  of 
Trofessor  Morse.  P.  J,  FAKNuwuHTa. 

Otinlun,  lo.,  Nor.  8. 


The  lamprey  as  a  builder. 

During  the  month  of  June  I  ha4l  nn  excellent  op- 
portunity to  ol>serve  the  manner  In  wltich  the  lam- 
prey eel  ( Peiromy^on  mariuus)  builds  a  stone  dam  for 
the  deposit  of  spawn  and  fur  the  protection  of  the 
progeny. 

The  location  of  the  structure  was  in  the  Saco  River, 
within  the  ripples  near  the  foot  of  the  lower  falls, 
three  miles  from  tlie  sea,  and  near  the  level  of  mean 
high  water.  It  was  nearly  at  right  angles  with  a 
shore-wall  of  granite,  and  was  about  fifteen  feet  hmg 
and  from  one  to  three  feet  in  Iielght.  Its  position 
and  triangular  sltape  in  verticil  s<?ction  wen.-  well 
adapted  for  securing  a  change  of  water,  and  a  hiding- 
place  among  the  stones  for  the  yoimg. 

When  I  first  noticed  the  movements  of  the  eels,  they 
were  diligently  at  work,  their  system  of  operation 
being  very  methodical;  but  1  was  not  able  to  deter- 
mine whether  there  was  any  action  by  single  pairs,  as 
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their  movements  were  rapid,  and  the  number  eiifsaged 
at  one  time  must  have  been  fifty,  while  it  is  probable 
that  a  hundred  were  at  work,  for  they  were  constantly 
coming  from  various  directions  to  take  or  resume  iheir 
places  on  the  up-stream  side  of  the  dam. 

The  river-bctl  at  this  pt^int  was  made  up  of  water- 
worn  stones,  eliips  of  granite,  and  fragments  of  bricks, 
over  which  tliere  was  a  steady  flow  of  water,  the  depth 
being  four  or  five  feet,  but  varying  witli  the  level  of  the 
tide. 

The  mode  of  raising  the  niaterial  was  the  same  in 
all  cases:  the  eel  attached  his  mouth  td  a  stone,  and 
then,  with  many  wrigglingsi  and  contortions  (the  head 
always  ])oiuting  up-Aircam).  lifted  it  from  the  bottom ; 
he  then  backed  down  stream,  floating  with  the  cur- 
rent, until  the  stone  was  over  the  cenlre  of  the  lieap, 
when  it  was  dropped,  lodging  sometimes  on  one  side, 
and  sometimes  on  the  other,  lie  then  usually  re- 
turned for  more  maU-rial  to  the  deep  and  compara- 
tively still  pool  formed  above  tlic  ilam  by  the  previous 
excavations,  but  in  some  instances  was  unable  to  stem 
the  more  rapid  current  at  the  top  of  the  dam,  and 
was  carried  below  it.  When  this  happened,  be  swam 
around  the  outer  end  of  the  dam,  and  returned  to  the 
pool  to  resume  the  work. 

I  noticed  in  many  instances  that  tlie  heavier  stones 
were  lifted  by  two  eels,  working  alongside  of  each 
other,  and  carried  to  their  proper  places  in  the  struc- 
ture. Half-bricks,  weighing  two  pounds,  were  thus 
transported  by  one  individual,  and  many  of  the  stones 
were  of  much  greater  weight. 

Later  in  the  season  many  of  the  eels  were  lying 
quietlv  upon  the  up-stream  side  of  the  dam,  and  about 
the  middle  of  July  all  Itad  disappeared. 

Tlie  temperature  of  the  water,  when  the  river-cur- 
rent was  not  met  by  the  tide,  was  in  June  about  049 
F.,  and  in  July  71°. 

Stones  of  various  sizes,  lying  at  tlie  base  of  the 
shore-wall,  were  removed ;  and  it  was  i^vident  that  tlie 
stability  of  this  wall  would  have  been  impaired  if  it 
liad  been  built  upon  a  rubble  or  gravel  foundaitou 
Instead  of  upon  a  solid  ledge. 

Joiix  M.  Batchej.dkb. 

A  viviparous  pumpkin. 

To-day,  on  cutting  open  a  common  pumpkin  frt^sh 
from  the  field  and  perfectly  sound,  it  was  discovered 
that  very  many  of  the  seeds  liad  already  germinated. 
The  caulicles  were  from  one  to  three  inches  in  length, 
while  some  of  the  rootlets  were  over  seven  inches. 
The  cotyledons,  wherever  free  from  the  seed-cover- 
ing, were  green  in  color,  and  spread  so  as  to  expose 
the  growing  plumule.  In  one  case  the  second  leaves 
were  partly  unfolded.  E.  T.  Ni;l.son. 

J>etawaro,  O.,  Nov.  1, 


American  pearls. 

In  answer  to  Oeorge  F.  Kunz  in  No.  80,  let  m<-  say 
that  many  pcaris.  ranging  from  five  to  twenty-five  or 
more  dollars  in  value,  have  been  found  in  the  fresh- 
water mussel  in  the  Little  >[iaini  Kiver.  a  few  miles 
from  here.  The  prevailing  color  is  pink,  in  various 
sha<ies.  In  size  they  vary,  the  larger  ones  being  about 
as  large  as  a  pea,  or  larger.  The  pearls  have  been 
f(mntl  at  various  times,  from  a  do/en  years  ago,  up  lo 
last  April.  They  are  commonly  found  in  the  Unio, 
—  U.  undulatus,*  oir  U.  occidens.         II.  K.  Koahk. 

Nut.  f*ri(-ni:f  <Ir[)t.,  ?'urmal  iiniVLr-iirv, 
I..b.ii".,n,  O. 
\ 


FERDINAND   VON  HOCHSTETTER. 

Fkkoinavo  vox  UociiSTETTEU  was  bom  at 
EssUngen  (Wurtemberg),  April  30,  182*j,and 
died,  after  a  painful  illness  of  five  years,  at 
Vienna,  on  the  17th  of  last  Jnly.  His  father. 
a  clergyman,  was  a  well-known  botanist,  aud  a 
professor  of  natural  history.  While  a  pupiiof 
the  celebrated  geologist  and  paleontolt^st, 
Prof.  F.  A.  Queusted  of  Tiibingon,  Ilochstteter 
was  a  classmate  of  ti:e  late  A.  Opi)el,  and  is 
one  of  the  most  prominent  of  the  geologists  of 
the  scliool  to  which  science  is  indebted  for 
such  celebrated  geologislrf  and  paleontologists 
as  Oscar  Fraas  of  Stuttgart;  C.  Kominger 
of  Ann  Arbor,  Mich. ;  A.  Oppel,  and  Traot- 
schold,  of  Moscow.  When  an  assistant  in  the 
Austrian  geological  survey,  he  was  appointed 
naturalist  of  the  '  Xovara  expedition  rouod 
the  world,*  1857-59.  After  visiting  Gibralbr,  I 
Rio  dc  Janeiro,  the  Cape  of  Ciood  Hoiw,  St. 
Paul  Island,  the  'Nicobar  Islands,  and  Java,  ' 
Ilochstetter  left  the  Novara,  shoiti}'  after  its 
arrival  at  New  Zealand,  and  passe<l  almost 
the  whole  of  1859  in  preparing  a  careful  geo- 
logical reconnoissance  of  the  northern  and 
southern  islands  of  Xew  Zealand.  Scarcely 
had  the  Novara  anchored  at  Auckland,  before 
Julius  von  Ilaast,  an  Austrian  nobleman  of 
great  ability,  well  known  afl^rwaixl  as  the  di- 
rector of  the  Canterbury-  musctim  of  Christ- 
church,  came  on  board.  Ilaast  had  coiue<«it 
a  short  time  before  as  a  settler.  Hochstetter 
at  once  secured  him  as  his  assistant :  and  after 
seven  months  in  the  northern  island,  ami  two 
months  in  the  province  of  Nelson  in  the  south- 
ern island,  with  tlic  aid  of  the  New-Zealaml 
gOA-ernincnt  and  of  tlic  leading  citizens  of  the 
colony,  he  succeeded  in  determining  most  sat- 
isfactorily the  geology  of  this  disUnit  country, 
describing  not  only  the  beautiful  volcanic  Ibr- 
matiou,  but  also  the  secondary,  the  tertiarv. 
and  the  (juatcrnary  formations,  and  adding 
nuich  to  our  knowkMlge  of  geographical  geol- 
ogy. The  results  of  Hochstetlrr's  researches 
were  first  given  as  lectures  Ix-fore  the  Atuk- 
land  mechanics*  institute,  June.  185ii,  ami 
at  Ncliiion  in  October  of  the  !^;une  vear.     Th'- 
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land    government    gazette    published 

il  a  special  c.o\y\  wns   dislnbiitc'i  i" 
and  in  Knglnnd.     Afterward,  g*?o- 
ip»  were  added «  and   lectures  aud 

jenred  at  Anckland   in    IStM.  nnder 

of  ^  The  geology  ol'   New  Zealand.' 
;bstfittvr  published  in  Vienna,  I8t>»;, 

10  volumes,  entitled   Tleologic  und 
jogip     von 

lland/  the        

log}'  being 
Dp  by  such 
B  as  Un- 
kcJ.  SnesSf 
U  with  the 
Ince        of 

:on  Hauer. 

hstetter 
Shortly 
return  to 
I  in  I860, 
ter  was  ap- 
i>rofe3sor  of 
knd  miner- 
I  Ihe  iuipe- 
A*  t  c  c  h  n  i  e 
jjn  lH*;7he 
Jby  the 
vern- 

Paria  n.s  a 

met  to  the 
lal  exhi- 
Bd  in  1874 
psistunt  di- 
!  the  Vienna 
^nalexhibi- 
jiortly  after 
iwas  made 

&f  the  new  imperial  museuiti  of  natural 
[with  the  dillicult  task  of  erertin*^  a 
ling.  Notwithstanding  illness,  which 
licked  him.  ITochstetter  had  the  hap- 
r  seeing  all  the  collections  removed  to 
pailding,  and  arranged  so  syatemati- 
Uhe  Vienna  museum  now  ranks  among 

if  not  the  first,  in  the  world.     From 
ft72,  Hochstetter  was  exploring  Eu- 

irkey.  of  which  he  prepared  au  ex- 


r^ 


y 


i^^Cf- 


^^h^€L^f^  Ci    \ 


cellent  geological  map,  with  a  report.  lie 
afterwards  visite<l  the  Ural  Mountains,  de- 
soril>ed  in  his  *  Ueber  den  Tral,'  Berlin,  187:^. 
Hochstetter  was  also  a  geographer  of  note, 
and  his  *  Die  erde  *  is  justly  i>opnlar.  As 
vice-president,  alYcrward  president,  of  the  geo- 
graj)hical  society  of  Vienna,  he  rendered  im- 
portant scr%ices  to  geography,  more  es|K'ciftlIy 

\\\  assisting  the  ex- 

peditiou    to    the 

north  pole,  which 
resulted  in  the  dis- 
covery of  Franz- 
Josef  Land,  and  in 
his  continued  aid  to 
Dr.  Oscar  Lenz. 
the  explorer  of 
western  Africa,  ami 
the  traveller  who 
made  the  remarka- 
ble journey  from 
Tangier  to  Timbuc- 
too  and  the  Senegal. 
Finally  Hochstet- 
ter was  selected,  in 
1872,  by  the  emper- 
or of  Austria-Hnn- 
gary  as  tutor  in 
natural  history  to 
the  crown  prince. 

Personally,  Fer- 
dinand von  Hoch- 
stetter was  a  most 
attractive  man,  a 
very  interesting  lec- 
turer, and  a  |xjwer- 
ful  conversational- 
ist. He  married  an 
English  lady :  aud  his  bouse  in  Dobling, 
Vienna,  was  a  centre  for  Austrian  savanf*, 
and  for  all  foreigners  visiting  the  capital  of 
the  Austrian  empire. 
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MARRIAGE  LAW  IN  SAVAGERY.^ 

SocreTT  is  organized  for  the  rcgidation  of 
con(iuct,  and  conduct  is  regulated  by  law  in  the 

'  Hw  CprtaJn  prlnelplnfl  of  prlmlllve  l»w  {^SHenct,  No.  »3). 
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several  stages  of  butimn  piogrcss  in  relation 
to  those  particulars  about  which  serious  dis- 
agreement arises.  In  the  early  history  of 
mankind  it  appears,  from  nil  tliat  we  may  now 
know  of  the  matter,  that  the  most  serious  and 
frequent  disagreements  arose  outof  the  relations 
of  the  sexes.  Men  disagreed  about  women, 
and  women  about  men.  Early  law,  therefore, 
deals  to  a  large  extent  with  the  relations  of  the 
sexes.  The  savage  legislator  sought  to  avoid 
controversy  by  regulating  marital  relations ; 
and  this  he  did  by  denying  to  the  individual 
the  riglit  of  choice,  and  providing  that  certain 
groups  of  men  should  take  their  wives  from 
curtain  groups  uf  women,  and.  furtlicr.  that 
the  selection  of  tlie  woman  should  not  be  given 
to  the  man,  nor  the  selection  of  the  man  to 
the  woman,  but  that  certain  officers  or  elder 
persons  should  make  the  mnmagc  contract. 
This  method  of  selection  will  here  be  called 
legal  apixfintmcnt. 

Now,  selection  by  legal  appointment  exists 
among  all  North-American  tribes,  and  else- 
where among  savages  in  Australia  and  other 
l>ortions  of  the  globe :  it  exists  in  diverse 
forms,  which  may  not  here  be  recounted  for 
want  of  space.  But  the  essential  principle  is 
this  :  in  order  that  controversy  may  be  avoided, 
marriage  selection  is  by  legal  appointment,  and 
not  by  personal  choice. 

But  the  second  fundamental  principle  of 
primitive  law  greatly  modilics  selection  by  legal 
appointment,  and  gives  rise  to  three  forms  of 
nuurrioge,  which  will  be  denominated  as  fol- 
lows: first,  marriage  by  elopement;  second, 
marriage  by  capture  ;  third,  marriage  i>y  duel. 

It  very  often  happens  in  the  history  of  tril^es 
that  certain  of  the  kinship  groups  diminish  in 
number,  while  others  increase.  A  group  of 
men  may  greatly*  increase  in  number,  while  the 
group  of  women  from  whom  they  are  obliged 
to  accept  their  wives  diminishes.  At  the  same 
time  another  group  of  women  may  be  large  in 
projwrtion  to  the  group  of  men  to  whom  they 
are  destined.  Under  these  circumstances,  cer- 
tain men  have  a  right  to  many  wives,  while 
others  have  a  right  to  but  few.  It  is  very 
natural  that  young  men  and  young  women 
should  sometimes  rebel  against  the  law,  and 
elope  with  each  other.  Now,  a  fundamental 
principle  of  early  law  is  that  controversy 
must  end  ;  and  such  termination  is  secured  by 
a  curious  provision  found  among  many,  per- 
hajhi  all,  tribes.  A  day  is  established,  some- 
times once  i^  moon,  but  usually  once  a  year, 
at  which  certain  classes  of  offences  are  for- 
given. If,  then,  a  runaway  couple  can  escape 
to  the  forest,  jind  live  by  themselves  until  the 


day  of  forgiveness,  they  may  return  to  Uw 
tribe,  and  live  in  peace.  Marriage  by  (fail 
form  exists  in  many  of  the  tribes  of  North 
America. 

Again :  the  group  of  men  whooe  niarriaj^ 
rights  are  curtailed  by  diminution  of  the  nUtvk 
into  which  they  rany  marry,  soraetime<i  nntv 
to  C4ipture  a  wife  for  one  of  their  uuu 
some  other  group.     It  must  be  dislin 
dcrstood  that  this  capture  is  not  from  an  nlif-n 
tribe,  but  always  from  a  group  within  thcsaiw 
tribe.     The  attempt  at  capture  is  rcsimtod.  and 
a  conflict  ensues.     If  the  capture  ia  sucecsi)ftil, 
the  marriage  is   thereafter   considered  legal; 
if  unsuccessful,  a  second  resort  to  capture  id 
the  particular  ojise  is  not  permitted,  for  coti- 
troversy  must  end.     When  women  ui 
in  war  from  alien  tribes,  they  must  Ix- 
into  some  clan  within  the  capturing  tnU.  u: 
order  that  they  may  become  wives  of  the  tufa 
of  the  tribe.     When  this  is  done,  the  < 
women  become  by  legal  appointment  u, 
of  men  in  the  group  having  inaritnl  rights  m 
the  clan  which  has  adopted  them. 

The  thiiti  form  is  marriage  by  iluel.  WTjab 
a  young  woman  comes  to  marriageable  age,  it 
may  happen  that  by  legal  appointment  stie  i^ 
assigned  to  a  man  who  already  has  a  wlf^ 
while  there  may  be  some  other  yotmg  niao  iu 
the  tribe  who  is  without  a  wife,  because  there 
is  none  for  him  in  the  group  within  which  be 
may  marry.  It  is  then  the  right  of  the  lalltr 
to  challenge  to  combat  the  man  who  is  entitled 
to  more  than  one,  and,  if  successful,  be  wioi 
the  woman ;  and  by  savage  law  controvFRV 
must  then  end. 

All  three  of  these  forms  are  observed  among 
the  tribes  of  North  America;  and  thej  a« 
methods  by  which  selection  by  legal  appoiol* 
meut  is  developed  into  selection  by  personal 
choice.  Sometimes  these  latter  forms  Uirgrly 
prevail ;  and  they  come  to  be  r«^ulated  more 
and  more,  until  at  last  they  become  mtnr 
forms,  and  i>er3onal  choice*  prevails. 

When  personal  choit^  thus  [)revail3,  the  old 
regulation  that  n  man  may  not  marry  wilhiii 
his  own  group  still  exists  :  and  selection  wilhlo 
that  group  is  incest,  which  is  always  puiiislicd 
with  great  severity.  The  group  of  per*)M 
within  which  marriage  is  incest,  is  always  » 
highly  artificial  group:  hence,  in  early  ^ocirtV" 
incest  laws  do  not  recognize  phyaioK>gic  ».s)0" 
ditions,  but  only  social  conditions. 

The  above  outline  will  make  clear  the  al- 
lowing statement«  that  endogamy  and  exogamy* 
as  originally  defined  bj-  McLennan,  do  not 
exist.  Every  savage  man  is  exogamous  with 
relation  to  the  class  or  clan  to  which  he  msr 
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and  be  ia  to  a  eertuia  extent  endog- 
iri  felatiou  tu  the  tribe  to  which  be 
,  that  is,  he  must  marry  within  that 
ut  in  all  c:isc8,  it  his  innrriage  is  the 
f  legal  apfiointmeta,  he  is  greatly  re- 
in his  inarringe  rights,  and  the  selec- 
st  be  mafic  within  some  liniiteil  group. 
y  and  endogamy,  as  thus  defined,  are 
}  parts  of  Ibc  same  law,  and  the  tribes 
ikind  cannot  be  classod  in  two  great 
one  practising  endogamy,  and  the 
xogamy. 

law  of  exogamy  is  universal.  Among 
lea  there  is  a  group,  larger  or  smaller, 
iiral  or  artifieiaU  within  which  marriage 
ibited.  The  terms  *  exogamy '  and 
itny  *  are  misleading,  and  should  be 
tii'  J.  W.  Powell. 


WC/ENTiFIC  STUDY  OF  LAWN- 
TENNIS. 

TBKNis  is  a  game  which  has  taken  firm 
K>n  Americans,  and  is  becoming  more 

every  3'ear.  It  is  claimed  to  possess 
litics  which  make  a  perfect  game,  being 
[Calthful,  not  insuperably  dilficult,  and 
iteresting  to^dnffer'  and  expert,  pro- 
he  two  are  not  mat^^-hed.  The  use  of 
t '  antl  of  slow  returns  having  been 
up  for  drives,  volU-ving,  and  swift 
y  it  has  ceased  to  possess  the  reproach 

t  upon  it  of  being  a  ladies*  game,  and 
tted    to   call    fortli    science*  skill,  and 

ce.     i-.asv[i-tcnni3  puts  upon  ita  players 
ttd  for  muscular quit-kness  and  elasticity, 

If-control,  and  a  tine  and  peculiar  de- 

int  of  the  muscular  sense. 
by  the  help  of  this  sense  that  the  ball 
med  with  just  the  right  force  and    in 
right  direction,  no  matter  how  hard 

gently  it  strikes  the  bat ;  and  in  ten- 
peculiarity  lies  in  the  fact  that  delicate 
adjiistmeuts  must  be  made  at  the 
ime   that  violent   contractions   of    the 

take  i>lace.     The  skilled  artisan  goes 

and    gently   over   his    delicate   work, 
ggler   performs   his   tricks   with   light 

ily  handled  articles.  The  billiard- 
ha*  to  use  comparatively  little  forcL* 
his  brilliant  stroke:*.  Tlie  tcnnis- 
however,  must  be  ready  to  strike  hard 
r  while  gripping  the  racket,  adjusting  it 
th(-  right  angle,  and  driving  it  in  just 
Lt  direction. 

xporionces  a  curious  sensation  of  pleas- 

UA  developing  and  exercising  his  mus- 


cular sense.  The  delight  felt  over  a  good  shot, 
a  brilliant  cutch,  an  unexpected  return,  —all 
como  in  the  main  from  this  same  source,  which 
wc  might  almost  call  the  *  sporting  sense.* 

The  physiology  of  muscular  co-ordination  has 
been  much  studied,  but  its  relation  to  aesthetics 
is,  iterbaps,  not  as  yet  '  worketl  up :  *  therefore 
I  will  dwell  upon  this  poiut  a  little. 

Kvcry  phase  and  degree  of  muscular  contrac- 
tion registers  itself  in  the  brain ;  but  when 
these  contractions,  in  obedience  to  the  will, 
effect  a  certain  delicate,  previously  conceived 
result,  a  thrill  of  pleasure  is  felt,  wliich  ia  not 
wholly  mental  satisfaction  over  sucf«ss ;  it  is 
also  an  intensified  muscular  sensation.  As  the 
eye  delights  in  beautiful  colors,  and  the  ear  in 
sweet  music,  so  the  muscles  rejoice  in  delicate 
adJuBtmetils.  They  have  their  own  lesthetics  : 
hence  there  have  alwa3'3  been  athletic  sports, 
and  hence  even  pugilism  would  have  no  charm 
if  it  were  mere  slugging.'  The  Greeks  culti- 
vated this  sense  as  actively  as  that  for  poetry, 
sculpture^  and  architecture:  wc  might  do  well 
to  imitate  thoin. 

It  is  true  that  the  muscular  sense  is  not  the 
only  factor  in  measuring  distance  and  adjust- 
ing muscular  movements.  The  eye,  the  car, 
and  the  tactile,  more  especially  the  pressure, 
sense,  also  come  into  play.  But  setting  aside 
the  zest  of  competition,  the  joys  and  sorrows 
of  l>eating  or  being  beaten,  it  is  to  certain 
sensory  nerves,  distributed  through  nmscle  and 
tendon,  that  we  must  attribute  much  of  the 
pleasure  got  from  athletic  games.  This  may 
be  shown  in  still  another  w.-ty.  After  the  fre- 
quent repetition  of  a  set  of  muscular  contrac- 
tions, the  sensations  excited  thereby  cease  to 
rise  into  consciousness.  Perhaps  this  is  diie, 
as  Uihot  suggests,  in  part  to  their  increased 
number,  and  briefness  of  duration.  At  any 
rate,  wc  know  that  a  frequently  repeated  act 
of  muscular  skill  finally  comes  to  be  done 
almost  automatically  and  with  little  interven- 
tion of  consciousness.  So  it  is  that  with  skilled 
players  the  minor  and  easy  strokes  of  the  game 
e^ill  out  no  new,  complex,  and  delicate  adjust- 
ments with  the  corresponding  aesthetic  excite- 
ment. 

Evorj'  one  who  has  ever  attained  any  special 
skill  in  athletic  gnn»es  knows  the  pain  and  wea- 
riness of  playing  with  the  beginner.  What 
hours  of  heroism  in  love's  cause  have  been 
spent  by  old  tennis-[)layer3  in  teaching  the  non- 


1  I  um  q^ultt!  »w»re  !  tmt  Munv  physio Iogl«t«  con«Idi-r  purt  of  tb« 
iiinftCDUr'i'iiMllonii  to  bo  centmltn  nrifrln  (Innervation  fecllitie). 
AturUnK  lip  >vini  Uiu  VulUlunAl  IrapiiUL'.ani)  accompaDylntilt.iu  It 
wore,  iti  tne  rau<M-lp.  It  Itt  Httufiiy  ItKiinfPtvbbU',  liowcvor,  that 
w«*  C1II  bn  ui)nM-i,>u«  of  muHCulnr  i^intrartlann  Llial  bavi*  ii*jl  yi-t 
titirl)  iiindr. 
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eo-oidin.ilcd  musculature  of  fnir  young  innidens 
to  *(eive  and  return  the  bull  I  TUv  reu-son  i^ 
plain  enough  to  tke  player:  but.  put  in  i)liy8i- 
ological  l^rrns,  it  Bup{>orta  the  view  1  have 
sug^usted  as  to  the  aesthetic  fuoelion  of  the 
nujsfriilar  sonse. 

The  muscular  mass  of  the  human  system  is 
a  large  one.  It  makes  up  forty  por  cent  of  the 
tot:d  bodily  weight ;  and  leaving  out  the  skele- 
ton, whieh  has  a  mechanical  function  only,  we 
are  two-thirds  muscle.  Besides,  it  is  supplied 
throughout  with  the  nerves  which  excite  it.  and 
with  sensory  nerves,  which  notify  the  brain  at 
once  of  use  and  misuse,  sickness  and  health. 
There  may  be  a  fair  state  of  health,  but 
there  can  be  no  exniierant  vigor,  none  of  the 
lusty  joie  de  r/e,  without  (>erfeetly  nourished 
and  perfectly  ftinctioning  musch's.  Thus,  when 
over-used  or  poorly  nourislied,  we  have  the 
sensations  of  fatigue,  weariucss,  and  niaiaise^ 
such  as  are  complained  of  by  thousands  of 
underfed  and  undGn\*orked  persons.  Further- 
more, as  the  muscle  retires,  the  nerve  cornea  to 
the  front,  and  we  get  our  ner\'0U3  women,  who 
are  the  products,  in  large  part,  of  insullicient 
or  improper  muscular  exercise. 

There  are  a  few  pathological  facts  in  connec- 
tion with  lawn-tennis  which  may  be  briefly 
noted  :  — 

Every  new  invention  and  every  new  sport 
has  its  accidents  and  diseases.  For  some  time 
English  medical  journals  have  had  letters  about 
*  luwn-tennis  arm,'  *  lawn-tennis  elbow,'  and 
'  lawn-tennis  leg.'  The  cause  of  these  troubles 
is  generally  simple.  'Teimis  arm '  is  caused  by 
a  nipture  of  some  of  the  fibres  of  tlie  pronator 
ratiii  teres.  The  front  of  the  fore-arm  is 
tender,  perhaps  swollen,  while  pronation  and 
dexion  are  diflicult.  In  some  forms  of  '  ten- 
nis arm*  the  iiniseulo-spiral  nerve,  as  it  passes 
ai'ound  the  elbow,  gets  pinched  and  injured; 
then  there  is  weakness  in  extension  and  in 
'back-hand'  strokes.  In  'lawn-tennis  wrist' 
the  anterior  part  of  the  annular  ligament  is 
stretched,  and  there  is  probably  a  liitle  in- 
ilammatiou  of  the  grooves  in  which  the  flexor 
tendons  run. 

*  Lawn-tennis  leg  '  is  duo  to  rupture  of  some 
of  the  muscles  of  the  calf  in  swift  and  power- 
All  serving.  The  muscle  ruptured  is  thought 
to  be  the  plantaris  longus. 

These '  legs  *  and  '  arms '  are  more  apt  to  occur 
in  middle  age  and  among  too  ambitious  begin- 
ners. They  are  not  of  froiueut  occurrence,  and 
are  not  dangerous.  Rest,  rubber  bandages, 
friction,  and  electricity  are  sure  to  bring  about 
a  cure.  C.  L,  Dana,  M.I>. 

Xew  York. 


LATE  NEWS  FROM  THE  NOHTfi-WESt 

Latk  advices  from  Alaska  stAte  that  tli' 
on   Augu9tine    iHliind.   Cook's    lulet.  contn 
show  signs  of  activity  by  sinolce,  noi9«».  411a  fuUt- 
quake  shocks  of  Ughi  InienMly.     Alxmr  ihp  tira^ol 
The  eruption  last  auiunm,  ii^'twoi-n  it'  ■  > 

tfirabor and  ibe  I8tli  of  Ocl^iber, ti^jhl  -1  l 

at  Port  Etches,  in  Prince  WiHiMm  S<»iui.3.  A;  a*- 
ailoflf,  nn  the  eastern  shore  of  C*Mik*si  Inlet,  ftt  tti» 
mouth  of  the  river  of  tlie  same  name,  on  tin'  IWiof 
November,  1SS3,  a  tidal  wave  floodeil  th»!  ftilmtiii- 
cniining  c»tablishnient  of  Cuttini:  d:  C-o.,  and  rvM 
away  a  considerable  atrip  of  bliiit  along  the  4hur«for 
several  miles. 

Edward  Lungtry,  one  of  the  early  explorer*  Al  tkt 
Lewis  branch  of  the  Yukon,  in  the<  1, 
has  been  prospecting  on  the  Kuskokw; 
gak  Kivers  during  the  past  year,  and  UiIcimIs  lorr 
main  another  sc^ason.  I 

News  from  the  explorers  of  the  Copper  or  itn 
River  indicates  lliat  they  were  in  July  deiaintil  ai  4 
point  where  the  river  passes  tlirou^fh  a  nari^. 
and  a  glacier  abut^  uiK)n  it.     This  glaoicr,  • 
over  the  surface  of  the  stream,  nearly  ciof-n  n  > 
navij^tion,  and  an  arrangement  had  just  been  ft*- 
pleled  with  some  of  the  natives,  who  ^nere  to  laaM 
tiie  iMirty  to  cro^s  the  giarier. 

Kews  has  been  received  of  the   return  of  Ij*c1. 
Stouey  from  his  explorations  on  the  Kowak  Riw. 
emptyiag  iulo  Holham  Inlet,  Kot^ebue  Sottml.    Bf 
bad  ascended  this  river,  which  has  been  knowi  (at 
thirty  years,  but  never  surveyed,  to  a  dif>taDce  wbidi 
he  estimates  at  four  hundred  miles,  which  is  prolis- 
biy  meant  to  include  all  irregularities.    He  did  nfli 
reach  its  source,  as  his  instructions  forbade  him  lit 
winter  there.    He  hw  forwarded  a  report  l»)  the  Stif 
department,      A   party   from   the    rcTentie-sMWWf 
Cor^vin   has  also   ascended    the   river  thb   «*•«». 
and  in    1S8I-82  Messrs.   Jac^bsen  and   Woolfe  n* 
plorcd  its  course  for  some  flfly  miles.     The  fons* 
has  just  published  at  LolpiiB  an  account  of  the  Jour- 
ney under  the  editorial  supenision  of  Dr.  Wolilt,* 
work  which  has  not  reached  us.     The  following  Jftf 
LieuL   Stoney,   furnisihed    with    a   boat   and    pwt) 
from  the  revenue-steamer  Corwin,  Capt.  llealy*  m 
which  he  was  a  passenger,  made  some  praisewortliy 
Invesligatlona  at  the  mouth  of  the  Kuwak  and  (b* 
entrance  of  Hotham  Inlet.     These  gave  rise  to  sow 
unfounded  reports  in  the  daily  press  that  the  rt«f 
was  a  new  discovery.    The  extent  of  the  8lr«*B», 
leaving  minor  curves  out  of  account,  cannot  nmeh 
exceed  two  hiuidrcd  and  lifly  geographical  miles;  W 
it  runs  through  an  almost  unknown  rej^ion,  and  the 
official   reports  will,  no  doubt,  add  materially  10  tW 
geographical  Icnowledge  of  that  part  of  Alaska. 

A  trading-post  has  been  established  at  Vakuul 
Bay  by  the  Alaska  commercial  company,  —  the  ft(* 
which  hta  existed  there  since  the  destruction  >f 
the  Indians  of  the  old  Russian  settlement  of  'Ke* 
Russia'  about  eighty  yean  ago.  The  ualives  hftK 
always  h«eu  treacherous  and  unreliable.  The  e«t»l»* 
lisbment  will  be  conveniently  situated  for  uiy  mU<o- 
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!i*cc-wire  modi- 

iyiiamos  coupled 

<iiul  III  leading 

•■I'piip  a  hundred 

poteutial  between 

.  vi»lts.    The  twelve 

Ily  divided  bptween 

i'')iinected  as  shown. 

■iimbi^red  lamps,  1-U, 

.  i.'Von-nun»ben'd,  2-12. 

Ill'  same  dilTtTonct!  of 

:'.'tw  in  II.   between  the 

:  lamp  joins  it.    Suitpose 

then   be  a  single  circuit 

III,  and  the  twelve  lamps, 

,.:»'  of  two  hundr<Hl  vdUs  in  I 

<-u  of  the  twelve   tamps,   as 

•nr  times  what  it  was  before : 


'*-half  as  much  current  will  flow 

-  each  of  the  lamps  will  get 

;iiul  will  shine  the  same.    The 

.  since  the  resistance  is  now 

•  ■il  only  be  one-fourth  as  heavy, 

;.>litod  principle.     This  is  also 

I  ins-effect  in  them,  which,  pro- 

luuv  of  tlie  current,  is  now  only 

:  was  bcf<»re. 

]  that  was  needed,  we  should  now 

.mount  of  li«;hting  done, and  the  con- 

,  which  are  the  most  expensive  part  of 

■  inly  one-fourth  their  size  and  cost  in 

■  system,  and  with  only  the  aildltional 

Miiiither  dynamo,    ilor-eover,  since  the 

•Illy  one-half  as  nuu'h,  tliese  two  dynamos, 

iving  the  same  potttntial  as  before,  can  I»e 

iJut  on  acc<mnt  of  the  difficulty  in  keeping 

i  l>alance  in  the  two  sets  of  lamps,  especially 

]u>  time  of  lighting  up  at  twilight,  it  Is  neces- 

:-i  hitroduce  the  third  conductor  from  between 

iwt)  dynamos,  and  then  neither  circuit  can  be 

>>-ed  to  a   difference  of  potential  great4>r  than 

■icr  dynamo  is  gcni^rating.    Also,  if  the  balance  is 

•r  Ivcpt,  a  current  through  II.  and  a  galvanometer, 

-hows  on    which  side    the    lamp-resistance  or  the 

ilynamo-potenlial  is  in  excess;  and  Kdison  restores 

the  balance  by  variable  resistances  in  the  circuits  of 

the  field-magnets,  or,  in  some  cases,  by  bringing  an 

extra  conductor  from  one  or  two  large  buildings,  like 

factories,  theatres,  etc.,  when  near  by,  so  that  they 

can,  at  will,  be  thrown  into  either  circuit  from  the 

(antral  station. 

This  middle  wire  ncwd  not,  for  most  purposes,  be 
so  large  as  the  other  two;  but,  in  the  case  of  a  break- 
down of  I  or  III,  it  will  have  to  do  equal  work  with 
the  other,  so  that  it  is  safer,  simpler,  and  better  to 
make  them  all  of  the  same  size.  The  cost,  then,  of 
conductors,  is  that  of  three  wires,  each  of  one-fourth 
the  section  of  the  two  in  the  tirst  case,  or  t  '  i  = 
.875,  or  a  saving  of  sixty-two  and  a  half  per  cent. 

The  four-wire  system  shows  a  still  further  reduc- 
tion of  expense.  The  law  on  which  this  percentage 
of  economy  proceeds,  as  far  as  cost  of  conductors  is 
concerned,  may  be  shown  as  follows,  in  imits  of  the 
coat  of  the  two-wire  system:  — 

For  2  wires,  we  have,  j  (', )*  =  I.O<K) 

"    3 5  (i)'  =    .-75 

"    4      "        "        **      i  (',)-  =    .222 

••  r»     • ::  {■)-  =   .!.-)5 

"  «    ;;(^)■  ^   .12" 

A  limit  of  economy  or  pniulicability,  h'twcvtM'.  will 
soon  be  roacht'd  in  the  iufreasod  nunibiTof  dynamos, 
ilic  complexity  of  iho  system,  and  ospt^ciaily  in  keop- 
ins  up  an  aptiroximaii'  b.il.incc  bciwe..-n  so  many 
circuits.  In  praciicr.  im.lialily.  the  thr win'  sys- 
tem, with  U<  savinu'  of  X<'2-t  of  the  ci'St  "f  :li''  two- 
wire,  will  bi*  fnund  a'I-sutU';U:rit;  except,  perhaps,  in 
the  case  of  u  loni;  main  tiir"ni|;h  a  larj:c  s^■atto^ing 
district,  wht»ii  tin?  four-  'T  live-wire  plan  uiiglit  be 
preferable. 

One  other  advaniau't*.  available  in  all  these  sv>tcins 
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In  glaciul  times  the  mrjuniain  plants  of  the  arctic 
zone  iJe*cei)(lc<l  to  lUc  valleys,  unci  were  Oistributed 
with  the  ylaciiTS  lowanl  iho  south.  That  this  mi- 
gration milfuttiil  from  the  nortli  is  shown  by  Ihu  fact 
thnt  not  only  do  arctic  species  form  almusl  half  of 
the  plants  in  tho  snowy  region  of  the  Alps;  but  also 
the  mountAina  of  America,  as  well  as  of  the  Altai  and 
Himalayas,  possess  a  large  number  of  arctic  fonns 
common  also  to  Uic  Swiss  Alps.  It  is  known  that  in 
the  tertiary  and  in  the  upper  cretaceous  periods  a 
number  of  spories  can  be  traced  from  Greenland  as 
far  as  Nebrafika  in  Amorlcaf  and  as  far  as  Bohemia 
and  Moravia  and  southern  Europe  on  the  other  side. 
Similarly  in  the  cretaceous  period,  in  the  tertiary. 
and  at  the  present  time,  Europe  and  Xorth  America 
hare  ill  common  a  number  of  specief;  which  also 
existed  at  thai  time  in  the  arctic  zone,  and  very  evi- 
dently had  iheir  origin  there;  and  hence  the  flora  of 
the  far  north  has  at  all  times  exerted  a  i^at  influence 
on  that  of  Europe. 

TLie  endemic  flora  of  the  nival  region  originated 
in  the  Alps,  especially  in  the  Monte  Kima  cIiaIu.  It 
iwsse^sed  its  present  features  nt  the  beginning  of  the 
quaternary,  and  was  distributed  by  means  of  the  gla- 
ciers into  tho  valleys  and  the  neighboring  mountain 
regions. 


THE  DANISH   INTERNATIONAL   POLAR 
STATION. 

Thk  Datiish  polar  sutlon  was  at  Godthaab,  Green- 
land,—  a  little  colony  situated  at  the  extremity  of 
a  peninsula  which  ^^eparatcft  the  two  Iiirge  parallel 
floivls,  of  Ctodthaab,  and  that,  farther  south,  of 
Ameralik.  The  station  wjls  erected  on  a  little  hill 
of  almost  pure  gneiss,  twenty-six  metres  above  the 
level  of  the  surround- 
ing water.  This  [ilace 
was  chosen  both  be- 
cause it  was  tlie  high- 
est elevation  in  the 
immediate  neighbor- 
hood and  because  the 
gneiss  appeared  free 
from  iron  opes. 

There  were,  in  all, 
five  buildings.  The 
one  farthest  to  the 
south  had  two  apart- 
ments, of  which  that 
to  the  east  con- 
tained the  telescope 
and  the  astronomical 
apparatus.  In  the 
other  room  were  a 
Robinson  anemometer 
and  a  recording  anem- 
oscope. North-east  of  this  buihiing  wore  two  for  the 
study  of  magnetic  variations.  East  of  this  building 
was  a  smaller  one  for  the  absolute  determination  of 
terrestrial  magnetism.  The  building  farthest  north 
was  the  offce;  and  there  the  barometers  and  the 
Hagemann  anemometer  were  placed,  as  well  as  a  Mas- 


cart  eIeclron»eUT.     Besides  these,  there  was  in  ll» 

open  space  a  Wild  shelter,  cover!  njz  the  ihcrmomrtrri 

to  determine  the  tcmp^'ratore  and  humitli 

air,  a  delicate  hygrometer,  and  a  Wild  ova; 

Three  Iherranmelers  were  placed  vertically  i 

the  rock,  at  depths  of  sixteen,  thirty-on^- 

three  centimctnis.    At  the  edge  of  thv ' 

iron  pipes  to  prevent  infiltration.     TIj> 

were  sheathed  in  wooden  rods  having  the  s.\' 

ter  as  the  holes.     At  the  bottom  of  caoli  In-I- 

tic  mercury,  which  could  penetrate  to  the  '' 

ter-huiha  tlirongh  perforations  made  in  lh<'  i 

of  the  rtMls.     l^ehind  the  shflierof  the  Ihemii'tucMik 

were   placed   two   thennometer«    whose   bulbs  »nt 

buried  fifteen  and   thirty-seven   cenlimetrcA  rMpnC' 

lively  beneath  the  surface  of  the  ground.     At  hw 

distance  from  the  fool  of  the  hill,  two  Ilari' 

inometers  were  placed  at  depths  uf  one  mci  ■ 

and  five-tenths  metres.     Besides  the  prop*- 

vatiuns,  the  parallaxt^s  of  a  large  nnmbcT 

were  measured,  the  electricity  of  the  air  wus  iLiiCit-. 

and  the  temperature  of  the  rocks,  the  «oiI,  anil  tSf 

water  of  the  fiord,  noted. 

In  tho  early  part  of  the  autumn  of  18&2  the  «9tk« 
woa  comparatively  mild,  south  winds  pre^ailiiit  Ii 
was  not  till  the  lost  of  September  iImU  it  wu  a)t<1 
enoughfora  slight  frost;  but  the  weather  ac 
crated  under  the  Influence  of  the  »)Uth  wiii 
lasted  until  the  first  days  of  October.  From  :in  n  >i 
of  October  the  cold  was  mainLainfKl,  almiflt  wltbnut 
interniption,  until  the  5ih  of  March,  18K3.  Dunn? 
all  that  interval  the  thermometer  remained  romuw 
ly  below  0°  C.  except  for  some  isolated  dsTi  wd 
then  only  for  a  short  time.  From  tlie  23<1  uf  JanaiiT 
to  the  18th  of  February  the  cold  was  the  miwi  liiltt« 
and  pemistont;  so  that  even  the  south  wind*,  anJ  li* 

very  low  baroinetria] 
pressure  diiriuf;  Qui 
periwi,  were  ptiwffl«8 
to  produce  a  chtnsr. 
The  greatest  coM  »M 
observed  on  the  9lh  ni 
February,  with  i4M 
upon  a  slight  ^'tv 
tfon;  but  at  thesVM 
time  it  was  found  totw 
2rt®.7  in  thr  low  Iindfc 
During  thefirt»lpwtof 
March  the  cold  iwCtfie 
again  very*evere:  hit 
after  the  5th  of  lfc« 
month  the  wpaihef 
nrHlpratod,  and  ^<^ 
cami?  tnonp  varUbl*- 
It  was  only  after  ihf 
middle  of  June  tlut 
the  weathrrgrrwiftU'l- 
er.  In  Jrdy  the  heat  wiih  normal,  and  the  wind*  frotn 
the  south;  but  by  the  end  of  August  frost  appQsrri] 
a^n  during  the  night.  The  greatest  heat  of  I4*.> 
was  observed  on  the  'J'id  of  June,  durjti^  a  ttmpof 
from  the  smith,  .-it  the  s.-tme  lime  that  the  thermnmc 
ter  on  the  low  lands  attalnetl  17^  C 
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'5   THREE-WfUE  SYSTEM  Oh" 
DISTRIBUTION. 

rr«-Yrirc  or  multiplex  sysiein  of  dlstribui- 

nU  for  electric  liehtliig  over  large   &reas, 
d  usod  l>y  Edison,  is  highly  iDgenious^ 
in  reducing  the  necessary  aizc  uf  the 
ponductop-ii.     The  sizo  of  the  conductor 

projmriloncd  to  tlie  maximum  number  of 
tttch  ii  will  ordinarily  supply.     Tlii^  number 

en,  Lht*  Bize  rthould  l>e  Mich  that  the  resist- 
Ltie  mclnliic  part  shall  bear  a  Dxed  ratio  Ui 
Ii«  Um]>  part  of  the  circuit;  and  the  value  of 
»wlll  be  determined  by  the  condition  that  the 
d  running  expense  due  to  the  resistance  of 
luctor  shall  equal   the  interest  on   its   fin*t 

r  aa  thlft  depends  upou  its  cro88-«eclion. 
I  two-wire  system,  A  is  the  dynamo,  which 
Rippoae  to  keep  up  a  dlfferencti  of  potential 
Idreil  volts  iiet\\'eeu   the  conductors   I   and 
>as  U»ebe  are  bridaed  twelve  lamps  of  equal 

,  representing  what  would  be,  in  practice, 
Uudred  dwellings,  factories,  churches,  Ihea- 
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t  figure  shows  Edison's  three-wire  modi- 
tbis.  A  ami  B  are  two  dynamo?  coupled 
with  conductors  I.  il,  and  111  leading 
kown.  As  A  and  H  each  fcerpup  a  hundred 
N^fore,  tlie  diffcreno*?  of  potential  between 
tl  will  be  two  hundred  volts.  The  twelve 
pn  now.  however,  txiinillj'  divided  bolwocn 
iit»  I-U  and  Il-HI.  cnnnoctrd  a-s  shown. 
iSstanccof  thosixodd-numbi^riMl  lamps,  1-11, 
iqualfl  that  of  the  *>ix  evcn-nunilior«'d>  2-12. 
t  and  B  keep  up  the  same  dlfferonoo  of 
,  no  curnaa  will  flow  in  U,  between  the 
and  where  the  first  lamp  joins  it.    Suppose 

cut,  there  will  then  be  a  Jilngle  circuit 
A  and  /f,  I  and  III.  and  the  twelve  lamps, 
,  with  a  dlll"er«>tice  of  two  hundred  volts  In  I 

The  resiMlance  of  tlie  twelve  iamps,  x<i 
aged,  win  be  four  times  what  it  was  before; 


and  hence  only  nne-half  as  much  current  will  (low- 
through  t  and  in.  But  nach  of  the  lamps  will  get 
ju«t  AS  (luicli  as  Iwfore,  and  will  shine  tlio  Kume.  The 
conductors  I  and  III,  since  the  resistance  is  now 
four  tiroes  as  great,  need  only  be  one-fourth  as  heavy, 
acconJlng  to  our  adopted  principle.  Thi:i  is  also 
proper  as  regiinls  hcuting-effect  in  them,  which,  prcv- 
porLional  to  the  iiquare  of  the  current,  is  now  only 
one-fourth  what  it  wm  before. 

If  this  were  all  that  was  needed,  we  should  now 
have  the  same  .-imnunl  of  li!>hting  done,  and  thp  con- 
ducting-main«,  which  are  the  most  expensive  pari  of 
the  plant,  of  only  one-fourth  their  size  and  cost  tn 
the  two-wire  sy»>tem,  and  with  only  the  aiidltional 
expense  of  another  dynamo.  Moreover,  since  the 
current  is  only  one-half  as  much,  these  two  dynamos^ 
though  giving  the  same  potential  as  before,  can  be 
smaller.  Hut  on  account  of  the  ditficulty  in  iveeping 
an  exact  balance  in  the  two  sets  of  lamps,  especially 
about  the  lime  of  lighting  up  at  twilight,  il  is  neces- 
sarj'  to  intr^Kluce.  the  third  conductor  from  between 
the  two  dynamos,  and  then  neither  circuit  can  lie 
exposed  to  a  difference  of  potential  greater  than 
either  dynamo  Is  gent^rating.  Also,  if  the  balance  Is 
not  kept,  a  current  tiirough  II.  and  a  galvanometer, 
shows  on  which  side  lite  lamp-resisinnce  or  the 
dynamo-potential  is  in  cx(%.<is:  and  Edison  restores 
the  balance  by  variable  rcsist^'inces  in  the  circuits  of 
the  field- ma;;net.<i.  or,  in  some  cases,  by  bringing  an 
extra  conductor  from  one  or  two  largo  builditigs,  like 
factories,  theatres,  etc.,  when  neai  by,  so  that  they 
ran,  at  will,  be  thrown  into  either  circuit  from  the 
central  station. 

This  middle  wire  need  not,  for  most  purposes,  be 
so  large  as  the  other  two;  but.  in  the  case  of  a  break- 
down of  I  or  III,  it  will  have  to  do  equal  work  with 
the  other,  so  thai  it  Is  safer,  simpler,  and  better  to 
mttke  them  ail  of  the  same  size.  The  cost,  then,  of 
conductors,  is  that  of  three  wires,  each  of  one-fourlli 
the  section  of  the  two  in  the  tirst  case,  or  }  *  ^  = 
.375,  or  a  saving  of  sixty-two  and  a  half  per  cent. 

nie  four-wire  system  shows  a  still  further  reduc- 
tion of  expense.  The  law  ou  which  this  percentage 
of  economy  proceeds,  as  far  as  cost  of  conducton  is 
concerned,  may  be  shown  as  follows,  in  units  of  the 
cost  of  the  two-wiro  system:  — 

For  2  wires,  we  have,  \  {\)^  =  I.OOO 

*'    3      •*       "       '•     5  {\y  =  .S7fi 

-   4      •*       "       **     1  {i)«  =  .22a 

"    5      *•        "       "      3  (:i)'  =  .156 

"    't      **        *'       "      >i  (4)'  =  .120 

A  limit  of  economy  or  praciicabitity.  however,  will 
soon  be  reached  in  the  Increased  numberof  dynamos, 
ihe  complexity  of  the  system,  and  especially  In  keep- 
ing up  an  approxinmlo  balance  between  so  many 
circuits.  In  practice,  probably,  the  three-wire  sys- 
tem, with  il:^  !>HVing  of  S2!i  of  the  cost  of  tlie  two- 
wire,  will  be  found  nll-sufncient;  except,  perhaps.  In 
the  c.'ise  of  along  main  through  a  large  scattering 
district,  when  the  four-  or  five-wire  plan  might  he 
preferable. 

One  other  advantage,  available  In  all  these  systems 


478 


SCIENCJE, 


over  ■ 
of  dr. 
resist; 
one  i; 
from 
in  the 
am  out 
balan< 


ZO- 


Thk 

functi< 
ing  to 
BtitatU 
some   < 
the  TT. 
recent! 
second 
general 
chaptei 
ftists  of 
tory  of 
to  this  1 
of  simtl 
there  ll 
the  boa 
report  1 
«ries,  ai 
The   I 
portion 
pendicec 
discusse* 
F  descri 
Instance 
Young's 
The  b 
prominei 
there  is  j 
are  not 
For  exaii 
proposes 
of  the  ia 
Uons  of 
year  the  < 
tively  sm 
are  the  p 
that  herr 
stinctWel] 
tion  of  he 
special  vi 
al  dlff«ret 
more   iinp 
Ing-gTottJH 
withont.  t 
Inveatigat 
jxpeHmen 
he  bnflr4 
ly  hurrln 


3  5" 


Ji     M 


S       E 


/ 


IBB  21.  l>ilA. 


SCIENCE 


419 


dng  to  tbo  snfoty  of  bis  hypotbefies,  are  cast 
MAiiXti ;  as,  for  Pxainplf,  Ibc  well-known  work 
of  CarriogtOD  on  the  solar  spots,  '■  for  the 
Biin  WA&  uii  especial  study  witb  bim  [the 
ADthor]  bi-rore  Mr.  C'arnngtou  was  Iw^ru,  ami 
be  prefers  bis  own  approxinuvlJous  "  (p.  .SO). 

It  is  not,  however,  so  ban!  to  see  bow  an 
ill-bninncrd  entbusiu^t  niiiy  persist  in  tbis 
coiirnf*  intk-nnitoly,  as  it  is  (linimilt  to  conceive 
of  tbe  inlolleetunl  Htiiperaction  wbicb  busies 
itself  with  tlio  preposterous  invention  of  suit- 
able fuels  to  uuUch  agreeiible  livpotbeMes. 
When,  for  examplLu  Mr.  Bassneit  llnds  bis 
theory  of  otbereul  vortices  cannot  help  going 
to  pifoes  wben  be  tries  to  nwike  it  nceount  for 
the  observed  pbenoniena  of  tbe  periodicity  of 
tbo  b<»lu.r  ft|»ul&,  lie  bas  no  hesitation  in  fabric 
eating  a  great  planet  outsiile  of  Xeptnne,  of 
KQcli  masfi,  and  position,  and  dii^tancc  from  tbe 
sun,  as  to  brinj;  ahont  the  absolute  harmony  of 
bis  hyjwtliesis  wilb  Ibe  obsen-ed  periodicity; 
nor  doeb  be  shrink,  when  be  fuidsit  ucce&snry. 
to  make  this  convenient  planet  travel  round 
the  sun  in  just  tbe  other  way  from  what  nil  tbe 
hitherto  recoi^ni/ed  planets  do. 

But  unaocountable  idiocy  can  be  tulerated 
where  unconscionable  conceit  cannot.  When 
tlje  world's  greatest  investigators  of  solar 
phcnonieno  confo^s  that  the  sun  and  its  sur- 
rrjundings  are  the  inystei*)*  of  cosmical  physics, 
this  writer  |>ops  into  prominent  print  with  a 
book  '■  whose  credentials  are  an  undeniable 
ability  to  divest  that  subject  of  its  mjstcry/* 
Sun-spots,  to  say  tbe  least,  have  yielde<l  all 
their  secrets  to  bim  ;  and  he  retires  from  an 
exc'uraiou  of  half  a  bnndretl  ])ages  on  bis  own 
theory  of  the  solar  h|mj13  with  a  self-conipln- 
oency  more  alarmin*;;  than  a  thousand  enrekas, 
for  be  finds  that  ^'  the  solar  spots  are  not  such 
formidable  mysteries,  after  all"  (p.  172). 

The  <;ross  faibire  of  the  author's  life  as  a 
K'icntific  man  appears  to  lie,  just  where  many 
Uve*  make  shipwreck,  in  his  early  penetration 
witii  the  idea  that  bis  destiny  was  with  the 
great.  It  was  for  others  to  drudge  in  collect- 
in;?  facts,  but  for  bim  to  cut  a  grand  tigurc  in 
ll)'  '  '  i  ment  of  striking  and  original  gen- 
er  ,  —  an  unhappy  fallacy  of  ill-bal- 
Atio-U  luiii'i^.  '  Otir  business,'  be  says,  •  is  to 
e»Uililisb  a  theortf,'  etc.  ;  and  later  (p.  12^)  we 
are  tohl  that  "in  \Hy,\  tbe  author ^^fublisbed 
tjK"  only  iH»s«ible  solution  of  tbe  ^oblem  [of 
«n.  riodicity]."  Tbe  peijKistent  refusal 
01  ■  men  to  rect»gnizt^^  bis  arrogant 
claiinK  Irads  him  to  indulge  a  rindictive  inso- 
Ic^ni-^  His  4  vi.rrirnee  of  the  tjealmcnt  wbicb 
hi  io  vorlicc^   ban    received 

dui*. ,.  ....   J... years  is  d  sorry  one.  and 


encourages  occasional  dcsiM>ndency.  and  the 
*•  growing  conviction  that  the  scientific  world. 
as  a  biMly.  loves  darkness  rather  tliart  light." 
However,  he  falters  not;  for  it  is  better  to 
"  have  the  approval  of  a  few  kindred  spirits, 
than  drill  with  tbe  current  wbicb  is  sweeping  a 
deluded  niajorily  to  inevitable  oliliviou." 

How  long  ought  tbe  patience  of  scientific 
men  to  indulge  this  badgering  assumption  ? 
Mr.  lizissnett  bas  reix'atedly  addressed  himself 
to  tbe  acknowledged  leaders  in  science,  and 
has  been  just  as  reiKjatedly  snubbwl.  At  vari- 
ous seientilU'  assemblies  be  and  bis  ubiquitous 
electric  vortices  have  been  the  dread  of  presid- 
ing olbcers,  and  the  butt  of  *  Section  A.'  So 
far,  however,  from  inculcating  the  necessity  of 
humility,  all  these  merited  rebuffs  have  only 
emboMened  bim  to  renewed  impertinence, 
Avbich  be  has  the  efl'rontery  to  term  •  scientifio 
spirit.' 

A  book  so  nearly  valueless  we  have  rarely 
seen.  A  siugle  chapter,  however, — that  on 
the  ethereal  medium.  —  is  worth  the  reading: 
it  is  suggestive  as  to  lines  of  research  which 
may  some  time  come  to  be  worth  following  out : 
and  the  vigorous  statements  of  tbe  author's 
lieliefs  are  nn  interesting  study.  But  as  a 
whole,  little  gootl,  if  any,  can  come  from  the 
printing  of  such  a  volume :  and  with  equal 
certainly  the  barm  it  can  do  is  a  mininuini, 
for  its  readers  will  be  few,  and  chiefly  coiiUued 
to  such  of  the  curious  as  know  too  much  to  V>e 
led  astrav. 


THE  VALUE  OF  SORGHUM. 

Sorffhum:  its  culture  ami  manufacture  economically 
connidereri  as  a  ftource  of  augtir,  stjrup,  and  fvddtr. 
By  I'eter  Collier.  Ph.D  ,  late  chemiiit  of  the 
L.  S.  department  of  ngricultute.  Cincinnati, 
Clarke,  1884.      11  +  570  p  ,  illustr.     8°. 

Although  tbe  cultivation  of  sorghum  in  the 
United  States,  and  its  utilization  as  a  source 
of  sirup,  date  from  about  the  middle  of  this 
century,  and  although  more  or  less  frequent 
attempts  to  i>roducc  sugar  from  it  bad  been 
made  at  the  time  wben  tl^e  U.S.  department 
of  agriculture  began  its  invv^stigntions  (187.S), 
the  most  conlliciing  opinions)  prevailed  as  to 
the  value  of  the  plant  as  a  sori*co  of  sugar. 
Tbe  remarkable  gmwlb  of  the  st-rgbum-sugar 
industry  within  tlie  last  few  \  ears,  and  the  very 
general  interest  in  the  subject  now  mauifested, 
may  be  fairly  ascriln^d  nminly  to  those  inves- 
tigations, and  to  others  whicli  w£*re  iucit^nl  by 
them. 

It  is  a  matter  of  congratulation,  that  the 
task  of  recording  ilic  results  of  recent  inves- 
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tigation  and  esijericnce  in  this  iinportiiDt  sub- 
ject in  permanent  and  accessible  form  has 
been  assumed  by  one  so  competent  as  the  late 
chemist  of  the  department  of  agriculture,  un- 
der whose  direction  or  at  whoso  instigation  so 
much  of  the  work  has  been  done.  Dr.  Col- 
lier's scientiiic  standing,  and  his  thorough 
knowledge  of  the  sorghum  question,  will  hardly 
i)e  doubted ;  and,  if  at  times  he  betrays  tlie 
sanguine  temper  of  the  enthusiast,  the  faihng 
is  one  which  loans  to  virtue's  side. 

In  the  book  before  us  wc  have  a  very  full 
account  of  the  history  of  sorghum  ;  a  descrip- 
tion of  its  leading  varieties,  including  n  table 
for  their  identification ;  and  the  result  of  the 
experience  thus  far  had,  relative  to  the  man- 
agement of  the*  crop  and  its  profitable  manu- 
facture. The  preparation  and  mannring  of  the 
ground ;  the  selection  of  suitable  varieties ; 
the  best  methods  of  planting,  cultivating,  and 
harvesting ;  the  effects  of  climatic  conditions ; 
the  development  of  sugar  in  the  plant  as  related 
to  the  proper  time  for  cutting  the  cane ;  the 
operations  of  milling,  defecating,  evai>oration 
of  the  juice,  and  separation  of  Iho  sugar;  and 
the  utilization  of  the  waste  products,  —  all 
receive  a  due  sliare  of  attention  ;  and  the  whole 
constitutes  an  excellent  handbook  for  the  in- 
telligent sugar-maker. 

The  Ifook,  however,  is  more  tlian  a  sugar- 
maker's  iiaudbdok.  ( )ne  ofihe  most  commend- 
able features  of  the  work  is  the  fulness  with 
which  the  evidence  upon  o:ich  point  iu  turn  is 
laid  l)ofore  the  reader,  thus  enahjing  him  to 
judge  for  himself  of  llie  value  of  the  conclu- 
sions reached.  This  feature  of  the  volume 
cannot  fail  to  njake  it  of  great  value  to  all  who 
are  engaged  iu  investigations  in  this  direction  ; 
for,  not  only  are  the  results  thus  far  obtained 
given  with  much  fulness,  but  the  author  is  as 
careful  to  exhibit  our  ignorance  as  our  knowl- 
edge, and  does  not  fail  to  point  out  the  direc- 
tions in  which  further  investigations  are  needful. 

That  the  latter  are  numerous  need  hardly 
be  said.  In  spite  of  the  great  amount  of  work 
which  this  book  records,  or  refers  to,  nuich 
yet  remains  to  be  dr  ne  to  render  this  industry* 
an  assured  siicces',.  Indeed,  to  us  the  need 
of  more  knowlcf'.ge  is  really  the  most  striking 
conclusion  to  lie  drawn  from  a  study  of  what 
is  already  known.  ParticularU'  is  this  the 
case  with  regard  to  the  economies  of  sugar- 
making,  where  a  wide  field  is  open  to  inves- 
tigation. If  Dr.  Collier's  volume  shall  prove 
an  incitement  and  aid  to  the  acquisition  of 
more  light  upon  these  and  other  points,  as  well 
as  be  of  use  to  the  practical  sugar-maker,  he 
mav  account  it  as  in  the  best  sense  a  success. 


NOTES  AND  NEWS, 

The  library  of  the  late  l*rofe»sor  Henry  bu 
been  purchased  from  his  heirs  by  Dr.  A.  Clraham 
Bell.  It  contains  about  two  thousand  volume?,  at 
least  one-thinl  of  which  treat  of  electrical  science, 
and  many  of  these  bear  marginal  notes  in  the  liind- 
writing  of  Professor  Henry.  One  of  the  terras  o( 
the  sale  was  that  the  library  should  be  kept  iatacL 

—  The  Norwegian  bark  Loveid,  recently  arriTed  Id 
Philadelphia,  repoits  a  very  peculiar  squall  experi- 
enced Oct.  18,  in  latitude  SO®  49*  north,  longitude 
69^  D'  west.  During  fine,  clear  weather,  nitli  a 
light  breeze  from  the  north-west,  heavy  banks  of 
clouds  of  most  threatening  aspectsuddenly  appeared, 
driving  in  every  direction.  Almost  immediataly  a 
heavy  squall  of  wind  and  rain  struck  the  TfltMitAe 
wind  shifting  quickly  all  around  the  eompUL  In 
the  midst  of  this  disturbance,  which  lasted 
hour,  a  single  peal  of  thunder  was  heard,  ai 
tancously  a  bolt  of  liglitnlng  stmck  the  fon  royal 
mast-head,  and  ran  down  the  mast  to  the  royal  yiiii, 
which  was  almost  destroyed.  The  lightning,  titiA 
looked  like  a  ball  of  fire,  then  ran  out  on  the  bon 
of  the  cross-trees,  and  '  burst '  with  a  loud  npoit, 
scattering  sparks  all  over  the  vessel.  The  bwonwltf 
fell  suddenly  from  30  to  28.00,  and  then  iqm  m 
rapidly,  the  weather  becoming  pleasant  immediildy 
afterwards.  This  is  a  rather  peculiar  squall,  eoe- 
sidering  the  locality  and  the  season. 

—  The  monthly  weather-review  of  the  signilier 
vice,  prepared,  as  announced  for  the  first  time  Id 
the  Auffuat  number,  by  Second  Lieut.  W.  A.  Gla»- 
ford.  hab  come  to  be  a  quarto  of  twenty-eight  pages, 
with  five  oliarts.  This  is  a  good  growth  from  tlie 
four  small  pa^es  and  three  charts  of  the  first  Issue, 
eleven  years  ago.  Then,  the  headings  were  stonu, 
anli-cyolonie  areas,  temperature,  precipitation,  peeol- 
iar  plienomena  and  hwU,  rivers,  and  cautionary  si^ 
nals:  now.  all  these  subjects  are  treated  in  mudi 
greater  detail ;  and  among  the  many  additional  topics 
there  maybe  mentionod  atmospheric  pres.*iUFe  and  its 
range  (iUnstrated  by  a  new  style  of  chart).  Atlantic 
storms  and  ice,  range  of  temperature,  frosts  (illus- 
trated by  a  I'hart  for  Aug.  0  and  25).  winds,  local 
storms,  tornadoes  and  thunder-storms,  sunsets, 
drought,  two  and  a  half  pages  on  the  earlhfiuakeof 
Ang.  10.  meteors,  and  notes  of  state  weather-services 
for  Alal)ama,  Nebraska,  Tennessee,  Missouri.  Lou- 
isiana. Ohio,  and  Georgia.  The  stonn-tracks  for  the 
month  arc  remarkably  regular,  and.  with  insignificaut 
exceptions,  all  lie  north  of  the  (rreat  Lakes  and  Sl 
Lawrence :  no  tropical  cyclones  were  felt  along  the 
seacoast.  Nine  tornadoes  are  reported,  and  maiiy 
violent  thunder-storms.  Some  of  tlie  results  of  the 
special  studies  of  the  latter,  undertaken  by  Mr.  H.  A. 
Hazen  during  the  past  season,  take  fonu  in  a  brief 
summary,  from  which  It  appears  that  the  mean  dis- 
tance and  direction  of  the  nine  hundred  thulld«^ 
storms  recorded  in  August,  from  the  centre  of  the 
broad  cyclonic  storms  in  which  they  occurred,  was  five 
hundred  and  fifteen  miles,  a  little  west  of  south.  A 
full  account  of  these  studies  will  be  of  much  value 
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of  the  ub»crvatioTi8  on  raeleors 
;  and.  at  best,  Ihey  bave  but  an 
mX  connection  vi\W\  a  veather-roview. 
fl»bi'umuii6&ioii  steams  Albatross  will 
winter  hi  tlie  Gulf  of  Mexicu.  A  special 
bn  ruaiie  i>f  Ibe  waters  in  and  about  >lo 
ihun*.  iIuHnK  the  past  ft?w  yt'itrs,  a  strange 
unknown  malady  Itas  iMiisnn^il  thti  lisU  &o 
rr  ihcni  until  for  food;  bnl  tlic  larger  part 
\btt  is  tn  be  spont  along  the  rooAt  uf  Texas 
iana. 


The  exact  days  and  place  of  meeting  will  t)e  an- 
nounced later.  Titles  of  papers  to  Iw  read,  and 
noiitinatlons  of  eatididates  for  election,  aliould  bo 
sent  lo  the  secretary  at  once. 

—  Bulletin  No.  5  of  llie  IT,  S.  geological  survey  Is  a 
dictionary  uf  alllLudea  in  the  United  Slates,  compiled 
l)y  Henry  Oannett,  chief  geographer  of  the  survey. 
It  is  esacntlally  an  extension  of  the  'Lists  of  eleva- 
tions,' prepared  by  tljc  same  author  for  Haydcn'a 
survey;  but,  with  the  present  broader  organization  of 
tlic  geological  survey,  the  lists  now  appropriately  lu- 
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ncement  is  made,  that  copies  in  bronze 
of  the  late  J.  B.  Duma!)  of  I'.vis,  may  be 
by  Kubscription,  addressed  lo  tlie  adminis- 

the  Genie  civil,  Paris,  The  original  bust 
led  by  (iuiilaume,  of  the  lustitut,  and  was 
d  highly   satisfactory.     The   prices   range 

francs  lo  six  hundred  francs,  according  to 
ualityof  tlic  bron>!e. 

oxera  has  made  its  appearance  in  the  Fomi>- 
tltute  of  Truakau  (Silesia).  It  is  lioped, 
tlie  spread  of  tiie  disease  may  yet  be 

nieelliig  of  Ihe  Society  of  naturalists 
Item  United  States  will  be  held  at  Wash- 
ring  the  week  following  Christmas,  1SS4. 


elude  the  whole  country,  while  the  earlier  editions 
were  concerned  chiefly  with  tlie  region  west  of  Uie 
Mississippi.  A  iist  of  authorities  fills  eight  pages, 
and  railroad  abbreviations  occupy  eight  wore;  then 
the  8tate»  and  stations  follow  alphabetically,  the  num- 
ber of  altitudes  given  being  about  eighteen  thousand. 
It  is  slated  that  the  collecilon  of  railroad  profiles  for 
Pennsylvania  is  exceptionally  complete  and  admir- 
ably adjusted,  making  llio  portion  of  the  diction* 
ary  referring  to  tliat  state  by  far  the  fullest  and 
most  satisfactory.  By  apparent  oversight,  it  is  not 
stated  whether  the  base  level  is  higli,  meaik,  or  low 
tide. 

—  Two  volumes  of  the  addresses  and  speeches  of 
nelraholtz  have  just  been   published   in   Germany. 
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A  third  tiditlon  of  lUs  \v«ll-knowu  volume,  enllcled 
*  Pupttljirscietttiflc  addres!te<i.'  having  beun  callod  for, 
the  authur  seized  the  oppurtunir-y  to  eoniplelt*  the 
collections,  aud  iti  doing  so  has  dropped  tlie  woni 
'  populiir,*  nllhough  the  earlier  and  later  papers  urn 
alike  designed  lu  bring  the  rcsiilu  of  roallicmatical, 
physical,  and  other  scicnLiltc  I'esoarches.  l>t.'fnre  »  cir- 
cle of  hearers  and  rt'ailora  wlu)!>e  studies  dn  not  run 
in  that  direction,  Anmng  olhor  papers,  lli»*  volumes 
contain  Helmlioitz's  prefaces  to  the  Uennan  edi- 
tion of  Thomson  and  Tail's  "Natoral  philosophy/ 
and  of  Tyndall's  '  Fragments  of  science, '  and  also  lils 
academic  discourses.  Anion;^  olhcr  noteworthy  pa- 
per? is  an  address  on  electrical  units  In  reference  to 
the  artii.n  of  ilie  Klvctrical  congress  at  Paris  lu  1^81. 
This  address,  which  was  given  in  Berlin  in  December 
of  that  year,  was  reported,  at  the  lime  of  iis  delivery, 


in  Carlsruhe,  has  been  callett  to  the  pM^SKonliipAf 
physics  al  Tiibingen.  Dr.  O.  Ludt^ckc  hasbe«tuj- 
poiuied  professor  in  tlic  philosophical  faculty  lu  Ujb 
university  at  Halle. 

—  The  Genuan  association  of  naturalUiA  luj  » 
lected  StrasAburg  for  its  rtevt  gear's  aMt>mbljf. 

— The  completion  of  the  Lick   obaervmory  nm 
depends  iipou  the  successful  makinp  of  thr^ti'lt-r 
glass  for  the  ohjecUve  of  the  large  i- 
main  dome  cannot  be  duuIc  till  the  r 
the  large  equatorial  haa  been  det«riniui-d. 

—  The  »ncceB8  uf  the  ttyl^(^maf•h)nc  hn     -  • ' 
Kfiiard  and  Krcbw  has  called  attention  to 
Buccessfnl   experiment  tried  at  the  mllliai.'  ■ajti 
ment-station  at  Chalnls-Meudon  in  ISTtK     Tlir  omh 


AKHufLANB  tSrBNTBU   BV    VILTUU  TATIN.      (La  A'ottirt,) 


slenograpliically.  and  has  now  been  revised,  and  sup- 
plemented by  a  statement  of  the  conclusions  of  the 
conference  of  1B84. 

—  Professor  Valentine  Hall  of  Dublin  writes  to 
JfiUure^  lamenting  the  few  copies  of  the  English  gov- 
ernment s<ientilic  reports  which  are  gratuitously 
distributed  in  the  United  Slnte».  He  states,  that 
although  fn>ni  a  feeling  of  fhamc  he  did  not  scn'k  to 
gather  statistics,  he  found  from  ca-snal  conversation 
that  a  great  many  of  the  American  libraries  were 
obliged  to  purchase  such  report*  as  those  of  the  vari- 
ous English  surveys  ami  the  Challenger  expedition. 
Ke  praises  the  liivishness  of  our  own  government 
hunuius  and  the  work  of  the  Smlthsoniaa  in  the  dis- 
tribution of  printed  maHor,  and  expresses  a  hope 
that  some  sinntar  free  bureau  of  exchange  may  bc 
eslulilished  io  Kngland. 

—  Ptvf.  F.  Uraun,  foinierly  at  Ihe  Polytechnikum 


structlon  of  the  machine,  an   inveutiou  of  Vk1»r 
Tatin,  is  pictured  lu  a  general  way  above,    Ii  con- 
sisted  of  a  cylindrical  receiver  for  compressed  itf. 
which  was  used  to  drive   two  air-prnppller».     Tb^ 
weight  of  the  whole  was  supported  by  the  prrMW 
of  the  air  against  the  under  sides  of  tlie  tatenllja- 
tendf'd  wings,  the  forward  ftlgcs  of  which  wen  luft 
inclined  slightly  up  by  ihi*  sit-ering-anii-u   -f  tin-  tiil, 
The  total  wel«ht  of  the  apparatus,  -t- 
kilograms,  and  the  velocity  obtained, 
per  second,     The  nnichtne  was  able  to  riMf  from  in* 
ground;   and,  attache^l  by  a  coni  lu  ;i  po-f.  il  fl'* 
around  In  a  circle^  passing  over  the  li< 
tator(seep.  4S*1).     Mr.  T.iiin  »enl  a  d- 
L'X|>erlmenl8  to  Uh*  French  ac.id<fmie  (t*is  M:iencc*.i« 
coiDpelition   for  the  Perraud  priw?,  utid   p-cMved  J 
reward,  as  did  Gastrin  Tiitttandler  for  ' 
on  Uie  application  of  dcctricJty  to   Tf 
Duroy  dr  Bniigiiac  for  hU  riCT>^AoN«  mixtr. 


T,  XOVEMBER  28,   1884. 


)MMBNT  AND  CRITICISM, 

iiMART  work  of  our  Hvrirogmpliic  of- 
'publiculion  of  charts,  bnscd-on  origi- 
ns of  tlistaiil  coasts,  by  ofliccrs  of  om- 
it at  prcRont  we  take  only  a  smtill  part 
rm  of  inarilimc  exploration.  During 
year,  only  one  vessel  has  been  ^n- 
luch  surveys.  In  unpleasant  contrast 
ic  review  of  hy4lrogrnplnc  rccon- 
sorveys  published  annually  in 
(8ft  2fnntical  magazine^  for  example, 
iw  largely  oin*  ship-inastcra  must  de- 
tlritish  charts  in  their  voyages.  The 
fey  docs  admirable  work  on  our  own 
;  but,  in  addition  to  this,  our  gov- 
fihould  lake  its  proper  share  of  the 
ydrographic  study  of  the  world,  coni- 
D  with  our  wealth  an<l  nuiritime  intcr- 
BW  surveys  of  the  northern  coast  of 
Dcricii  and  of  parts  of  the  West  In- 
jrgently  required,  and  their  execution 
a  well-chosen  initial  step  towards  the 
scren»G  of  our  trade  with  the  Spanish- 
ts. 


I^Ri 


lion  of  data  for  the  phyRienI  study 
teans  is  nn  imi>ortant  supplementary 
the  same  otHce ;  and  by  the  recent 
Oicnt  of  its  branches  at  six  of  our 
tercoursG  has  been  greatly  increased 
hinastcrs,  from  whom  a  lai-gc  share  of 
material  is  ohlaine<l.  The  demand  for 
chart  of  the  North  Atlantic  (see  Sci- 
fi9)  has  steadily  inrivased  ;  and  some 
have  even  telegraphed  from  Kurope, 
awD  expense,  ceitaln  obser\'ations  of 
Iterest,  made  on  the  voyage  across,  for 
on  on  it.  The  distribution  of  blank 
>gical  journals  to  voluntar}'  observers 
I  than  doubled  during  the  past  year; 
-mastfrrs  have  Ikjcu  stimulated  to  make 
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immGdiatc  report  of  inaccuracies  of  charts,  and 
matter  of  all  kinds  pertinent  to  hydrography 
and  cartography. 

Americans  are  often  called  U[)on  to  contrib- 
ute towanl  memorial  funds  whit^h  are  designed 
to  honor  di^ttiuguislicd  Europeans.  Among 
recent  requests  of  this  sort,  we  remember  the 
subscriptions  which  were  opened  in  honor  of 
Herkeley,  the  early  fiiend  of  education  in  this 
countrj*;  Tyndall  the  reformer;  Charles  Dar- 
win; and  the  naturalists  Balfour,  Barrande,  and 
Mtiller,  —  every  one  of  whom  is  well  worthy  of 
high  honor  from  Americans  as  well  as  IVoiu  Eu- 
ropeans. Probably  the  amount  which  has  been 
raised  for  all  these  commemorations  is  quite 
nio<lerate,  constituting  no  adequate  expression. 
of  American  sentiments,  and  no  important  part 
of  the  entire  sum  collected.  The  value  of  the 
gilt  is  ilonlitless  in  the  international  or  cosmo- 
politan aspect  which  it  imparts  to  the  memo- 
rial. But  it  is  quite  i)ossible  that  each  of  these 
tributes  has  taxed  some  one  in  this  country  to 
a  very  considerable  extent.  Committees  have 
been  formed,  circulars  distributed,  small  sums 
collected,  and  a  good  deal  of  correspondence 
exchanged  :  and  all  this  with  very  sh'ght  re- 
sults. We  raise  the  question  whether  it  is 
worth  while  to  make  such  efforts?  Is  the  re- 
turn worth  the  exertion?  Tlie  tniih  is,  Jn  our 
opinion,  that  what  force  we  can  command  in 
the  direction  of  monuments  ought  to  be  ex- 
pended in  memorials  to  be  retained  in  Ibis 
coimtry.  Among  secondary  educational  in- 
fluences, monuments  to  great  men  hold  a  most 
important  place.  They  not  only  honor  the  de- 
parted :  they  inspire  the  enlhtisiasm  of  youth, 
they  encourage  lofly  emulations,  they  lead  all 
classes  to  think  about  the  men  who  have  con- 
tributed to  the  advancement  of  our  civiliza- 
tion. 


We  arc  only  at  the  beginning  of  the  monn- 
meutal  epoch  in  this  counVry.    Having  honored 
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mABctv  ami  •tAte^niMi  for  many  decaflcs,  iho 
AnerEcAiw  now  9eem  ready  lo  commetnomte 
Ibrtr  '  *  -••K-nlifli'  lii-rnrs.     Jolin  Hnr- 

▼«ri  .11    IMcrsofif  whose  roal  liko- 

nrtmfn  (icrinlit-il  long  ftgo,  btfve  lisvn  in  bronze 
jVpon  '*  '  '  im  nl  Cfliiihridpu  acd  Xfw  Haven. 
..('  .loscpli  Ilonpv  and  HcKJamin 
tUJinan  atatid  utmr  ibe  BC4Mke»  of  their  uulivt- 
l*)xAinf>li'M  tike  ihvmv  should  be  imitiilcd 
i{flio(ii  the  lnii<I.  ThoHP  who  have  remiered 
it  M*rvicc«  to  science  nnd  education  ^hotitU 
rrirrlTc  dne  reeognilloa  from  tlioso  who  have 
jfrofIti.'«l  \ty  !heip  labors.  Only  lot  us  pray  to 
•poreil  such  etMnniDtiplacu  monuments  as 
'Hiro  to  1)0  seen  in  nbundanec  in  London.  Let 
im  rutber  study  the  memoriAt  statues  which 
liavr  (»r  late  u-ai-s  been  jjlnccd  in  the  cities  of 
(ieruinny,  Holland,  France,  and  other  conti- 
rientnl  countrteK.  Better  no  roonoments  thou 
thfme  wbit'hgiviT  )«>«itiv<'  pain  to  Iheln'hcilders, 
nnd  which  will  wonie  thiy  Itc  lowered,  like  the 
Iron  IHiko  from  hin  lofty  arch,  when  taste  aod 
»klll  nro  more  highly  developed. 

LliTTRHS   TO   THE   EDITOR. 
Tbo  o]d«at  UtIhk  typo  ol  vertebrate** 

tr  \*  nr(!<'*Hitry  lo  aiM  %  llltlr  to  tho  difiou*«lon  of 
(?hliiiiiMh»<vlft<-hU9  III  urdrr  to  ^tvn  ronttcrs  of  Scitnct 
(I  JiuL  lih'rt  nf  lilt*  riLxo  AS  U  now  MaikIs.  On  hejirtng 
ihit  wvlili'iH^o  pt'*'*<«'ii(*''l  hi  my  pnper  At  tho  PliiUdi'l- 

|ililii  II      ■ •    ''        ^••!<*rlcau   Association,  Vrofcs- 

■III  (  !>><!  ihAt  he  hiul  mistakm 

l)ii<  iiM  I  LU8.   And  ngreeii  with  mc 

hi  III tiH  lii^iutifi  ihai   thi>  two  genem  belonged  to 

illlTi'M'di   nrttorn,  Mhd  th^t,   judelntr   ff^m   the   »»**th 
Almii'.  llu' iirAr^'ftt  kii'  '     ■     . 

Wuio  riNitHilotiU  tt(  t! 
tli'Viiiiliiii.     ''  *■■'  -'■  " 
<  'htihitltiiii  ' 

•  llJKM  i1      ll 

thrli 

Mil   tl>- 
I 


cases  to  Acconl  witJi   ntrucCurs.     The  mult 
app«!ar  thus:  — 

X^aranUiinU  PleuivcAnthaa,  Didymodtu,  and 
prototypes  of  bony  AahM. 

Sklacuia.  Gaxju. 

1.  Lipo^pondulU  Indiullnc  the  true  HybodonU. 

exch"  '  ■     ■■     f "    •    ' 

2.  ^W.t  i.ling  rhiAnivdotelu 

changing  ilip  «!• 
unknnwn,  nnt! 

chop! 


a. 


in  LlicrXlAlili^  iMUlia,   "  tor. 

of  thrlr  pecnllarlrt*'*  with  i 

4.  Prrtiuthri.  llrl*  i 

5.  AfM'rrf/tM' (Ann  mosC  Hiarks;  dta 

fl V-...     .-...         ■  .1... : 


!■>  iht*  L(.'ii>ecui.i 
is  inanifi^Attv  iu 
era  nrv  wid 
6.   HhirtfU:.  \i 

■■  .,  ill,     il.. 


'1  lie  name  '  Am 
**nce  few  of  the 

•  drflnilion  fO 


i;tt-  eibow. 
IT. 


Water  of  cryatalllsation. 


The  1. 
from  a  . 

IlZatioii<ii    n.iK-i        HI    nir  ,ijMK'nuj.\  (>i     imhiaII 

on  light  will  be  funiid  an   illustration  fftg.  8)ol 


u  11  in  ausv  <k%iM 
<\    Itk  a  rv«Mc«  of 

\.«AM«BtlUBi  ikiMM 

A.«  titm.  a  b««  ufilar, 
^1  4IM  i^wrd  with  ih»S*larb- 
^•lAlti»a»  ravianl  lb  av^vtal 


f-'io.  1. 

same  phenotnoDHii  which  Is  explained  in  the  foll( 
Ing  kiter  fruiii  ili<<  late  Profetixor  Jv»epb  U^xtryj 
Prt^«*s*"r  TyiMt.-ilI. 

rhis,  1  send  yo\i  a  p' 
Uir  I.  S.  U.  Lorkfttt  of  il 

atau-   uiM^'iJ^i'v,  ot  wbJch  ttiv  followht^  n  hi^ 
planatinn :  — 

"  '  In  oiy  drawing-room  I  kept  a  waah-ba»in  in  wl 
to  rUu«  out  the  color  from  my  watoiM^olor  * 
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r  gradually  formerl  n  uiiiform  sediment  of 
TiUe  tint  ovor  the  buttom  of  the  husln.  On 
I  of  the  20lh  of  December  ImI,  which  was 
lly  cold  one  for  this  oliTnalt.',  th«>  water  in 
frojie.  <)n  the  melliiig  ol  the  ice  the  next 
benutiful  flstirn  you  see  on  thft  photot;raph3 
tilt*  sediuiful.  1  LMjefulIy  pouroU  the 
c  bsL^in,  let  the  sediment  dry,  and  tluH 
rvt'd  the  t'mure.  Uh:is  hern  accurately 
phed  by  an  artist  in  this  city.  The  negative 
ed:  and,  1/  you  would  like  to  have  any  more 
ey  CUD  readily  be  obtained, 
are  not  much  accustomed,  in  this  warm 
of  ours,  to  the  beautiful  *  forms  of  water;' 

e  03  a 

wor- 
being 


fact 

results 
pro- 
coU 
lUnent 
tcs  a 
of  cx- 
thsef- 
rystiil- 
In  an 
ling 

ssor 
refers 
as  a 
sing 

rystiu- 
whldi 

fcrUin- 


\li^ 


>»" 


^« 


yenrs 
glass - 
ting 
fltled 
>-river 
which 
&ft  I  n 
arriea 
malon 

[UlOltj- 

ellow 

•ettle 
eral 

nlng  a  thin  yet  firm  deposit  on  the  bottom 
ih.  I)urlM£;  a  very  cold  ni^hl  the  water  in 
wa*  frozen,  and  tlie  sediment  figured  as 
repre**'nled.  The  Ice  waa  melted,  winer 
and  the  sediment  dried.  I  have  this  re- 
sperliuHH  in  my  possBBsIou  to-day,  just  as 
Iginallv  fnrtned. 

Wm.  L.  Dudley. 
o. 

An  open  polar  sea. 

of  your  September  numbers  (No.  SO),  there 
ler  from  Ueiit.  Kay  on  this  subject,  wbich, 

<*etlA  some  ehioiilation.     Mr.  llay  questions 

□ce  of  an  u|jen  polar  sea,  on  account  of  the 
erature  of  the  water  found  by  the  last  Araeri- 
•  expedition.     Wliat  h:is  tbe  temiM.*ralure  of 

o  with  its  i;reater  or  leas  freedom  from  ice  In 
The  tcmjK'rature  of  nutxlmum  den- 


sity of  sea-water  being  lower  than  tlie  freezing-point, 
tbe  formation  of  sea-water  ict^  fs  im(M'ded,  as  tlie 
colder  water  U  not  the  lighter.  If,  however,  ice  forms 
on  sea-water,  ills  because,  1'=',  the  speciflc  gravity  near 
the  freexiiitf-point  differs  much  less  (about  one-third 
M  much)  from  tlegree  to  degree  than  near  70*^;  so 
colder  water  lius  nut  so  strong  a  tendency  to  arrange 
itself  according  to  specific  i;:rAvity  as  warm  water, 
and  may  freeze,  especially  witli  cold  winds  from  the 
land;  2°,  at  the  close  of  summer  the  upper  layers  are 
generally  much  le^s  salt  than  tiie  lower,  on  account 
of  the  fresh  water  couiiui:  from  oicUing  ice,  and  from 
rivers  swelled  by  the  moiling  snow  (this  is  especially 
the  case  in  many  Inland  seas  of  the  nortliern  hemi- 
sphere, and  to 
a  Ie>s  degree  in 
the  southern 
hemisphere  ; 
A  u c li  an  a r- 
rnngcment  of 
Hie  wat^'rs  al- 
lows tlie  upper 
strata  to  he 
colder  and  yet 
lighter,  and 
thus  is  very  fa- 
vorable tx>  the 
formation  of 
ice);  3^  after 
ice  begins  to 
form,  it  in- 
creases both 
fnim  below,  tin 
:icci)unt  of  the 
cold  penetrat- 
ing (be  ice,  and 
from  al)ove,  on 
account  of  tbe 
freezing  of 
waves,  spray* 
etc.,  on  the 
surface  of  the 
ice. 

Npw,     when 
the  second  con- 
dition, the  most 
tHiwerfnl   (at 
least,    for    the 
beginning      of 
the    forxDalion 
of    sea-ice),    is 
absent,  or  pres- 
ent  only   In   a 
small      degreOf 
the  conditions  for  the  formation  of  field-ice  or  sea- 
ice  are  lacking,  oronly  preitent  on  a  small  scale.    This 
is  more  often  the  case  In  the  high  latitudes  of  the 
southern  heminpliere  than  in  the  northern;  because 
in  the  southern  the  8ea§  are  deeper  and  more  op<'n, 
and  receive  little  river-water,  the  temperature  of  the 
air  and  sea  is  below  the  freezing-point  to  about  0*J° 
south,  and  the  icel>erg8  reach  that  latitude  without 
melting. 

If  the  north  polo  is  surrounded  by  open,  deep 
water,  and  if  the  temperature  of  summer  there  ia 
lower  than  at  the  stations  where  observations  have 
been  made  in  the  northern  hemisphere  (both  suppo- 
sitions will  be  granted  as  possible),  there  do  not  exist 
conditions  so  favorable  for  the  formation  of  ftcld-ice 
as  on  the  north  coast  of  Asia  and  Kortlx  America,  aa 
there  will  be  no  brackinh  water  of  a  low  specific 
gravity  near  the  surface.  Thus  there  may  be  rela- 
tively open   water  near  the  north   pole,  not  wann, 
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but  cold  ;  this  onljr  on  the  supposition  of  a  deep, 
broad  expaiist»  of  si^a.  If  not, —if  the  pole  is  flur- 
roundeil  hy  a  i-Iiister  of  islands,  like  the  nrohip.?lai;o 
of  North  Auierini,  —  ice  must  predoiuinate  tliiTt?,  yot 
probiibiy  not  »•>  as  ti»  «nlirely  exrludr  piiiobes  of  npen 
waUT,  since  Uiese  have  been  found  everjwiiere  in 
the  Arctic. 

Mr.  Jtay  does  not  enlerUin  the  Idea  of  a  'polar 
ice-cap,' —  an  Idea  wlii.-h,  iinf.irtiintitely,  lurks  in  so 
many  lieads  that  shonld  Un^w  btHler  (by  ice-cap  I 
mean  one  of  preal  dfplli  and  pernnnenoe.  formed  on 
the  open  sea,  noi  gjatit-r  ice).  Mr.  Itay's  letter  le<l 
me  to  look  over  the  coniniversy  on  *  geological  cli- 
mates' in  Xature,  l»S()-8l.  The  polar  ice-cap  hy- 
pothesis was  wnrrnly  advocated  by  Professor  Samuel 
Ha««hiun,  wim  is,  "l  iliink.  corisiderwl  an  authority 
on  tliis  snitjoct,  at  least  in  Urettt  llrilain.  It  was  not 
abandoned  by  him.  notwitltstandin^  the  strong  ar- 
Buments  brought  against  it»  especially  bv  Mr.  A.  R. 
Waihwe.  A.  Woeikok. 

8t.  Petonborc  Oot.  3W. 

Rhyasa  not  Ugnivoroua. 

In  the  record  of  tlic  pmoecilln^s  of  the  Brooklyn 
entoraolo^ial  s«H;if*Lv,  an  re[M>rted  in  Science  of  Nov, 
7.  Mr.  Ot^oriji'  G:ule  d«*nies  the  parasitic  nature  of 
Khyssa  Innator,  and  states  that  it  is  a  \v(>od-feeder. 
Tb{»  conclusion  was  iudorseil  by  ai  least  two  other 
memlwrsof  the  society  at  the  niKeiing  of  Sept.  27t  and 
vitiiout  any  protest.  The  conclusion  i«  quit4^  ernme- 
ou^;  for  not  only  doe.^  tlie  wliole  oriirani7.:uion  of  this 
genus  of  our  hiri^cst  iclincumnti-tlit^s  jminl  unmistak- 
ably to  it!*  parasitic  uattire,  but  tlii.iv  \s  plenty  of  evi- 
dence by  competent  observers  on  record  to  corroborate 
It. 

liOi  me  add,  that  I  haVe  had  ocular  evidence  of 
the  fa<;L,  as  I  linve  In  a  number  of  lustanres  taken  the 
KbyBsa  larva  of  varions  ages  and  *lzc9,  feeding  upon 
the  larva  of  Treuicx  coliuub.i.  Tlw-*  Rliyssa  dotjs  not 
stinjj;  and  oviposit  in  its  victim,  however,  a.s  is  gener- 
ally Mupposi'd,  but  lays  il«  e<;g  any  wbero  in  thu  Tro- 
mcx  burrow.  The  Itbys.*(a  larva  Aoek'*  itAvii'tim,  and 
fastenit  to  it  from  the  outside,  and  thus  develops,  as 
do  so  muny  other  parasitic  larvae.  Tbis  trait  will 
account  for  Mr.  Gade's  observation  iip<iTi  wluch  he 
based  the  erroneous  conclusiiui.  C.  V.  Uu.By. 

Wuhlngton,  D.C. 

Sky- glows. 

Several  letters  in  ivceiu  numbers  of  JVatwre,  on 
'sky-glows.*  have  reminded  me  of  £onie  observations 
made  last  summer  during  a  trip  across  the  Sierra 
Madre  Mountains  from  Parral  to  Guadalupe  y  Calvo, 
in  the  sute  of  Cbihualiua.  Mexico,  wbicb  may  be  of 
Interest  to  ibe  i"ea,4iers  of  Science.  The  following  ac- 
count of  the  phenomenon  is  taken  from  my  note-book 
under  date  ttt  June  24,  1K84  :  — 

About  nine  o'clock  this  morninot,  as  we  neared  the 
top  of  the  mountain  above  San  Eslavan.  nt  an  eleva- 
tion of  8.1H)^i  feet,  ('ol.  Matlock,  my  travrllin^  com- 
panion, called  atli-niion  to  the  remarkable  dimness  of 
the  sunllglil,  sugijesting  the  approacb  of  rain  or  an 
ecKpse  of  Uie  sun,  as  no  clouds  were  to  be  seen.  On 
looking  towanl<  the  gun,  a  pL-culiar  pinkish  glow, 
ehaiiini;  into  'uirple,  surrounded  it,  extending  from 
fifteen  to  twct  tv  degrees.  The  remainder  of  the  sky 
presenteiJ  a  di-.rk-blue.  leailen  cidor.  The  suiiHirht 
was  so  obscurcLl  a^  to  give  a  peculiarly  3ban>  outline 
to  the  siiadovvl  cast  by  the  trees,  and  a  weird  ap- 
pearance to  tftio  landscape.  The  glow  continued 
Ihrou^jliont  the 'day,  which  was  perfectly  clear  with 
the  exception  of  a  few  small  fleecy  clouds  about 
uoon.  that  Hitted*  across  the  sky  from  the  soulh-west. 


We  camped  at  Cuevas  Blancas,  on  a  small  crf^V,  i 
little  before  sunset,  at  an  cicvalion,  as  indi  - 
small  aneroid  barometer,  of  y,l**<l  feeL     A  1. 
uitfortunateiy,  shut  out  the  sun  as  it  set;  tii  mi  ui 
side  could  be  ^eeu  the  new  niotju  an^l  two  plane 
Jupiter  and  Venus  — shining  with  a  bright  »l 
lustre  Ibrtm^h  the  pinkish  hue  of  the  suii-glow.    As 
the  twilight  faded  away,  the  color  cliftnff»*d  to  «  (ala 
red.     The  sky  at  the  time  wasp**i  i  li 

Stars  came  out  l»eautifully.  Aa-^ 
tbe  sun  set  at  quxrler-pa'tt  »eveu  ■ 
did  not  entirely  disappear  until  !; 
"  WedncsJiiy,  June  25;  the  Sttin 
pinkitih  or  salmon-colored  glow  surrounde^i  tlie 
as  on  yesterday,  though  tlje  sunlight  was  appi 
not  so  much  obscured. 

I  may  add,  that  a^irailur glow,  though  notsorauted 
In  appearance,  wa-*  ob-^ervcil  for  a  week  or  im  diyi 
thereafter.  The  rainy  reason,  which  usuallj-  btpta 
in  the  mountains  by  the  middle  of  .Tunr.  !ivl  Ti)t 
commenced  at  the  time;  and,  indrcd. 
little  rain  up  to  the  last  of  July,  when  1 
tains.  N.    1.    i-irnu. 

VoadarbUt  nnivunUjr,  Sot.  17. 

Iroquois  grammar. 

The  assumption  of  *  Reporter,'  that  thee  ■ 
of  my  Montreal  paper  cau  affect  the  viiht*  <■! 
ary  work,  except  in  illustrating  its  dirTi 
My  critic's  own  statement.  b'juev«?r,  i' 
force  of  the  language  depetul   upon   ■ 
certain    pronouns,   and    that    these 
strictly  to  a  system  of  grammar  aire  i 
or  render  the  version  erroneous,  does  throw  aspef»wm 
upon  many  valuable  works. 

That  the  early  French  mr-slonaries']'  '   i   '  -Iw 

language  of  the  western  Mohawks  i-  ^ 

their  use  of  words  coined  by  those  uUi  .- Jil 

the  statement  that  their  translations  coQfurm  to ihotf 
of  tlie  east  is  incorrect. 

As  the  most  perfect  and   complet'*  '  »*l 

written  in  the  Mohawk  has  been  in  m  I'tf 

over  two  yeari,  it  has  been  an  ea->  '  W 

find,  upon  uinely  pages  scattered  thf"  ii'i 

prayer-btH)k,  over  two  hundred  iu*i^.i-  '!>• 

pronouns  do  not  follow  the  system  there  pre4cri»is4 

In  comparing  two  tranf-laiions  of  St.  Mark,  fX* 
ecuted  at  diCTerent  localities,  we  find  still  gr«sur 
differences,  iioL  only  lu  pronouns,  but  in  Uie  teuw». 
number,  etc.  In  one  of  the«  translation*  w<  toA 
that  "they  that  did  eat  of  the  loaves  were  flw 
thousand  loarrlor.^,*^  and.  In  the  thirteenth  ch»pl«f. 
that  '  those  days'  which  In  that  chapter  refer  U>  l^< 
future  are  translated  in  the  pa**t.  The***  srw  wilj 
a  few  of  the  instances  which  might  b-  ■'■'*• 

tho*ditncultles  of  those  pioneers.     NV  ■■^ 

8ay»  that  the  supposition    of    ImUi  tor 

Iniiian^,  and   writing  incorrectly.  i&  !«/ 

he  !•»  the  one  to  east  an  undeserved  ;  -;'«i 

the  venerable  missionary  reviser  of  liruut'*  ^lrATe^ 
book,  who  has  made  numerous  cliauges  In  thes'  pro> 
nouns. 

Tlirough  the  kindneas  of  French  mlssionariM.  » 
have  had  access  to  archive*  rarely  or  never  o(>«i«J 
hvfore.  have  been  permitted  to  brim;  lo  my  own 
home  their  enidite  researches,  and  1  have  not  bees 
so  nngi^oclous  or  ungrateful  as  to  uudeirale  cithe' 
them,  their  work,  or  influence.  I  rsfrr  mv  frli-arit 
to  the  paper  read  before    Mi       *  ition 

for  the  udvancomenl  o(  sci' 

Confessedly  now  anil  f":     ,..:.. 

KKKISfXIK  A.  S»ITn. 
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7/S  AGASSIZ  ASSOCIATION. 

benefit   accruing   to   science  from  the 

work  of  those  wlio  endeavor  faithfully 
darUe  its  teacUiugs  is  not  always  rec- 
by  the  investigator.  Yet  such  work, 
looked  down  ujKjn  by  many  not  taking 
nble  properly  to  inform  themselves,  is 

of  no  doubtful  recognition.     An  excel- 

mplc,  perha[)S  scrond  to  none  in  this 

for  its  success  and  bGneficial  results, 
founding  and  conduct  of  the  Agassiz 
ition.  which  held  its  first  general  as- 
last    summer    in    l*hiladelphia.     The 

nd  plan  of  the  association  arc  the  work 
man,  Mr.  Harlan    H.    Uallard.     The 

was  first  a  local  institution  for  youth 
L.enox  (Mass.)  academy,  of  which  Mr. 
is  principal.  It  proved  so  successful 
ksoling  a  love  for  the  study  of  natural 
Dcna,  that  he  conceived  the  idea  of  muk- 

cxperiracnt  more  generally  useful.  An 
lou  to  form  a  general  association  was 
•ad  with  BueU  unexpected  enthusiasm^ 
irer  seven  hundred  local  branches  have 

en  established,  and  more  than  eight 
pd  chihiren  and  grown  people  enrolled 

four  years.  As  the  idea  was  in  part 
ted  by  the  success  of  a  similar  society 

ami  girls  in  Switzerland,  the  American 
ition  has  been  very  appropriately  named 
louis  Agassiz,  whose  sympathy  and  ear- 

rk  in  behalf  of  popular  education  has 
lis  name  historical  in  both  Switzerland 

icrica. 

association  was  originally  planned  for 
^nefit  of  the  young.  It  was  speedily 
lined,  however,  that  its  methods  of  en- 
|ng  study  by  out-door  collecting,  by 
uent  talks,  and  by  arranging  exchanges 
^ers,  were  much  more  ctlective  stimu- 
.ban  had  been  imagined ;  and  other 
rs  besides  the  principal  of  Lenox  acad- 
fund  them  useful  iu  their  schools. 
he  rcgnl.ilions  of  the  association,  chap- 
ty  be  established  by  a  few  persons,  four 
;he  minimum  limit ;  and  age  having  been 

left    out   of   account,    man)'   families 


have  formed  separate  chapters.  In  some  causes 
single  persons  of  mature  age,  living  in  remote 
places,  have  found  its  advantages  such  that 
they  have  been  admitted  as  correspondents. 
The  voluntary  labor  of  studenta  in  various 
depailmcnts  has  been  secured,  so  that  chapters 
and  corrcsiX)ndcnts  can  obtain  the  information 
they  need  at  first  hand  ;  and  the  extensive  cor- 
respondence to  effect  this  result  has  been  cou- 
ducloil  without  charge  by  Mr.  Uallard.  By 
the  co-operation  of  the  editors  of  St.  Nicholas^ 
a  monthly  re[>ort  is  printed  iu  that  journal, 
without  expense  to  the  association.  The  maga- 
zine has  thus  become  instrumental  iu  helping  to 
support  the  association,  and  deserves  all  the 
honor  and  credit  won  by  such  good  offices. 

Classes  for  the  systematic  study  of  elemen- 
tary botany,  entomology,  anatomy,  and  physi- 
ologj",  have  been  formed  under  the  leadership 
of  competent  teachers,  and  conducted  by  cor- 
respondence. Self-help  and  independent  ex- 
ertion arc  in  this  way  made  necessary  for 
every  isolated  chapter,  and  this  is  systemat- 
icnlly  encouraged  by  all  the  fnfluence  of  the 
leader  of  the  association.  Much  good  must 
have  been  already  done  in  this  way  in  direct 
opiKDsition  to  the  whole  tendency  of  the  ordi- 
nary training  of  the  schools,  and  we  are  much 
mistaken  if  both  pupils  and  teadiers  have  not 
in  man)'  cases  been  greatly  benefited  by  their 
experience  in  this  reall)'  higher  class  of  educa- 
tional work. 

We  are  told  by  the  president,  in  his  *  Hand- 
book,' that  the  association  is  designed  to  be 
an  extended  free  school  of  the  natural  sciences, 
open  to  persons  of  all  ages  and  conditions. 
Wc  cannot  avoid  a  smile,  however,  when  he 
adds  that  the  associatiou  is  intended  to  re- 
semble the  'great  school  at  Chautauqua; '  for 
that  school,  with  its  large  annual  attendance  and 
can)i>-mceting  organization,  is  not  one-tenth 
part  so  valuable  to  the  intellcctua]  interests  of 
this  country'  as  either  the  Agassiz  association 
or  the  somewhat  similar  *  Association  for  the 
promotion  of  home  studies,'  founded  by  Miss 
Ticknor  of  Boston.  The  conductors  of  these 
enterprises  have  done  something  |>ermaneot 
and   etTectual   towards   spreading   a  taste  for 
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self-culture  in  an  almost  new  sense,  so  far  as 
the  majority  of  people  are  concerned.  They 
have  shown  that  there  is  a  practicable  method 
by  which  the  averflge  intelligence  and  self- 
reliant  character  of  the  people  outside  of  the 
schoolroom,  as  well  ns  in  it,  can  be  effectively 
increased,  and  have  taught  thousands  how  to 
work  with  whatever  means  were  at  hand,  not 
only  for  their  own  intellectual  improvement, 
but  for  that  of  their  children  and  neighbors. 
This  must  eventually  affect  the  curriculum  of 
the  public  schools  through  the  creation  of  a 
demand  for  better  and  more  natural  methods 
of  instruction.  Indeed,  if  Mr.  Ballard  were  to 
do  nothing  for  the  remainder  of  his  life  but 
carrj'  on  and  perfect  the  system  he  has  origi- 
nated, and  so  extend  the  influence  of  his 
society,  he  could  do  nothing  more  desirable 
for  the  interests  of  science  in  this  country, 
or  more  likely  to  secure  Ibture  happiness  and 
personal  satisfaction  for  himself. 

There  is,  however,  in  the  path  of  this  new 
organization,  a  certain  danger  arising  from 
its  necessarily  intimate  association  with  a 
publishing  enterprise  like  that  of -S^  Nicholas. 
Publishers  and  editors  must  do  what  will  be 
profitable,  and  cannot  afford  too  much  philan- 
thropy in  their  business.  This  spirit  appears 
in  the  title,  *  St.  Nicholas  Agassiz  association,' 
as  it  stands  upon  the  titlepage  of  the  '  Hand- 
book.' The  incongruity  of  names  offends 
goo(i  taste,  and  does  not  accord  with  the 
purely  unselfish  nature  of  the  whole  enterprise. 
There  is  also  a  real  cause  for  apprehension  in 
one  clause  of  the  constitution,  which  places 
the  appointment  of  his  successor  in  the  hands 
of  the  president  and  the  editors  of  the  St. 
Ntcholaji.  Most  persons  will  translate  it  as 
having  but  one  object,  —  that  of  securing  to  the 
publishers  and  editors,  in  the  future,  whatever 
advantages  may  flow  from  the  prosperity  of 
the  society.  However  pardonable  and  strictly 
honoralile  this  may  be  from  a  business  point 
of  view,  it  is  not  consistent  with  the  scheme 
of  the  association,  and  will  finally  excite  com- 
ment and  dissatisfaction.  It  might  have  been 
necessary  to  confine  ihe  power  of  appointment 
and  election  in  a  society  of  children  ;  but  this 


association  is  no  longer  composed  wholly  of 
young  persons,  and  has  admitted  large  num- 
bers of  adults.  The  proprietoi*s  of  Si.  Nichoitu 
have  a  chance  to  lay  the  whole  society  under 
obligations  of  a  kind  which  such  bodies  of 
2)eopIe,  in  our  experience,  have  never  failed  to 
recognize  with  gratitude  and  appropriate  ac- 
knowledgments. We  should  earnestly  ad\ise 
them  to  take  advantage  of  their  opportunity. 


THE    'POROROCA,*    OR    BORE,   OF   THE 
AMAZON. 

W11U.K  travelling  upon  the  Amazon  in  1881, 
I  was  fortunate  in  having  an  opportunity  to 
obser\'e  some  of  the  effects  of  a  remarkable 
j)henomenon  which  occurs  at  the  northern  em- 
bouchure  of  that  river,  in  connection  with  the 
spring-tides.  It  is  known  to  the  Indians  and 
Brazilians  as  the  porordca,^  and  is,  I  believe, 
generally  supposed  to  be  identical  with  the 
*■  bore  *  of  the  Ilugli  branch  of  the  Ganges,  of 
the  Brahma[x>otra,  and  of  the  Indus.  I  regret 
very  much,  that  like  Condamine,'  who  pa^ed 
through  this  part  of  the  country  about  1740, 1 
could  not  observe  this  phenomenon  in  actoal 
operation ;  but  the  gentleman  whose  ^aest  I 
was  at  the  time,  and  upon  whose  boat  I  was  a 
j)assenger,  was  fairly  horrified  at  my  suggest- 
ing such  a  thing,  while  his  boatmen  united  in 
a  fervent  *  God  forbid  that  we  should  ever  see 
the  porordca!*  and  ever  afterwards  doubted 
my  sanity.  T  venture,  however,  to  give  some 
of  the  results  of  my  own  observations,  in  order 
that  those  who  in  the  future  visit  this  region, 
concerning  which  so  little  is  known,  may  be 
able  to  sets  and  estabhsh  as  far  as  possible,  the 
rate  of  destruction  and  building-up  here  being 
carried  on. 

I  was  upon  a  trip  from  Macapa.  —  a  small 
town  on  the  northern  bank  of  the  Amazon, 
and  about  a  hundred  miles  from  its  mouth,— 
down  the  river  to  the  ocean,  and  thence  up 
the  Itio  Araguary  as  far  as  the  last  might  bi^ 
found  navigable.  The  one  inhabitetl  place  on 
the  Araguary  is  a  military  colony,  calleil  the 
Colonia  Militar  l*edro  Segundo.  At  Mai.ni» 
I  became  aci|uainted  with  the  then  director. 
Lieut.  Pedro  Alexandrino  Tavares.  and  w:is 
invited  by  him  to  visit  the  Araguary. 

'  Tliii*  wonl.  which  Ih  of  Tup^  or  native  Urazlllan  oritfln.  1* 
Uu*  one  invArlatily  itHi-d  by  the  Braziltanit.  KathiT  JoSoTiVkrr* 
nayH  it  if  probably  n  frequentative  form  tierivetl  frutn  the  Tupy 
word  iffjoe,  whiwb  ineaim  '  to  break  with  ii  noloe.' 

^  Condamtnu  witit  tient  by  ll'e  Koyal  academy  of  mrlenom,  of 
Kruncc,  to  make  oiitroiionilcul  obKervatfona  tn  ^outli  Amfrtntln 
1735.  Ilia  deecriptlon  of  the  ftttrortH'a  la  the  one  from  wbtch  il! 
references  to  It  have  been  taken  imtU  now. 
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rip  from  3Iacapil  was  by  n  smnll  Hail- 
nn  ihp  Amazon  lo  ihe  oci*au,  and 
Uio  Aruginu-y,     Our  doparlnrt'  was 

K\\  lliru  wi»  cimlil  iTiK'h  llmt  pnrt  of 
u  iJisliirl>e*l  l»y  the  jyttrrrruca  ^-xactly 
hfD  IImtl'  Wfrtjltl  lie  the  Icjiht  proh- 
J'oinjj  met  witli :  that  is,  at  the 

th<»  nciip- tides.  The  voyn^i-  down 
waa  in  the  face  of  tbc  wind,  and  it  was 

dnys  after  leaving  Mncapii  that  ne 

nn  igarapr  on  the  Island  of  Poti|ui- 
rnit  for  the  turning  uflhe  tide.  I  had 
seen    i&landft   Ruid   to  have  been  half 

way,  and  others  built 
e  pororrka  ;    and  1  had 

n  the  shores  the  evi- 
its  defitructive   power 

ng    uwny    forests,    and 

way  banks  :  but  it  was 
islanti  that  I    wa&    tlrst 

ec  some  of  its  etTecta 

ah(i«  and  at  my  leiuure. 

vi'ng    seen  so  much.   I 

the   more  anxiou!»  to 

porort'ica  itself;  hut  my 

ns  ID  reguitl  to  it  were 
by  au  oroinonn  sileneu 
rt  of  the  director,  and 

Mt6    by  athlitioiinl    e\- 

of  horror. 

bhortly  alTerwards  met 
vorst'd  with  a  man  who 
9  the  porornoi.  1  >hti\\ 
B  hift  deserijition  of  it, 
I  speak  of  it-w  fffecta  as 
1  by  mywelf.  This  man 
oldier  in  the  lirnzilinn 
id,  on  the  oceaKiori  re- 
),  was  going  with  a  few 
Idiei-s  from  the  eolony 
)a  in  a  small  open  boat. 
at  the  month  of  the 
V.  they  went  down  with  the  tide,  and 
[  juHt  inside  the  bar  whieh  crosses  the 
f  thin  ^Ireanjt  li*  await  the  luniing  of 
whicii  would  enable  thiin  to  pass 
lowfi,  and  then  carry  them  \ip  the 
.     Sliortly  after  the  tide  had  stopped 

out.  they  saw  sornethinji;  ooming  to- 
>m  from  the  OLran  in  a  lon^  white  line, 
ew  bigger  and  wliilcras  it  approai-hed. 
rre  was  a  Honnd  like  the  rumbling  of 
hnndrr.  whieh  grew  kmdiM*  and  louder 
bite  line  <'ame  nearer,  until  it  seemed 

whole  ocean  had  risen  up.  and  was 

charging  and  thundering  down  on 
oiling  over  the  edge  of  Ibis  pile  of 
iv  an   cndlesA  cataract,  from   four  to 


Hcven  metres  high,  that  spread  out  ae^o^&  the 
whole  eastern  liorizou.  This  was  ibe  poro- 
rtkal  When  they  saw  it  (timing,  the  crew 
became  utterly  drmoralized,  antl  fril  lo  crying 
and  praying  in  tlie  boltotn  of  the  boat,  cxpeel- 
ing  that  it  would  certainly  be  da&licd  to  pieees. 
and  they  themselves  drowned.  The  pilot, 
however,  had  the  presence  of  mind  to  heave 
anchor  before  the  wall  of  waters  struck  tliem  ; 
and.  when  it  did  strike,  they  were  first  pitched 
violently  forward,  and  then  lilted,  and  left  roll- 
ing and  tos&ing  like  a  cork  on  the  sea  it  left 
Iiebind.  the  l>oat  nearly  filled  with  water.     Rut 
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their  trouble  was  not  yet  ended  ;  for.  before  they 
had  emptied  tlie  boat,  two  other  sncb  seas 
eamc  down  on  them  at  pliort  intervals,  tossing 
ihem  in  the  same  manner,  and  linalh  leaving 
theui  within  a  stone's  throw  yf  the  river-biink, 
uheie  anolher  su<li  wave  would  have  dashe<l 
them  U|)on  the  )*lion".  They  hiid  l»een  an- 
cliored  near  the  middle  of  tlie  stream  beloie 
the  waves  stru'k  them,  and  the  stream  at  this 
place  is  several  miles  wide. 

Ibit  no  di'seriplioii  of  this  diMurbanc'e  of  the 
water  can  impress  one  m»  vividly  as  the  signs 
of  devastation  si-eu  upon  the  land.  The  silent 
story  of  the  uprooted  trees  that  lie  matted 
and  tangled  and  twisted  together  upon  the 
shore,  snnu'tiints  hall'  bnrietl  in  the  sand,  as 
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if  tticy  bad  been  nothing  more  than  so  many 
strings  or  bits  of  paper,  is  deeply  impressive. 
Forests  so  dense  that  I  do  not  know  how  to 
convey  an  adequate  idea  of  their  density  and 
gloom,  are  uprooted,  torn,  and  swept  away 
like  chaff;  and,  after  the  full  force  of  the  waves 
is  broken,  they  sweep  on  inland,  leaving  the 
dSbria  with  which  they  are  loaded,  heaped  and 
strewn  through  the  forests.  The  most  power- 
ful roots  of  the  largest  trees  cannot  withstand 
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the  porordca,  for  the  ground  itself  is  torn  up 
to  great  depths  in  many  places,  and  carried 
away  by  the  flood  to  make  bars,  add  to  old 
islands,  or  build  up  new  ones,  lieforc  seeing 
these  evidences  of  its  devastation,  I  hud  heard 
what  I  considered  very  extravagant  stories  of 
the  destructive  power  of  the  porordca ;  but, 
after  seeing  them,  doubt  was  no  longer  pos- 
sible. The  lower  or  northern  ends  of  the 
islands  of  Bailiqne  and  Porquinhos  seemed  to 
feel  the  force  of  the  waves  at  the  time  of  my 
visit  more  than  any  of  the  other  islands  on 
the  soutli-east  side  of  the  river;  while  on  the 
northern  side  the  forest  was  wrecked,  and  the 
banks  waslicd  out  fur  above  Ilha  Nova. 

The  explanation  of  this  phenomenon,  as 
given  by  Condaniine,  appears  to  be  the  cor- 
rect one  ;  that  is,  that  it  is  due  to  the  incom- 
ing tides  meeting  resistance,  in  the  form  of 
immense  sand-bars  in  some  places,  and  narrow 
channels  in  others. 

Most  persons  who  mention  the  2^oror6ca, 
say  that  it  breaks  as  far  up  the  Amazon  as 
Macapa;  and,  indeed,  the  people  of  Maeapa 
themselves  often  refer  to  the  rapid  cutting- 
away  of  the  river-banks  near  their  city  as  the 
work  of  the  porordca.  It  is  true  that  these 
banks  are  being  rapidly  cut  down ;  and  it  is 
even  a  common  thing  to  see,  in  this  part  of 
the  country,  the  stilted  houses — the  floors 
being  nearly  two  meti*es  from   the  ground  — 


that  were  originally  built  one,  two,  or  three 
hundred  feet  from  the  water,  gradually  en- 
croached ui>on  until  they  fall  into  the  stream. 
A  portion  of  the  old  fort  at  Macap&  was,  at 
the  time  of  my  visit,  about  to  fall,  on  aecoaDl 
of  the  land  upon  which  it  was  built  being 
washed  away ;  but  all  this  is  the  work  of  a 
rapid  current,  for  the  surf  of  the  porordca  does 
not  reach  Macap4,  though  it  may  reach  a  little 
farther  west  than  I  have  represented  on  the 
map.  Moreover,  there 
is  a  marked  ditfereoce 
in  character  between 
the  washing  doue  br 
the  porordca  and  that 
done  by  the  ordin&rr 
river  or  tide  current 
The  latter  works  from 
below,  and,  by  under- 
mining and  softeniog 
the  bank,  causes  what 
is  known  through  tbe 
Amazon  valley  as  ter- 
ras caJiidas^  or  fallen 
banks.  The  land 
falls  into  the  stream 
in  sections  of  various 
widths,  and  not  infrequently  these  form  tem- 
porary terraces  miles  in  length.  These  femw 
cahidas  are  most  common  and  most  exten- 
sive on  the  upper  Amazon  during  high  water, 
but  they  may  be  seen  on  a  small  scale  at  vari- 
ous places  through  the  valley.  The  accom- 
panying diagram  and  sketch  were  made  near 
Mazagao,  on  the  lower  Amazon.  From  Uiis 
it  is  clear  that  the  work  of  destruction  goes 
on  entirely  below  the  surface.  With  the  jwro- 
r(5c((,  on  the  contrary-,  tbe  water  is  dashed  fairly 
against  the  banks,  and  the  earth  is  washed 
awa^'  from  above  as  well  as  from  below,  and 
the  shore  is  left  perfectly  clean.    The  depth  to 
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which  the  banks  are  cut  shows  tliat  tliis  distnrl*- 
nnce  is  also  a  i>rofound  one ;  so  much  so,  in- 
deed, that  on  the  north-west  side  of  Porquiahos 
the  deepest  place  in  the  channel  of  the  river 
was,  in  1881,  close  to  this  island,  where  the 
action  of  the  porordca  was  most  violent. 
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rotigli  t  Ilia  region  the  poror^ca  is 
nstniinont:»l  in  IIip  nipiti  and  markod 

tliiit  arc  t'onstnntly  going  on.  The 
f  the  Ainazou  Ih  Dotorionsly  miuM y  ; 

would  naturally   be   expected,   tliese 

cea  in  comparntivcly  sliullow  places 
uiueli  more  »o.  uuil  iiU  il  with  all  ihc 
it  eun  jMJSsibly  carry.  Kveu  when  I 
Uie  Ariigiiftry.  a  lirn<*  wlien  there  wuh 

|iossihlir  litial  iliwtiMlianee,  the  water 

omuih  of  thi$i  stream  nn^s  so  muddy. 

ick  ietliincnt  woiihl  settle  in  the  hot- 
a  vcKsel  of   it  left  standing  a  single 

though  the  water  of  the  Araguiiry 
far  ilonrn  as  the  V'cados,  is  of  u  clear. 


■•  Kiou.  WA^uiitt  iiT  Till  roMMiuScA.  roiu<ii:Ki.T 

rOVKRBO    WIYH    roilK^T. 


or.  Bnt  the  work  of  tearing  down  and 
[bollding  np  are  equally  rapid,  anri  tlic 
le  world  takes  quick  possession  of  what 
ofl'rrs  it;  ami.  while  aonie  iaiaiida  are 
pm  away,  others  are  In-ing  hnilt  np,  old 

F.  heing  tilled,  islands  Joined  to  the  main- 
1  proinouiories  huiltont.  To  the  north- 
^  Faitslinho  is  an  island  known  as  the 
^B  <•  ncwialand").  about  ten  miles  Umg 
rt  three  wide,  when  I  saw  it,  and  which, 
Mired  by  several  trustworthy  persona. 
(  cxi»t  abc  years  before.  In  1N«1  it 
tered  by  a  den.sc  forest.  The  young 
(Fore  sprouting  at  the  water's  edge. 
Lblud  A  little  taller,  and  so  on  ;  so  that 
ttation  sloped  upward  and  back  to  a 
pm  twenty  to  thirty  metres  high  in  the 
If  the  islanfl.^  Again  :  on  the  S4)itthi'rn 
(he  mouth  of  the  Aragnary  was  a  |)oint 
tiearly  or  quite  aix  miles  in  length,  and 
jwitli  vegciution.  from  young  shoots  to 
}\\  inetjvs  high.  I  was  told,  Ihnt,  one 
fore,  this  was  nothing  more  than  n  sand- 
iUout  a  sign  of  vegetation  on  it.  The 
[end  of  the  Ishmd  of  Porquirdios  was 
^wu  as  1 1  ha  Franco  ;  Iml  the  channel 
Kirated  it  from  the  Porquinliofs  has  l>een 
igrntbiall\ .  and  the  two  islands  are  nnw 
nigh  the  np|)er  cud  of  it  is  t^ixW  known 
iro.  The  point  in  the  mouth  of  the 
'y  known  .is  the  Illia  dos  Veados  (*  deer 
was,  at  the  time  of  my  visit,  fast  being 
o  the  mainland.      A  couple  of  years 

kwt«  (ntwlnit  npnii  fill*  n(>wlv  rormixl  Untl  am  aU  uf 
Tbpy  lire  Mllr-d  Hr/ilAM,  or  Xirittftn,  hy  ili*"  Inhabit. 
k|i>n||  Ui  IIni  (•fully  Vfrbfiuici-Mv.  ip'ima  Avln'iiitUt. 


before,  boats  navigating  the  Aragnary  passetl 
through  the  channel  on  (he  south  aide  of  the 
island.  In  1H81  it  was  no  longer  navigable, 
and  the  Veados  was  ra[)idly  InMng  made  part 
of  the  right  bank  of  the  river. 

Owing  to  this  shifting  of  material,  the  pilots 
nevtr  kuow  where  to  find  the  entrance  to  the 
Aruguary  Kiver.  One  week  the  channel  may 
be  two  iVithoms  deep  on  the  north  side,  and 
the  next  it  may  be  in  llie  middle;  or  it  may 
have  disappeared  altogellier.  leaving  the  riv»*r- 
bcd  [KM-fectly  flat,  with  only  one  fathom  of 
water  across  the  whole  moiitii.  The  bar  xvus 
in  lids  lasl-menlioned  cnn<lilion  wlien  I  passed 
over  it  in  l<s«l.  At  this  lime  another  l^ar  ex- 
tended eastward  from  the  eastern  end  of  ISai- 
lique;  while  a  little  fartlier  out  was  another 
just  goiitb  of  the  same  line,  aa  I  have  indicate*! 
on  the  map.  The  shifting  nature  of  the  saiul- 
bara  about  the  mouth  of  the  Aruguary  renders 
it  unsafe  for  vessels  drawing  more  than  one 
fatliom  to  enter  this  river,  except  at  high  tides. 
But.  as  high  tides  and  the  pororAca  come  at 
the  same  time,  only  light-draught  steamers  can 
enter  by  waiting  well  outside  the  bar  until  the 
force  of  the  porornca  is  spent. 

With  the  few  canoes  or  small  sailing-vessels 
that  enter  this  stream  (probably  less  than 
half  a  do;cen  a  year),  it  is  the  custom  to  come 
down  past  Bnilii|ue  with  the  outgoing  tide,  and 
to  anchor  north  of  the  bar  that  projects  from 
the  southern  side  of  the  Aragnary,  and  tliere 
to  await  the  turn  of  the  tide  to  ascend  the  lat- 
ter river.  Care  is  always  taken  to  pass  this 
lK»int  when  the  tides  are  least  perceptible. 

Although  the  pororf^ca  lueaks  as  far  u[>  the 
Aragnary  as  midw.iy  between  the  Veados  and 
the  entrance  to  the  Apnreminbo.  it«  violence 
seems  to  bo  clicf:ked  Ity  the  narrowing  of  the 
stream  below  the  Ve.ndos,  by  the  turns  in  the 
river,  and  by  the  vegetation  along  the  bunks. 

This  vegetation  is  of  the  kind  iigainst  which 
it  seems  to  be  least  elfective,  niimely,  bamboos. 
They  grow  next  the  stream  from  near  the  mouth 
to  the  foot  of  the  falls  above  the  colony,  and 
form  a  fi'inge  to  the  heavy,  majestic  forest  lu-- 
hind  them,  than  which  nothing  could  be  more 
strikingly  beautiful.  The  clusters  next  the 
stream  droop  over  till  their  graceful  plumes 
touch  the  surface  of  the  water;  and,  as  the 
plants  grow  older,  they  droop  lower,  until  the 
stream  is  tilled  with  a  yielding  mesh  of  canes. 
I  measnred  a  number  of  these  bamboos:  and 
the  longer  ones,  taken  at  random,  were  fiom 
twenty  to  twenty-live  metres  in  length,  and 
from  seven  to  ten  centinielres  in  diameter.  A 
more  ctTeetual  protection  against  the  porof6c(t 
could  hftitllv  be  devised. 
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On  Bailique  and  Brigiic  I  found  the  forests 
very  different  from  any  I  had  hitherto  seen  in 
the  tropics.  These  islands,  like  all  the  others 
in  this  part  of  the  country,  are  fiooded  at  high 
tide  during  part  of  the  year ;  and,  as  a  conse- 
quence, they  are  very  like  great  banks  of  mud 
covered  with  the  rankest  kind  of  vegetation. 
This  vegetation  varies  with  the  locality.  All 
around  the  borders,  Brigue  is  fringed  with  tall 
assai  palms,  bamboos,  and  various  kinds  of 
tall  trees,  all  of  which  are  hung  with  a  dense 
drapery  of  sipAs  (lianes)  and  vines,  which  form 
an  almost  impenetrable  covering.  Inside  of 
this  are  several  palms,  the  most  common  being 
the  ubussu  (Manicaria  saccifera).  The  next 
in  order  are  the  murumuni  (Astrocaryum  mu- 
rumun'i),  urucury  (Attelea  excelsa,  the  nut  of 
which  is  used  for  smoking  rubber),  and  ubim 
(Geonoma) .  But,  unlike  most  tropical  forests, 
this  one  has  very  little  or  no  undergrowth,  ex- 
cept upon  the  borders.  Most  of  the  ground 
was  under  from  one  to  six  inches  of  water, 
while  the  exposed  places  were  covered  with  fine 
sediment  deposited  by  the  standing  muddy 
waters  of  the  Amazon.  I  walked  several  miles 
through  this  forest  without  finding  any  palms 
except  the  ones  mentioned.  The  little  ground 
above  water  was  covered  with  the  tracks  of 
deer,  p^cas,  cutias,  and  of  many  kinds  of 
birds,  mostly*  waders ;  but  the  deathlike  still- 
ness was  unbroken,  save  for  the  little  crabs 
that  climbed  vacantly  about  the  fallen  palm- 
leaves,  or  fished  idly  in  the  mud  for  a  living. 

This  vast  expanse  of  muddy  water,  bearing 
out  into  the  ocean  immense  quantities  of  sedi- 
ment ;  the  porordca^  breaking  so  violently  on 
the  shores,  and  carrying  away  the  coarser  ma- 
terial to  the  open  sea,  and  burying  uprooted 
forests  beneath  newly  formed  laud  ;  the  rank 
vegetation  of  islands  and  varzea  rapidly  grow- 
ing and  as  rapidly  decaying  in  this  most  humid 
of  climates;  the  whole  country,  submerged  for 
a  considerable  part  of  the  year  by  the  floods 
of  the  Amazon,  —  impress  one  with  the  proba- 
bility of  such  phenomena  having  been  in  past 
agow.  and  still  being,  geological  agents  worthy 
of  study  and  consideration.  Across  the  mouth 
of  the  Amazon,  a  distance  of  two  hnn<lred 
miles,  and  for  four  hundred  miles  out  at  sea, 
and  swept  northward  by  occan-currcnts,  beds 
of  sandstone  and  shale  are  being  rapidly  de- 
posited from  material,  some  of  which  is  trans- 
ported all  the  way  from  the  Andes,  while  in 
many  places-  dense  tropical  forests  are  being 
slowly  buried  bcueatli  the  fine  sediment  thrown 
down  by  the  mudd}'  waters  of  the  ^rcat  river. 
JonM  C.  Bkanner. 

Oeologlcal  survey  of  Penonylvanla,  Scranton,  Feiin. 


HISTORY  OF  ALMANACS. 


The  derivation  of  our  English  word  'almtnae' 
seems  doubtful.  The  word  possibly  came  from 
almonaf/htf  Saxon  words  meaning  *the  observation 
of  all  the  moons.'  lit  Roman  times  the  priests 
announced  once  a  month  to  the  people  what  dayi 
should  be  observed  as  holidays,  basing  their  c&lcalv 
tton  upon  the  movements  of  the  moon.  In  this  nr 
almanacs  ar<^e  to  give  Information  of  church  feasta. 
Then  superstition  entered,  and  caused  an  Interest  to 
be  taken  in  the  movements  of  the  planets.  As  th« 
earth  was  held  to  be  the  centre  around  which  moved 
the  moon,  the  planets,  and  the  stars,  and  as  the 
moon  was  seen  to  have  an  Influence  upon  the  tides, 
the  inference  was  drawn  that  human  affairs  coold 
but  be  affected  by  these  outside  bodies  which  were 
supposed  to  have  been  created  for  the  benefit  of  tbe 
world  alone. 

The  earliest  calendars  known  were  cut  upon  rods 
of  wood  or  metal,  some  of  the  Roman  calendars  on 
blocks  of  stone.  The  earliest  written  almanars  wen 
of  two  classes,  —  the  first  containing  astronomical 
computations;  and  the  other^  lists  of  uaints*  dap, and 
other  matters  pertaining  to  the  church.  Both  are 
sometimes  found  united;  although  the  latter  claimed 
greater  antiquity,  being  prefixed  tu  most  aDcient 
Latin  manuscripts  of  the  Scriptures.  We  reprodoce 
from  the  '  (Jlossaire  arch^ologique '  of  Victor  Giy  a 
church  calendar  of  the  fourteenth  century,  In  which 
the  leaves  are  made  of  box-wood,  the  pages  repm- 
duced  giving  the  calendars  of  January  and  December. 
The  first  printed  calendar  was  issued  in  1472,  by 
Johannes  de  Monte-Regio ;  and  before  the  end  of  that 
century  they  became  common  on  the  continent  In 
England  they  were  not  in  general  use  until  the  mid- 
dle of  the  sixteenth  century ;  and  the  making  of  cal- 
endars interested  the  beat  mathematicians  of  tbe 
time,  which  was  not  the  case  a  little  later. 

From  the  earliest  times,  caleudai^  were  filled  with 
advice  to  physicians  and  the  farmer:  the  farmer  is 
told  when  to  plant,  and  the  sick  man  when  to  talce 
physic.  We  quote  here  from  an  almanac  published 
in  1628,  in  London,  by  Daniel  Brown,  —  "  ^Y'iller  to 
the  Malhematickes,  and  teacher  of  Arithmeticke.  aud 
Geometry,"  —  the  titlepage  of  which  bears  the  in- 
scription, *  Astra  rcgunt  homines  et  regit  astra  dons.' 
the  paragraphs  on 

**  Judiciall  AMronomy. 
"It  hath  beene  an  order  and  acustome  (amonsst 
the  most  excelientest  and  wisest  Physilions,  to 
choose  the  Moone  for  the  prtncipall.  Significatrix  of 
the  sicke  Person,  and  according  unto  her  motion, 
situation,  and  configuration  (with  other  Planets) 
hauc  giuen  judgement  on  the  increasing,  mittigatiou 
and  alteration  of  the  disease;  which  of  the  Physition 
is  called  Crisis,  that  is  a  swift  and  vehement  motion 
of  a  disease,  either  to  life  or  death,  and  it  liapneth 
about  the  supreame  intention  of  a  disease.  And 
Galen  (in  coramento  de  diebus  Criticls)  sayth.  A 
Physition  must  take  heed  and  advise  himselfe  of  a 
certaine  thing  that  faileth  not  neither  decelvetb, 
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'tiii'h  Ititi  Attronomere  of  Kgypt  tauKht)  tbal  is  to 
ii«n  Vhe  iMidy  o(  the  Moone  l«  joyned  with  for- 

miktv  Plaiineta  and  Slnrrea,  dreadful!  and  (earefull 
Aickitesse  coaimelh  to  gocMl  end.     And  lherefi>re  the 

tperi  in  ihm  pxcfllent  science  of  rhysicko,  duih 
true  and  luarke  how  the  Moont^  pn^^eth  tlirough 

It*  Zi^KlIacke;  and  wiili  wl»al  Flftnels  sln^  is  joyned: 
thereof  they  do  rnderatand  much  of  Uic  alteniilnn  of 
the  sicknesses,  for  the.  Moone  wirli  the  sood  Planets, 
as  tupilorand  Venus,  or  aspeelt'd  ^xo[\  of  them  tcnd- 
»lli  lo  f;ood.  Contrarywise  with  the  euill  Plaiiels  iw 
Satume  and  Mars,  or  euill  aspected  of  thera,  doth 
pronounce  and  cause  euill  essence  of  Ihe  sitkeneaae, 
ifi  art  ninth  that  such  dayes  in  euery  moneth  Is  to  be 
accounted  more  dangerous  tlicn  the  r<!St  to  fall  sick 


cautteth  ihe  uiutabilily  aud  altoralion  of  tuen^  bodies, 
to  bee  good  or  euit,  according  to  the  nature  of  that 
Planet  with  whom  she  is  ndjoyned,  wlilch  oj^reeth  ti> 
ibo  saying  of  Ptololeus  in  the  U\.  Aphorisnie  of  hts 
Centl  loqulo.  Behold  the  motion  of  the  Moone  as 
she  paasetb  throu[;h  the  Critical!,  Judicial  and  mor- 
tal! dayes.  for  if  sId?  be  in  them  fortunutc.  tt  will  fall 
out  well:  if  Unfortunate,  the  contrary.  And  by  the 
censure  of  the  great,  Aslrologicall  and  Tlieologtcall 
Doctor  Frauncifl  lunclinus,  Hint  liy  the  motion  of 
tJie  Moone  and  Planets  are  knowne  the  Critical!  and 
dangerous  dayes,  when  ilie  »it'knes«e  will  l>e^  more 
reinisse  and  placable.  And  when  It  is  convenient  to 
Vftc  outward,  or  inward  tnedicines. 
*'  Concerning  cautions  in  ministralion  in  Physicke  , 


A  aiuncM  CALKNUAH  -ip  TiiB  roi'CT«KTii  cairni«v. 


Which  dayes  I  have  uoted  in   ray  Almnnacke, 

rlth  their  Charactci-s,  under  ibe  Aspects  of  Luna  to 

llurne  and  Mars.    Thus  a  6  Conjunction,  ibis  a  Q 

lartile.  thi<  a  3  Opposition:  For  example,  The  5, 

iy  of  Apriii,  tlie  6  i»(  Satunie  and  Luna  the  Moone, 

Ung  in  Virgo  of  »i  afl!icl4»d,  ibe  j;ripfe  shall  procecde 

tlacuoui   and  tough   fleame.     The  tbirlcentb  of 

tprlll  tlie  S  of  M:ir.4  anil  Luna,  the  Moone  being  In 

f  <f.  alfliclcd,  tlie  griefe  is  of  bloml  and  redcholler. 

Astrologers  say,  that  among  all  the  other  Planets 

Monnc  fin  ruling)  hath  most  ptjwer  and  mastry 

tHKlies.     Plolomeus  saith,  uuder  the  moone 

in»d  »icl(nesse,  therefore  about  the  alteration 

body,  the  ^romic  workelh  principaly;   and 

hurorbo  is  iicun'st  to  ibe  earth,  sendeth  vs 

"vwrta*  and  impression  of  the  other  PlancU;  and 


as  pHrgalions,  laxatiue,  or  phlebotomie,  seeing  the 
fore  sight,  and  preueniion  of  wuch  especially  apper- 
taineth  tu  the  learned  in  riiysicke,  wherein  they  can 
beljH*  tliemselues,  and  ulbers,  God  gluing  a  blessing 
to  tlit'ir  practise,  for  of  the  most  higlj  comnieth  heal- 
ing. I  commit  them  to  the  cooAideration  of  tlie 
learned,  in  that  excellent  Science  of  Physicke  and 
Clijrrurgery." 

Prognostications  of  llie  weather  were  also  called 
for  by  the  readers  of  almanacs;  and  Iht*  following 
rules,  quoted  from  a  manuscript  in  Lambcih  [>alace, 
as  given  by  Mr.  Kalliwcll-Pbillips,  may  bo  of  service 
to  titosc  whose  faith  in  the  moon  Is  still  slntiig, 
and  who  may  wish  **to  known  what  wether  shall 
be  ail  the  yere  aftq*-  the  chaunge  of  every  moone 
by  prime  dayes." 
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Df  thf  fltniRiiAc  an*  thosp  who  ibumb  llu'tn  <ir»*r  witli 
tli'  >>n  of  fiiiiling  similar  guidiDCtf.     \Xhm 

c"  V  reply  ttint  it  Is  jnsv  m  well  to  \w  on 

11.' 

o  rarliest  AmeHcan  almanac*,  which  xUo 

MTvril  A»  ah  altar  upon  which  to  offer  hitman  rtcri- 
Hce*.  ami   iwhirh  has  given  riie  to   mch   UtbIx  dt»- 
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)iuiidred  ant]  five  days,  cuIIlhI  tonal  jwhualU. 
wo*  divided  into  ejghtcon  months  of  twoiity 
r.  ihe  five  extrti  days  were  liKikod  wpon  as 
ind  Uiilticky  days.  Tlie  wock  wa<i  only  five 
;  Further,  Lliey  rocognized  a  cycle  of  fifly- 
»,  excb 

h«d  ft        I  . 

durlDg        I 

IghC  of 

r  which       I 
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I,  »howiog  a  Mexican  house  with  flat  roof. 
Ing^  this  is  a  narrow  xonc  of  squares,  oach 
g  fivo  points  divided  into  four  lots  of  ten 
kcli,  which  gives  twu  hundred  dots.  There 
Ig  sixty  doll  to  make  up  the  larger  subdiTis- 
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ion  of  the  year .  and  it  will  be  noticed  that  the  space 
for  these  is  exactly  t^ciipied  by  the  pointers,  the  lines 
acrtiss  the  pointers  indicating  that  the  xone»  arc  siip- 
[Ht^LMl  to  l>e  coriiinufd  urulor  lliein.  The  other  divis- 
ion of  the  ypiir  contains  a  hundred  Hud  live  days  as 

represented      by 
^^_..^_^^^^__^_.  I         the     zone     of 

fjiyplis  jufll  out- 
side tlie  zone  of 
dot.4,  and  it  will 
be  foun<l  to  con- 
tain a  liuiidred. 
The  missing  five 
are  seen  directly 
under  the  »nn'<« 
face.  There  only 
remains  the  rep- 
resenlation  of 
the  fifty -two 
years  cycle,  and 
this  is  found  in 
the  outer  bi'lt. 
Every  fifty -two 
years  the  ascrrd 
fire  was  rekin- 
dled, the  cere- 
mony beginning 
with  humAU  sac- 
rifices, and  end- 
ing hy  llie  rekin- 
dling of  the  fin' 
by  rubbing  a 
Slick  in  a  hollow 
piece  of  wood. 
This  rekindling 
is  frvmbidized  in 
each  of  the  fig- 
ures of  the  outer 
belt.  The  verti- 
cal column  rep- 
resents the  stick, 
and  the  flames 
are  seen  rising  at 
either  side.  The 
belt  just  within 
this  outer  one 
symbolizes  the 
destruction  of 
the  world  by 
rain,  being  a 
rough  represen- 
tJition  of  clouds, 
with  (our 
streams  of  rain 
descending  from 
each.  The  Mex- 
icans had  a  inir 
dttion  of  four  de- 
structious  of  the  earth,  — one  by  war,  symbolized  by 
tlie  tiger's  head  above  the  sun  at  the  right;  another  by 
wind ;  another  by  ruin ;  and  the  fourth  by  f^reat  flood. 
The  four  squares  around  the  sun-head  are  siippctsed 
to  symbolize  these  epochs,    Ilie  antiquarian  would 
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fjr  the  regbter  of  specimen?  belonging  to  Ike  IM 
«l«pMtment  of  tlie  National  museum,  whi<A  netf^ 
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H«  known  iluta  of  evfcy  sptrcimen  received, 
IT  IfKl.tMht  li^i  been  passt'd. 
lection  is  by  fur  the  most  complete  of  any, 
resentation  of  North-American  btnis  and 
be  Wost  Indies;  while,  of  S«nUh  and  Ten- 
lean  binJs,  only  luo  collections  —  tho^e  of 
ScJBtcr  and  Me&ars.  Salvin  and  Godnun  in 
-excel  it.  These  are  superior  in  the  num- 
tie«  represented,  but  are  decidedly  inferinr 
the  number  of  ^pecinienit;  the  aim  of  the 
i*ing  to  ac<]uire  neries  which  will  illustrate 
tant  subjects  of  geographical  distribution 
toil,  ihus  funilshing  material  for  ihoae  iu- 
I  the  higher  branches  of  the  science.  In 
I  Japanese,  and  European  birds  the  col- 
als-j  tolerably  complete;  hut  of  Afriran, 
[do-Malayan,  and  Polynesian  species,  there 
iuy  important  dcHclcncieB.  These,  how- 
*Ing  rapidly  lilled  by  exchange  and  other- 
iat  a  fair  collection  of  old-world  birds  is 
ktion  of  time.  It  may  be  explained,  with 
xotic  birds,  that  the  chief  aim  of  the  mu- 
acqulre  represeiuallves  of,  first,  the  higher 
repre!»enteU  in  the  AmoriCHn  fauna;  sec- 
n  and  species  allied  to  American  forms; 
typical  species  of  the  more  distinct  gen- 
each  family. 

ive  and  uuique  collection  of  birds  now 

7  the  ramseum  has  grown  from  the  private 

cif  Professor  Balrd,    consiHting  of    three 

Ix  hundred  and    ninety-six    specimens, 

cted,  prepared,  and  labelhHl  by  Professor 
his  brother,  William  M.  Haird.  from  IH^tl) 
t  embracing  al^o   many,  if   not  most,  of 

Audubon's  works,  pre-i*=tnted  to  Professor 
r.  AuduhDu.  The  calalngin*  of  this  cnl- 
Profesaor  liairfl's  handwriting,  forms  vol- 
Ike  museum  repistersof  the  bird-colleclion, 
'comprises  el;^litcen  volume-*,  conlatning  a 
of  every  «pt'L-imen.  In  the  case  nf  speci- 
h  are  the  parents  of  eggs  coUecied,  the 
Agister  numhtrr  of  the  latter  is  given  in  a 
Mumn ;  whilf  in  the  egg  n-gisler  the  num- 
pnrent.  If  in  the  collection,  is  given  in  a 
Ing  place. 

1  bulk  of  this  collection  is  in  the  fonn  of 
I  sklu'i.  urranged  iji  insect-tight  drawers, 
Its  of    wiiich   are,   as  far  as  practicable, 

the  outside;  the  arrangement  being  so 
tliat  any  specimen  in  the  entire  cnllccMon 
ndily  found  within  live  mtiiiiif!t  rvf  ilie 
called  for.  The  number  of  spi>cimens 
lited  or  exhibition  collection  i»,  fiu  «everal 
ftceasarily  small.  In  the  lirst  pUce,  the 
fcble  for  their  exhibition  are  in  every  way 
,  t>clng  old  and  badly  constructed,  udmlt- 

both  dust  and  insects,  thus  remlering 
risk  U*  put  valuablt;  specimens  inside  of 
re  suitable  cases  pnjvided,  the  number 
ns  which  the  public  could  view  might 
creased  from  six  thousand  (the  numlier, 

ly,  now  on  oxhibilion|  to  fifteen  Ihousaml 
tthout  materially  weakening  the   'study 


seric*,'  r>r  putting  in  the  cases  specimens  of  no  inter- 
est U>the  general  puhlic. 

Labels  desitined  with  special  reference  to  the 
needs  nf  the  non-*cicntiHc  puhlic  ure  l)elng  prepared 
for  the  motnited  >|M^cinicns,  and  will  be  attached  to 
lliem  as  soon  as  po't^ible, 

Oriiitholo'_'i!*ts  will  rejoice  that  Professor  Uatrd  has 
liveil  to  see  the  gradual  development  of  a  grand 
national  colleclioii  fnim  the  hurubii^  nucleus  upon 
which  it  was  built..  The  plcii^ant  uv*'>ci.%tioi)S  wliich 
his  momorj',  no  doubt,  recalls,  must  be  no  lens  a  source 
of  happiness  to  hlin  ilian  the  opportunity  of  witness- 
ing  the  imporliint  ami  far-reaching  results  of  his 
boyhood  studies.  All  wish  for  him  llie  ^nllsfaction 
of  realizing  the  consummation  of  the  plans  conceived 
during  liis  maturer  years,  not  the  least  of  which, 
perhaps,  may  be  the  i>erfi/ction  of  a  national  estab> 
lishment  for  the  study  of  natural  history,  which 
fthiill  he  iilik**  attractive  and  instructive  to  the  general 
public,  and  accessible  to  the  special  investigator, 
under  the  auspice;*  of  a  government  which  should 
take  pride  In  fostering  and  maintaining  a  natural- 
hisutry  mu!ieurn  sucli  as  no  other  country  can  boast. 

As  b*^ing  more  tliau  any  living  person  entitled  to 
the  privilege,  apecimeuM  numbered  10(',()CK>  closing 
the  first  century  of  thousand,  and  ]CK),001  com- 
mencing the  second,  are  entereil  as  donations  from 
Professor  Balrd.  They  were  collected  in  IS.%0.  and 
presented  to  Professor  Biiini  by  Mr.  George  N.  Law- 
rence of  New- York  City,  to  whom  belongs  the  honor 
of  being  ihe  oldest  active  American  ornithologist, 
and  an  associate  of  Professor  Baird  In  his  classical 
work  on  Xorlh-Amehcan  birds  published  in  tSi\S. 

ItOUKRT   RinOWAY. 


OVER-PRESSURE   IN  SCHOOLS. 

TiiK  subject  of  over-pressure  in  schools  i»  being 
seriously  agitated  In  many  European  ftiates.  In 
England  the  discussion  just  now  is  related  to  the 
report  of  Dr.  Crichtiin-Browne  upon  over-pressure  in 
the  Board  schoob  of  London.  This  gentleman  was 
invited  by  Mr.  Mundella  to  examine  the  schools  from 
his  stand-point  as  a  medical  expert,  and  rei)ort  his 
obsorvalions  and  conclusions  as  to  the  effect  of  the 
system  ujwn  the  health  of  the  scholars.  As  eventu- 
ally issued  by  the  education  department,  the  ri'port 
is  accompanied  by  a  memorandum  from  the  pen  of 
Mr.  F.  G.  Fitch  (one  of  her  Majesly's  inspectors), 
who  severely  criticises  Dr.  Browne's  method  of  inves- 
tigation, his  argiiments  and  conclusions.  The  press 
has  entered  upon  the  controversy  with  considerable 
ardor,  so  that  over-pressure  and  Ur.  ('richton-Browne 
are  topics  of  the  day. 

The  charaeterislic  features  of  the  English  Board 
school  system,  the  rigid  arrangement  of  su  hjecUt  and 
standards,  the  government  inspection,  the  compli- 
cated scheme  of  ex.iminations,  and  the  payment  by 
results,  are  unlike  any  thing  that  is  known,  or  iliat 
would  be  tolerated,  in  America;  neveriheless,  the 
two  systems  have  certain  tendencies  In  common.  In 
l>uth.  the  animating  impulse  of  the  schools  Is  derived 
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largely  from  the  standard  by  which  the  results  are 
periodically  estimated,  which  standard  is  au  a  priori 
conception  of  the  powers  and  capacities  of  the  young. 
This  Is  not  the  only,  and  possibly  not  the  best,  means 
of  estimating  a  process  of  growth;  but  It  is  the  only 
one  encouraged  under  the  English  code,  and  the  only 
one  that  is  likely  to  be  employed  among  us,  so  long 
as  the  majority  of  parents  demand,  not  that  their 
children  shall  grow,  but  that  they  shall  overtake 
bome  one  else's  children  in  the  race. 

Wherever  an  artificial  stimulus  Is  employed,  there 
will  be  over- pressure  to  a  greater  or  less  extent; 
and  it  is  this  fact  which  Dr.  Crichton-Browne  has 
brought  out  most  effectively.  The  backward  chil- 
dren, whom  he  judges  to  be  incapable  of  accomplish- 
ing an  onlinary  year's  work  without  undue  strain, 
include  the  dull,  the  delicate,  and  the  half-starved. 
In  this  country  the  last-tiamed  class  are  virtually 
outside  the  operation  of  the  inflnences  that  produce 
over-pressure;  but  of  dull  and  delicate  children  we 
have  a  full  quota,  and  it  is  well  for  parents  to  con- 
sider the  risk  that  attends  the  endeavor  to  force  such 
to  keep  pace  with  those  whom  *  God  has  made  full- 
limbed  and  Ull.' 

It  is  difficult  to  establish  a  relation  between  edu- 
cational processes  and  vital  statistics;  but  there  is 
reason  to  infer  the  connection,  whenever,  as  Dr. 
Browne  expresses  it,  **  diseases  due  to  nervous  con- 
ditions, identical  with  those  that  educational  over- 
pressure sets  up,"  are  on  the  increase.  That  this  is 
the  case  In  England  is  shown,  Dr.  Browne  believes, 
by  the  statistics  of  mortality  from  hydrocephalus, 
cephalitis,  diabetes,  and  kindred  diseases.  Nor  does 
he  atop  here.  '*  \Vc  have  signs,"  he  says,  **  which 
can  scarcely  be  misinterpreted,  of  the  tendency  of 
education,  when  not  pafe-guarded  by  physiological 
discretion,  to  overthrow  mental  equilibrium.  Sui- 
cide, which  is  the  crowning  symptom  of  one  type  of 
insanity,  has  been  spreading  portentously  during 
the  last  hundred  years.  A  startling  revival  of  it  has 
occurred  all  over  Europe;  and  the  rate*  of  suicide 
calculated  on  the  entire  population  seems  to  have 
quintupled  in  the  last  century.  It  is,"  he  says 
further,  "  an  indisputable  fact,  that  the  revival  of 
suicide  in  almost  every  country  of  Europe  has  coin- 
cided in  time  with  the  modern  extension  of  educa- 
tion, and  that  suicides  are  now  most  numerous  in 
the  very  regions  where  education  is  most  widely 
diffused.  The  number  of  children  under  sixteen 
years  of  age  in  the  list  of  suicides,  although  *=lill  com- 
paratively small,  is  swelling  annually;  and  the  age 
at  which  the  maximum  number  of  suicides  occurs  in 
England  has  receded  considerably  in  the  last  half- 
century,  showing  that  the  disposition  to  self-destruc- 
tion arises  now  earlier  in  life  thau  it  was  wont  to 
do  in  former  limes." 

Dr.  Browne's  personal  investigations  in  the  schools 
were  directed  to  ascertaining  the  extent  of  headache, 
sleeplessness,  neuralgia,  etc..  among  school-children. 
It  is  sufficient  to  note  the  line  of  inquiry,  without 
going  Into  the  tabulated  results,  more  especially  as 
the  author  admits  that  they  are  merely  tentative. 
Attention  has  already  been  drawn  in  the  pages  of 


Science  to  the  action  taken  by  several  German  a 
with  reference  to  overwork  in  the  Gymnasien 
Realschulen.  More  recently,  in  accordance  witl 
commands  of  the  Prussian  minister  of  instnic 
a  report  on  the  subject  has  been  prepared  b; 
*  Royal  scientific  commission  on  medical  aff 
including  Proffssors  Virchow  and  nofmann. 
ten  other  members  of  almost  equal  note.  The 
missioners  go  into  a  detailed  di^^cu^sion  of  lit 
servations  submitted  to  them  by  the  povenii 
touching  suicide  and  insanity  among  scholars,  I 
ache,  bleeding  at  the  nose,  congestion  of  the  t 
and  general  physical  and  mental  weakness.  In 
of  all  the  information  attainable,  they  state  ' 
the  requisite  data  are  wanting  for  a  scientiSc 
mate  of  the  extent  of  over-pressure  among  the  j 
in  higher  schools;"  and  they  express  the  opi 
that,  for  the  collection  of  such  data,  "  the  co-opci 
of  competent  medical  men  is  indispensable." 
do  not,  however,  overlook  the  fact  tliat  there  are 
essential  points  involved  in  the  inquiry,  of  wbic 
teachers  alone  are  the  proper  judges.  The  Ci^ii 
sioners  especially  insist  that  teachers  must  not ! 
ure  the  strength  of  their  scholars  all  by  the 
standard. 

The  agitation  of  the  subject  of  over-pressi 
not  confined  to  England  and  Germany.  Infom 
reaches  us  that  the  minister  of  public  instructi 
France  has  reduced  tlic  hours  of  study  In  seco 
schools.  In  Switzerland,  where  the  evident 
over-pressure  are  startling,  the  cantonal  govern) 
are  considering  the  best  means  of  counteractii 
evil.  At  the  recent  international  medical  con 
Copenhagen,  Dr.  Kjein)erg  of  Up.«ala  made  : 
found  impression  by  his  statements  concernir 
effect  of  study  upon  the  health  of  children, 
symptoms  of  excessive  brain-work  on  the  p 
the  young,  which  he  had  noticed,  were  hea* 
sleeplessness,  intellectual  torpor,  muscular  wea 
and  spasm, culminating  in  hallucination,  and  oj 
sudden  loss  of  consciousness. 

Little  or  no  effort  has  been  made  in  the  \ 
States  to  collect  data  bearing  upon  the  subjei 
there  is  reason  for  supposing  that  over-pressure 
so  common  here  as  in  countries  where  cdiicai 
more  highly  developed.  Ir  would,  however,  b 
for  us  to  take  warning  in  time,  and  seek  to  fo 
such  effects  as  those  described  by  the  various  e 
who  have  investigated  the  matter  in  Europe 
should  be  particularly  cautious  about  advr 
European  systems  of  education  before  we  lia 
certatned  their  ultimate  effects. 


NEW-ENGLAND  ORCHIDS, 

The  orrhifh  of  New  England:  a  popular  mnno 
By  IIknrv  Baldwin.  New  Vork,  IKiYfVt 
158p.,  illustr.     8°. 

LovEus  of  flowers  have  always  wondei 
ami  admired  the  beauty  and  oddity  of  or 
which  are  sure  to  ibrm   the  most  inter 
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B  collection  of  exotics ;  but  since  the 
br  tboir  luaoy  strange  ami  complicated 
as  si't  tbnh  by  Mr.  Unrwin,  in  his  work 
fertilization,  the  name  '  orchid  *  at  once 
I  ft  plant  worthy  of  more  careful  Btiuiy. 
4'  do  not  have  Angraeciim.  Fteroslylis. 
etnm  nniong  our  wild  plants,  to  indiouLc 
rcmc  adiiplalion  to  inaect-pollinnliou  of 
lie  family  is  <'iipable,  our  flora  contains 
ocics  quite  as  interesting  to  ihc  student 
to  be  seen  in  most  collections;  apd 
Idwin  has  done  M^ry  goofl  service  in 
ag  llie  scattered  notes  on  their  pecnl- 
Of  the  R fly-nine  species  or  well- 
varielles  of  our  eastern  Uora,  no  less 
rly-seven  ure  found  ia  New  Kngland ; 
the  book  is  of  more  than  local  interest. 
Bw  exceptions,  tlie  sixty  illustrations, 
er  ones  mostly  from  nature,  are  very 
ome  are  excellent,  and  show  not  only 
ist's  knowledge,  but  an  artist's  appre- 
of  ligliL  and  shade  und  of  the  value 
ell-8clected  background.  The  writer's 
]>lpasin^;  and,  if  the  professional  bot- 
liifbt  feel  disposed  at  times  to  criticise 
crificing  something  of  precision  for  the 
avoiding  technicality,  it  contrasts  very 
iiy  with  the  many  [Mpular  books  whose 
\et\t  is  their  style,  since  every  page 
personal  study.  Ic  is  not  surprising 
wpular  book  on  a  group  whicli  has  long 
II  object  of  special  observation  should 
little  that  is  new  ;  yet  this  is  liir  from 
entirely  devoid  of  new  mailer,  and  is 
of  a  place  on  the  slielves  uf  ihc  specialist 
of  the  amateur. 


N  FOLK-LORE  AND  ETHNOLOGY. 

fontfuin  ietjenfU  of  New  Kngland  ;  or^  Myths 
hlk-lort  of  the  Micmact  PunsamtKjuofl'iff^  and 
tucot  trifles.  By  Cuarlks  G.  Lkland. 
n,  Ihutjhtvn,  Mtjflm,  ^  Co.,  1684.     400  p. 

\iton  Uffttnd  af  the  Creek  Indiann^  with  a  tin' 
fc.  huioric^  and  ethuoffraphic  introduction. 
kLUKKT  S.  Gatscukt,  of  the  U.  S.  bureau 
iliriobgy.  Vol.  i.  [Lihr.  abor.  Aiuer.  Jit., 
PhU^idelphifi,  Briuton,  ISHi.    257  p.     8°. 

comparison  of  languages,  if  made  on 
flc  principles,  affords  undoubtedly  the 
rui  indeed  the  only  sure,  means  of  tra- 
le  rclaliouship  of  different  branches  of 

lao  race.  Next  to  this  method,  though 
>ng  interval,  comes  the  study  of  their 
and  legends.     This  stud}*,  though  infc- 

thc  ecrtainty  of  its  deductions  to  that 


of  com])arativo  philology,  has  certain  evident 
advantages  in  other  respects.  We  learn  from 
it  the  iniellectual  and  moral  traits  of  the  peo- 
ple who  preserve  and  repent  the  legends.  We 
get  to  understand  their  habits  of  life,  their 
ways  of  thought,  their  views  of  this  world,  and 
their  ideas  of  a  future  life.  Occasionally,  also, 
wo  gather  traces  of  genuine  tradition,  some- 
times even  of  a  far  distant  past,  which,  when 
corroborated  by  the  evidence  of  language  and 
perhaps  other  memorials,  may  be  of  real  his- 
loriitil  value. 

Mr.  Leland  has  been  obliged  by  want  of 
space,  as  he  tells  us,  to  exclude  from  hts  pres- 
ent work  the  historical  legends  which  he  has 
collected,  and  which,  it  is  to  be  hoped,  will  be 
herealler  published.  His  work  is  thus  entirely 
made  up,  as  its  titlepagc  professes,  of  what 
may  pro|>erly  l»e  termed  the  *  myths  and  folk- 
lore •  of  the  eastern  or  Abenaki  branch  of  the 
great  Algoiniuiu  race.  As  such  it  must  he 
deemtvl  one  of  the  most  valuable  as  well  us 
most  interesting  contributions  that  have  been 
made  to  this  deiiartment  of  knowledge.  The 
collection  comprises  some  seventy  stories,  dis- 
tributed under  diflerent  heads,  such  as  -  Glooa- 
hap  the  divinity,*  *  The  merry  tales  of  Ixix  the 
mischief-maker/  'The  amazing  adventures  of 
Master  Kabbit.'  '  The  ('henoo  legends,*  ^  Talcs 
of  magic'  and  some  minor  divisions  The 
whole  work  shows  the  band  of  an  experienced 
writer,  wlio  is  at  once  practised  in  the  literary 
art,  and  alive  to  tlie  requii-ements  of  science. 
The  stories  themselves  display  much  itimgina- 
tive  power  and  a  genuine  sense  of  drollery. 
As  evidence  of  intellcciual  capacity  in  llu'ir 
framers,  some  of  them  will  boar  comparison 
witli  any  thing  contained  in  (Jrimm's  Teutonic 
legends.  Mr.  Leland  is  disjwsed  to  consider 
them  superior  to  the  legendary  tales  of  the 
olliLM'  Indian  tribes,  but  iti  this  vrew  he  is 
certainly  mistaken.  There  is  no  reason  for 
3np]>osing  that  the  Abenaki  Indians  surpassed 
in  intelligence  the  Algonquin  tnl>esof  the  west 
and  south,  or  their  neighbors  of  the  ihiron- 
Iroquois  stock.  These,  indeed,  are  known  to 
possess  a  folk-lore  of  remarkable  extent  and 
interest,  which,  in  the  si)eciniens  wc  possess, 
is  not  at  all  inferior  to  that  disclosed  to  us  in 
the  prescitt  volume. 

The  author,  in  his  preface,  modestly  an- 
nounces that  his  chief  olyect  has  been,  not  to 
discuss  theories,  but  to  collect  and  i>re3erve 
valuable  material  for  the  use  of  better  ethnolo- 
gists to  come  hereafter,  who,  as  be  humorously 
suggests,  ••'•  will  l>e  much  more  obliged  to  him 
for  collecting  raw  material  than  for  cooking 
it."     This   caxHlvating   humility,    the    reader 
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presently  perceives,  is  merely  an  exhibition  of 
the  highest  literary  skill,  for  it  preludes  the 
suggestion  of  the  most  novel  theory  thus  far 
propounded  in  regard  to  the  mythology  of  any 
Indian  tribe.  This  theory,  which  is  sustained 
with  much  ingenuity  and  learning,  supjx)ses 
that  the  myths  current  among  the  north-eastern 
Algonquius  are  in  great  part  derived  from,  or 
colored  by,  the  legends  of  the  Norse  mythology. 
The  author  assumes  that  the  Norse  colonists, 
who  dwelt  for  three  centuries  in  Greenland, 
having  there  at  one  time  as  many  as  a  hun- 
dred and  ninety  villages,  taught  these  ancient 
legends  to  tlieir  Eskimo  visitors  and  depend- 
ants, by  whom  the  stones  were  in  turn  com- 
municated to  their  Algonquin  neighbors.  He 
points  out  many  resemblances  in  the  {>erson- 
ages  and  incidents  of  the  two  mythologies 
which  are  certainly  remarkable ;  and  he  even 
traces  the  name  of  the  mischief-making  seini- 
deity  I..OX  of  the  Abenakies  to  the  evil-working 
J>oki  of  the  Edda  tales.  At  times,  however, 
he  finds  these  resemblances  of  folk-lore  extend 
to  so  much  wider  limits,  both  in  the  old  world 
and  in  the  new,  that  he  is  disposed  to  refer 
them  to  a  far  earlier  and  more  primitive  inter- 
communication, prevailing  at  the  time  when  one 
pre-Aryan  race  inhabited  both  continents. 

There  is  nothing  incredible,  or  indeed  im- 
probable, in  either  theory.  Without  neces- 
sarily adopting  them,  —  and  the  author  himself 
has  not  fully  made  up  his  mind  about  cither  of 
them,  —  students  of  folk-lore  may  be  grate- 
ful to  any  thoughtful  fellow-worker  wlio  can 
suggest  new  lines  on  which  their  inquiries  may 
be  conducted.  They  will  not,  of  course,  forgi't 
the  more  common  explanation,  which  su[>poses 
that  similar  beliefs  may  often  arise  from  mere 
similarity  of  circumstances,  (tivcu  the  striking 
resemblance  which  Mr.  Leland  himself  !ms 
well  ix)intcd  out,  between  the  regions  inliabitod 
by  the  Norsemen  and  by  the  Al>enakics,  and 
in  the  character  and  pursuits  of  the  two  races, 
can  we  then  account  for  all  the  coincideuires 
of  their  folk-lore  ?  Half  a  dozen  resemblances 
of  words,  like  that  between  Loki  and  Lox 
(which,  by  itself,  may  be  Ji  mere  accident), 
would  RUf1i<"e  to  settle  this  ([iiestion  an<l  to 
establish  Mr.  Leland *s  Norse  theory.  The 
decisive  value  of  language  as  a  test  in  etlmo- 
•venrt'-'"^  investigations  could  hardly  be  better 
c  f  which'  8^*^  *^^'*"^  ^y  ^^^^^  statement,  the  force 
this  test  has^^'^'O'  o»^'  ^'^l  appreciate.  Until 
remains  onlv  an'i'j)  satislied.  the  author's  theory 
cestion.  Xgcnious  and  plausible  sng- 

Mr.  (iatschct's  wor^ 
from  his  former   puljlitV,  as  miglit  be  expected 
Yatioiis,  is  of  a  purely 


scientific  character ;  but  in  this  sphere  it  takes 
a  wide  range.  It  is  based  on  an  ancient  legcml 
of  the  Creek  or  Maskoki  Indians,  which  is 
partly  mythological,  and  partly  historical.  This 
legend,  of  which  the  text  and  translation  arp 
given  at  the  dose  of  the  present  book,  is 
to  be  more  fully  elucidated  in  the  forthcoming 
volume.  As  it  treats  of  the  origin  of  tbr 
Creek  nation,  and  their  journeyings  from  the 
west,  with  their  wars  and  other  advcntOM 
among  the  people  whom  they  enoountend 
until  they  arrived  at  the  eastern  region  io 
which  they  were  found  by  the  whites,  the 
author  has  deemed  it  a  suitable  basis  for  i 
full  description,  not  onl3-of  the  Maskoki  tribn 
themselves,  but  also  of  the  surrounding  com- 
munities. His  first  or  introductory  volomc 
thus  compi'ises  an  account  of  all  the  southern 
tribes  of  the  United  States,  from  the  Atlantic 
seaboard  to  the  western  limit  of  I^uisians. 
so  far  as  these  are  known.  The  history  and 
character  of  each  tribe,  and  its  ethnical  ri*U- 
tions,  are  clearly  explained.  The  classifi(^tioD 
is  based  on  language,  which  the  author  juallj 
considers  to  be  the  only  scientific  method. 
He  has  devoted  much  attention  to  the  languageii 
of  tiic  ]Maskoki  stock,  and  gives  abstracts  of 
the  grammatical  characteristics  of  several  of 
these  tongues,  which  will  be  of  much  use  to 
students  of  philology.  The  systems  of  gov- 
ernment of  the  various  tribes,  their  wK-ial 
usages,  tlieir  modes  of  warfare,  and  their  re- 
ligious views  and  rites,  are  describtfl  with 
many  interesting  details.  The  volume  forms 
a  thesaurus  of  authentic  infonnation  t-on- 
ccrning  the  southern  races,  and  will  hold  a 
liigh  position  as  an  authority  on  the  ethnology 
of  these  tribes,  and  tlie  archeology  of  the 
region  which  tliey  formerly  inhabited.  Th** 
more  extended  notice  whi<Ii  its  contents  de- 
serve must  be  deferred  until  the  appfaraniv 
of  the  second  volume. 


RECENT  CHEMICAL    TEXl-BOOKS. 

Trail c  pratique  tVanahfsex  chimirfues  et  rfVjt.<fiwim/tt.*- 
frieh.  By  Raol'L  .Fagnatx.  Paris,  Doiti. 
1884.     12-1- 503  p.     8^ 

7  Ac  ehmeutu  of  chewi.ttr'f.  By  F.  W.  Clahkk. 
New  York,  AppleUm,  1881.  (Appleton'.'!  soieiici* 
text-book.s.)      10  -f  36i>  p  ,  illustr.     8° 

Lt!sson>t  in  chtruistry.  Hy  W.  H.  (jRKKNK.  I'liila- 
delphia,  Lippmcoff,  1884.  (Lippincott'."«  scienct 
serioH.)     357  p.,  illustr.     8°. 

A  short  text-hook  of  inorgauir  chfrniffr'/.  By  1^- 
Hrrmanx  Kolbe.  Translated  and  edited  bv 
T.  S.  HvMrinoK.  New  York,  UV/fv,  1W4- 
10+000  p.,  Ipl.     S-^. 
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l^i'x's  link'  Itook  livuLs  cliietly   of  the 

I  ul'  nnuuriils.  nietnls.  uikI  alloys.     Al- 

It  U  ziol  iutt'iiiled  for  lieginners.  ai-Toid- 

be  Hiithor's  preface,  the  <Ielails  of  lite 

[wocrssfs  are  olten  (K'seril>e<i  with  grt'iit 

1,  iiioroovcr.  a  I'onsidpnihlf  amoniil  of 

v«*  ehoinistrv,  mineralogy,  iind   melal- 

ninxliu'ci],  which  nny  practical  chemist 

of  such    informnlion  would   certainly 

look  for  elsewhere  in  a  more  complete 

hile  the  metlioils  deseriliefl  are  in  the 

e  usually  fullowed  in  ceriaiu  i-aset*. 

ot    help    woritleritig   itt   the   author's 

niethird,  or  at  hi.s  8trati<^G  omi^eions. 

t  di'scriljfs  for  the  eommercial  assay  of 

fese  only  llic  raoihotl  of  hevol.     I'uder 

I  of  *  I'otash  and  8oda  '  he  mentions  do 

w  lint  litmus,  directs  that  this  should 

pwitli  carltonales  and  biearlH)nales,  an*l 

'  ing  of  the  convenience  of  u  normal 

solution.     For  the  volumetric  dcter- 

of  iron  he  directs  the  use  of  a  solution 

ic  permauganate,  ohtaineil  hy  fusing 

dioxide  with  |>otassic   hydrate   and 

hlorate,    dissolving    in    water,    and 

itric  :i<'id  until  the  litpiid  tius  a   purple 

The  author  culls  ntleutioii  to  the  novelty 

n  methods,  but  he  gives  nowhere  any 

m  of  the  accuracy  attninnhlt*  hy  these 

rier  mcliioda  ;  >o  that  the  reader  is  uii- 

udgeof  ihcir  merit  without  actual  trial. 

r  convenient  feature  of  the  lto(jk  is  the 

i  inLro<lucliou   of  tables  showing   the 

jtion  of  the  more  common  substances. 

lural  and  aititicial. 

h  '  Klements  of  chemistry  *  Prof.  K. 
feke  presents  briedy  but  dearly  the 
l|iortant  chemical  theories,  together 
usual  amount  of  descriptive  cheinia- 
e  student  who  wishes  more  extended 
loii  will  find  useful  references  to  larger 
t  morr  special  treatises.  Tlie  hundretl 
ex(KM"imentrt  which  are  described  seem 
1^11  chosen,  and,  as  a  rule,  reijuire  but 
|tparntUR  nnd  incx|H'nsive  n)aleria!. 
Wf  sketch  of  the  carbon  compounds  is 
hi.  but  the  author  fails  to  improve  the 
Illy  thns  ofTered  to  explain  the  isom- 
K'uliar  to  them.  Although  he  ilUis- 
I.  3()7)  the  Htructure  of  certain  meta- 
hiponnds.  he  passes  over  in  silence  the 
of  isomeric  ))ropyK  butyl,  and  amyl 
The  fundamental  facts  of  isomeiism 
&em  more  important  to  the  beginner 
elrnclure  formulae  of  naphthalene, 
lie.  pyridine,  or  chinoline,  or  the  com- 
Df  populin.  fraxin.  phloridzin,  aescnlin, 
licb  lie  givcfr. 


lu  the  excellent  advice  to  teachers  with 
which  Or*  (Greene  prefaces  his  '  I-essons  in 
chemistry,*  he  says  that  **  the  object  of  a 
limited  course  in  chemistry  is  not  to  make 
chemists  of  the  pupils,  but  to  tencli  them  what 
<-heniistrv  is,  what  it.  has  accomplished,  and 
what  it  may  accompUsh." 

This  objucl  he  has  kept  steadily  in  view  in 
writing  the  book.  While  many  of  the  more 
common  elements  are  treated  (luile  fully,  he 
has  very  pro|>erly  omitted  entirely  all  descrip- 
tion of  the  rarer  elements  with  which  luany 
of  the  elementary  text-books  ar**  encnmbei'ed. 

The  space  devote<l  to  the  comiKjumls  of  car- 
bon is  unusually  large.  Although  the  treat- 
ment of  the  subject  is  necessarily  brief,  the 
student  cannot  fail  to  get  some  notion  of  the 
broad  field  upon  which  so  large  a  number  of 
chemists  are  now  at  work. 

While  we  can  hardly  discuss  in  detail  the 
facta  given,  and  the  method  of  presenting  ttiem* 
we  may  sa^-  that  the  old  formula  of  Kekuh-  for 
benzol  seems  quite  as  well  justilled  by  facts  as 
tiie  pribm  formula  of  Ladetdturg.  which  he 
gives,  and  that  by  its  means  the  facts  of  aro- 
matic isomerism  are  more  readily  rendered 
intelligible.  We  would  also  note  that  one  or 
txvo  statements  with  legard  to  the  higher  fat 
acids  are  misleading  or  erroneous. 

The  plates  introduced  by  Professor  CMarke 
and  Dr.  tireene.  to  ilhtstrate  s|»ectrum  analy- 
sis, arc  such  distressing  caricatures  of  nature 
that  they  might  better  have  been  suppressed. 

Dr.  Kolhe  tells  us-in  the  i)refacc  to  his  short 
text-lK>ok  that  it  has  been  written  *•  to  recall  lo 
the  memory  of  students  who  have  attended  a 
coiu'se  of  lectures  on  experimental  chemistry* 
what  they  have  seen  and  heaiti."  and  that  in 
wriliug  it  he  has  adherwl  to  the  general  prin- 
ci|i|e  which  should  lead  the  lecturer  in  chemistry, 
and  that  is,  '^  to  give  U»  his  liearcrs  an  idea  of 
ehemiral  piocesses  nnd  the  most  im|>orlaut 
chemical  tlieorics  without  burdening  their  mem- 
oiies  with  a  large  number  of  mere  fact*.'*  Ad- 
mirable as  this  iirineiple  may  be.  it  docs  not 
seem  to  have  led  the  author,  in  this  case,  to 
give  us  any  thing  jmrticulaily  novel,  at  least  as 
far  as  the  descriptive  |»ortions  of  the  book  are 
concerned,  lis  style,  it  is  true,  is  fresh  and 
entertaining  :  and  yet  we  can  hardly  agree  with 
the  editor  in  thinking  that  it  will  supply  any 
definite  want  among  teachers  or  btudents. 
Aside  from  the  jjurely  descriptive  [lorlion, 
which  certainly  is  admirable,  the  book  seems 
to  possess  a  decided  disadvantage,  vti  that  the 
necessary  theoretical  introduction  is  unsatis- 
fadory.  It  is  true  that  the  vditor  has  done 
his  best  to  remedy  its  detects  by  introducing 
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into  the  text  brief  statements  of  the  laws  of 
Gay-Lussac,  Arogadro,  Dulong,  and  Petit,  and 
by  adding  an  appendix  upon  the  determinii- 
tion  of  atomic  and  molecular  weights.  Still,  it 
strikes  us  that  these  alterations  in  the  text 
might  have  been  carried  farther  with  advan- 
tage. As  it  is,  the  student  can  hardly  fail  to 
be  confused  by  the  passage  from  equivalent  to 
atomic  weights ;  and  ttic  book  should  have  re- 
called to  his  memory  a  discussion  of  molecules 
and  molecular  weights  in  order  to  make  the 
transition  intelligible.  The  subsequent  chapter 
upon  valence  makes  this  omission  all  the  more 
noticeable. 


NOTES  AND  NEWS. 


CoMMAXDER  Babtlrtt's  annual  report  on  the  op- 
erations of  the  U.  S.  hydrographic  office  makes  a  good 
showing  for  activity  and  enterprise.  Lists  of  light- 
houses and  *  notices  to  mariner^/  in  which  bearings 
are  given  in  degrees  from  true  north.  Instead  of 
magnetic  bearings  in  point;!,  as  formerly,  have  been 
liberally  published ;  the  official  correspondence  with 
other  hydrographic  offices  has  been  increased;  and  a 
complete  set  of  the  charts  issued  by  all  nations  is  kept 
on  file,  and  is  always  at  the  service  of  the  public  fur 
the  determination  of  any  questions  relating  to  hydrog- 
raphy. The  only  vessel  engaged  in  making  surveys 
during  the  year  was  the  Ranger,  on  the  west  coast  of 
Mexico  and  Central  America;  but  it  is  strongly  rec- 
ommended that  new  surveys  be  undi-'rt;\ken  in  several 
regions  where  they  have  long  been  wftnled.  The 
charts  of  tlie  norilicrn  coast  of  ^outh  America  are 
nio'^lly  based  on  old  Spanish  surveys  dating  back  to 
ni*4.  *  Wal-ion's  rock,'  latitude  40°  17'  north,  lungi- 
tudo  yiJ°  22'  west,  in  the  path  of  Xortli-Atlantic 
traders,  has  been  reported  so  many  times  that  its 
existence  ouglit  tu  be  definitely  sellleil  or  unsettled. 
The  recommendation  of  previous  hydrographers 
witli  regard  to  surveys  of  the  Caroline  and  Marshall 
Islands,  in  the  equatorial  Pacific,  should  nolon;;crhe 
neglected:  they  He  in  the  belt  of  tlie  trade-winds 
and  westerly  current,  the  natural  highway  of  ve-sels 
crossing  the  ocean  to  Japan,  China,  and  the  East 
Indies),  and  require  immediate  examination.  In  the 
North  Pacific  alune  tliere  are  over  three  thousand 
reported  diingers  that  need  decisive  observation.  In 
many  cases  tlie  same  ishuni  has  half  a  dozen  different 
positions,  with  as  much  as  fifty  miles  between  the 
extreir.cs.  It  is  urg<-d  tiiat  every  naval  vessel  be 
provided  with  modern  sounding-apparatus,  by  which 
even  deep-sea  measures  can  be  quickly  made,  and 
required  to  sound  wherever  the  charts  show  no  depths 
reported  within  twenty  miles  on  any  side;  and  it  is 
desired  that  a  ship  slinuld  be  fitted  out  expressly  to 
make  investigations  into  ocean  temperatures  at  all 
depths,  and  ttius  obtain  data  neceS5ary  to  complete 
the  determination  of  tlie  actual  oceanic  circulation. 

—  In  an  attractive  volume  entitled  *  Higher  educa- 
tion iu  Germany  and  England '  (Kegan,  Paul,  &  Co.), 


which  may  be  read  through  at  a  sitting,  Mr.  Chuia 
Bird  has  given  an  account  of  what  is  done  in  Stutt- 
gart, Qermany,  for  the  promotiou  of  higher  edoc*- 
tion.  In  a  recent  visit  to  the  capital  of  WurtetDi)eig, 
it  occurred  to  him  to  describe  the  educatiimal  equip- 
ment of  a  German  town,  and  to  institute  a  cotnpiri- 
son  between  what  is  already  done  in  Germany,  and 
what  is  hoped  for  in  England.  Ail  three  varieilea  of 
high  schools,  —  the  gymnasium,  the  real -gymnasium, 
and  the  real-school, — corresponding  very  closel;  in 
their  purposes  to  our  colleges  and  sciKiitiAc  schoob, 
are  maintained  in  Stuttgart;  but  tlte  nniveraity  ii 
wanttm:.  There  is,  however,  a  Polytechnlcum,  whidi, 
as  most  of  our  readers  are  aware,  has  nearly  tbe 
same  relation  to  tbe  real-schools  as  the  universities 
have  to  the  gymnasia. 

The  book,  bein;;  written  by  an  expert  for  a  spedOe 
public  purpose,  Is  excellent  reading.  Among  nuDy 
things  which  we  might  cull,  we  select  a  table  show- 
ing where  the  school  population  of  Stuttgart  msyiie 
found.  It  is  estimated  that  one-aeveuth  of  the  popu- 
lation, or  17,000  persons,  should  be  under  instroction; 
and  of  this  number,  15,550  are  thus  accounted  for:- 

At  unlvertiUlef 100 

At  the  polyiccbolc SSO 

At  the  baugewerk  ichule MO 

At  the  art  Bchool 300 

At  tbo  two  gymnastumt 1,300 

At  the  renlgymDaaium 900 

At  the  realAchule 1.100 

At  the  two  girls*  high  schooli 900 

At  the  burger  Bchoot  for  boyt 1,000 

At  the  burger  Bcbool  for  girls 1,000 

At  the  volkschulen  for  boys 4,000 

At  the  volkscbulen  for  girls 4JM 

Total 15.5» 

Higher  ihan  olctnentiiry,  7,550;  elementary.  S,000. 

How  would  our  American  tow^ns  bear  comparisoo 
with  Stuttgart? 

—  It  is  now  proposed  to  carry  tlie  railway-trains 
across  the  English  Channel  on  steamers;  and  the 
London,  Brighton,  and  South  coast  railway  corapany 
is  having  constructed  at  Glasgow  two  propellers  suit- 
able for  the  purpose. 

—  Stenographic  notes  of  Sir  William  ThoraMn'j 
course  of  eighteen  lectures  at  the  Johns  Hopkins  uni- 
versity, on  molecular  dynamics,  were  taken  by  Mr. 
A.  S.  Hathaway,  U.S.,  Cornell  univer^sity,  latelys 
mathematical  fellow  of  the  Johns  Hoplcins  unirer- 
sity;  and  these  notes,  with  additions  subsequently 
made  by  the  lecturer,  have  been  carefully  reproduced 
by  the  papyrogtaph  plate  process.  A  bibliography  of 
the  subjects  considered  will  also  bu  given  with  tlie 
lecturer.  In  all,  tiiere  will  be  about  tliree  humM 
and  fifty  pages  quarto.  A  few  copies  are  offered  f«r 
sale  at  five  dollars  net.  Theeililion  is  strictly  limited 
to  three  hundred  copies;  and  orders  should  therefow 
be  st-nt  atonce  to  the  publication  agency  of  the  Jobni 
Hopkins  university,  Baltimore,  Md. 

—  A  third  series  of  Johns  Hopkins  uaivertity 
*  Studies  in  historical  and  political  science,'  c(hd- 
prising  about  six  hundred  pages  in  twelve  raouttily 
monographs  devoted  to  American  institutions  an 
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I,  U  offeifld  to  subscriliurs  at  the  former  rale„ 
km.  As  before,  a  liuiited  iiuuibt*r€)f  '  Btudies ' 
Id  !«eparAtely,  ttUhouu'h  at  higher  rates  than 
Ibors  for  the  whole  act.  S|tocial  announce^ 
ll  be  ninilfl  in  DeceuiVMjr  as  to  llio  siihjecta 
riy  tiuiiibors  In  tin*  third  **eriej,  for  which 
on%  will  now  bt?  rrreived.  In  general  it  may 
tkat  the  new  series  will   include  papers  on 

municipal  gi)Vi>mnient,  Btat«  and  national 
as,  »nd  American  economic  history.  The 
UkI  number  of  complete  sets  of  the  first 
IT  remaining  in  the  hands  of  the  publication 

the  univer>ity,  compels  the  annuuncement 
rtrther  suhtcriptions  for  that  volume  can  bo 
tt  the  pri^cinal  rate  of  three  dollarK.  A  few 
id  In  cloth,  will  be  sub]  at  Ave  dollars  net, 
lilication  ai^^Micy  only.  The  future  interests 
irk  wpreiienttMl  by  this  journal  will  reijulre 
iy  to  gire  pntferetiee.  In  disposing  of  the 
■  of  the  Hrst  series,  to  libraries,  specialists, 

patrons  who  are  likely  to  prove  couUnuous 
a  to  the  *  studies.* 

M  requisition  of  the  Paris  prefect  of  police, 
ujardin,  Beaumetse,  Pasteur,  and  Roux  per- 
Kperiments  with  the  view  of  ascertainini; 
Id  \>e  the  best  sas  for  disinfectiiii;  rooms  in 
ieuts  have  suffered  from  contagious  affec- 
J^e  come  to  the  conciu'^lon  that  sulphu- 
^Hhrouhl  be  the  most  efficacious  for  such 
Hr  Instead  of  simply  bunting  Rulphur,  as 
i  the  barracks  and  military  hospitals,  they 
id  the  burnin*;  of  bisulphide  of  carbon  as 
least  expensive,  and  the  least  injurious  to 
nre,  OP  articles  of  metal,  in  the  room.  This 
kdation  h  not  new,  but  it  is  satisfactory  to 
mnpcd  with  the  authority  of  the  distin* 
nnchmeo. 

Ig  r«c«nt  deaths  we  note  the  following: 
rah  agricultural  cliem!<t,  editor  of  Arago's 
I  Paris,  in  his  sIxty-Hflh  year;  Dr.  J.  J. 
fa,  U.  S.  A.,  microscoplst,  well  known  for  his 
kographf,  at  Wathington;  Dr.  Tb.  Kdstlin, 
professor  of  natural  history,  Sept.  1»  at 
Dr.  Hetnrlch  SchelleUt  physicist,  author  of 
ViAlyso.*  'Magnet-  und  dynamo  electrische 
/  *  Electro-magneticher  telegraph/  etc., 
t  Cologne,  in  hia  sixty-sixth  year;  O.  J. 
coIfiopteriAt,  May  28,  at  Stockhulm,  in  his 
kth  year;  George  Bretlingham  Sowerby, 
sU  author  of  'Thesaurus  conchyliorum,' 
I  London,  in  his  seventy-second  year;  Dr. 
ir,  ft  well-known  hymenoplerist,  Aug.  13» 
,  In  bis  seventy-fourth  year. 

mperial  sanitary  department  at  IJerliu  has 
iging  for  a  *terle*i  of  invest l^^ittiona  dealing 
practical  dan;;er8  arising  from  the  use  of 
,  in  comparison  with  the  point  of  iguitlou 
Abel's  apparatus.  The  ignition  of  gases 
to  be  found  above  the  oil,  and  the  nature 
nicions  as  are  caused  by  injury  to  the  oil- 
or  by  throwing  down  the  lamps,  will  iiUo 
ealion.    As  all  ariifioial  trials  of  this  Idnd 


.ire  more  or  less  unreliable  in  the  results  obtained* 
the  investigations  will  deal  with  the  oases  of  petro- 
leum Ignition  which  have  actually  taken  place.  The 
examination  wilt  deal  with  hanging-lamps,  siaudlng- 
lam[M,  cooking-appliances,  etc. 

— The  Alnos  are  distinguished  from  all  the  Mongo- 
lian peoples  surrounding  them  l\v  their  dark  com- 
plexion, their  luxuriant  growth  ut  hair,  their  thick, 
long  beard,  heavy  uiustache,  and  llieir  European 
rather  than  Asiatic  features.  During  his  journey  in 
Kamtchatka,  Dybowskl  visited  the  Inland  of  .Sag- 
halin,  and  took  the  opportunity  of  collecting  »<ouie 
bones  uf  the  Alnos.  The  following  account  of  the 
graveyards  of  the  Alnos  he  sent  to  Kopernlki:  — 

Unfortunately,  almost  .ill  the  graves  have  already 
been  rifled  by  the  Russian  soldiers,  who  hoped  to  lind 
gold  and  Mlver  buried  with  the  l)odiea:  hence  I  have 
found,  outside  the  graves,  skulU  without  the  lower 
jaw.  Matiy,  indeed,  are  broken  into  small  pieces. 
Very  few  ({raves  are  left  entirely  undisturbed;  viz., 
those  only  which  are  covered  with  turf,  and  conse- 
quently more  difficult  to  find,  and  which  can  hardly 
be  opened  without  impl«_'menu<;  but  with  these  one  is 
not  allowed  to  enter  the  graveyai'd,  for  the  opening 
of  gi-aves  is  forbhlden.  On  account  of  this  proliibi- 
tion.  the  search  of  the  graves  was  made  very  difficult 
for  me,  as  I  was  forced  to  dig  with  my  hands,  or  only 
with  a  small  stick.  Fortunately  the  graves  of  the 
Alnos  arc  not  deep;  they  extend  north  and  south,  the 
head  buried  towards  the  north.  On  the  right  side  of 
the  grave,  which  Is  covered  with  turf,  are  timbedded 
three  hiW  pillars  about  three  inches  thick  and  one 
and  a  half  feet  lonir.  On  llu*  left  side,  at  the  foot  of 
the  dead,  is  found  a  thin,  ptiinted  stick,  thrust  deep 
into  Ihe  earth.  Tiie  upper  end  of  it  is  cut  in  the  fotin 
of  a  human  head,  with  two  inclined  lines  running 
downwanls  and  outwards,  as  if  they  were  intended  to 
indicate  two  streatn*  of  tears,  or  perhaps  only  tlie 
eyes.  A  yanl  .ind  a  half  under  the  sward  ar^*  found 
split  (not  sawn)  planks,  which  restt  upon  other  planks 
that  make  the  walls  of  the  grave,  so  that  the  cor|>s6 
lies  in  an  empty  8p.ice.  The  dead  Is  in  Lh«*  same 
clothes  which  he  wore  when  alive,  and  is  provided 
with  the  same  ornaments  which  he  then  carried  On 
the  planks  over  the  Iicad  of  the  dead,  1  have  always 
found  three  lacijnered  wo<jden  boxes,  and  near  the 
feot  one  large  box,  also  lacquered.  On  the  body  I 
have  always  found  a  knife,  a  tinder-box,  apiece  of 
touch-wood,  and  a  pipe. 

According  U>  the  accounts  of  eyo-witue«es,  the 
religious  conceptions  of  the  Alnos  appear  to  be  a 
<legenerate  and  crude  feticlsm.  The^e  conceptions 
are  based  upon  a  worship  of  uumorous  gooil  and  bad 
spirits  ur  god^,  as  god  of  the  sun,  of  the  stars,  of  the 
sea;  worship  of  the  family  guardian,  of  sea  and  land 
animals  and  plants,  as  also  of  fi>re!it  animals.  Tlie 
Alnos  have  no  conception  of  the  contiunation  of  the 
soul  after  death,  and  consequently  no  service  for 
tlie  dead. 

—  At  the  first  monthly  mtwtlng,  Oct.  15,  this 
winter,  of  the  Russian  geogr.iphical  society,  the  sec- 
retary mentioned  that  the  obsorvatloiTs  of  the  polar 
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station  at  Sagastyr  (mouth  of  the  Lena)  were  eitdedi 
and  the  greater  number  of  the  party  expected  to  re- 
tuni  this  autumn.  Only  Dr.  Bunge  sUiid  behind, 
on  account  of  an  entire  mammoth,  which  has  been 
known  for  some  years  to  exist  not  far  from  Sagastyr, 
and  wliich  lie  was  eager  to  secure.  This  work,  on 
account  of  tlie  frozen  soil,  proved  to  be  a  rather 
arduous  task,  and  he  Is  not  expected  back  until  next 
winter.  Leaving  seven  men  of  his  party  at  Zai'dam, 
Prjevalski  has  started  for  the  sources  of  the  Yellow 
River,  He  was  expected  to  return  to  Zai'dam  in  Au- 
gust. According  to  the  latest  news,  Votanin  was 
about  to  start  from  Peking,  going  to  Kukuchoto,  not 
by  tlie  ordinary  road  already  visited  by  Europeans, 
hut  by  Utae.  This  place  is  interesting  on  account 
of  a  Buddhist  monastery,  a  famous  place  for  pilgrim- 
ages, and  on  account  of  the  proximity  of  mountains 
said  by  the  Chinese  to  be  ten  thousand  foethigh.  The 
secretary  also  mentioned  the  ethnographical  travels  of 
three  members,  —  Isiouriue,  who  visited  Archangel; 
and  Ilouctz  and  Wolter,  who  travelled  among  the 
Letto^Llthuanian  population  of  the  government  of 
Wilna,  Witebsk,  and  Kowno. 

This  was  followed  by  a  commimicatlon  on  a  partial 
ascent  of  tlic  Elborus  by  the  mining  engineer,  Iwanof, 
well  known  for  his  travels  in  the  Pamir  in  1883.  The 
natives  are  convinced  that  the  ascent  Is  impossible; 
yet  the  south-eastern  summit  was  ascended  in  1S69 
by  Frtishlield,  iloore,  and  Tucker;  the  nortli-western, 
by  Grover,  (lardinerjetc,  in  1ST4;  and  tlie  western,  by 
Dechy  in  lfS84.  Unfortunately  these  travellers  were 
not  scientific  men,  Ru>8ian  travellers  were  less  for- 
tunate in  their  attempts,  but  their  work  was  nu>re 
useful  to  science;  for  example,  that  of  Muschketone 
who  explored  the  glaciers  on  the  south-east  of  tlie 
mountains.  Lwanof  could  not  ascend  farther  than 
15,7'XJ  feet,  being  prevented  by  a  severe  snow-storm. 
He  was  obliged  to  go  with  his  travelling  companion 
only  above  13,000  feet,  their  native  porters  refus- 
ing to  go  farther,  notwithstanding  the  steepest  slopes 
were  below;  the  gradient  from  that  place  upward 
being  very  easy,  mostly  10°  and  below.  At  nearly 
l.'ijOuO  feet,  before  the  snow-storm  was  reached,  the 
temperature  was  ratherhigh, — li°C.  Iwanof  thinks, 
that,  though  access  from  other  directions  may  be  uasy, 
the  Elborus  will  be  ascended  from  the  south-east,  as 
on  that  side  there  is  a  considerable  population  to  an 
elevation  of  more  than  8,000  feet;  and  thus  supplies, 
porters,  etc.,  may  easily  be  obtained,  and  the  great 
drawback  of  mountain  travelling  in  the  Caucasus 
avoided.  He  mentions  e<)pecially  the  assistance  which 
can  be  obtained  here  from  a  native  gentleman,  Prince 
Ismael  Uruskief,  through  his  practical  knowledge 
of  the  mountains. 

—  Tlie  Oil  and  colourmaii' 8  journal  for  October  con- 
tains an  interesting  article  on  the  Scottish  mineral- 
oil  trade.  It  is  only  about  thirty  years  since  James 
Young  began  his  famous  Bathgate  oil-works,  and 
only  about  twenty  since  the  attempt  was  first  made 
to  start  shale  distiiling-works.  Xow  the  amount  of 
oil  shale  brought  to  the  surface  daily  is  about  5,000 
tons.  The  whole  of  that  is  distilled  for  the  produc- 
tion of  solid   paraffine,  paraffiue-oil,  and  collateral 


«producta  yielding  at  the  rate  of  50,000,000  gallons  of 
crude  oil  and  14,000  tons  of  sulphate  of  ammouu  per 
annum.  From  that  vast  quantity  of  crude  oil  there 
are  prepared  about  500,000  barrels  (each  containing 
40  gallons)  of  burnlng-oll,  30,000  tons  {or  upwanU 
of  800,000  gallons]  of  lubricatlng-oil,  and  19,000  tou 
of  solid  paraffine.  Not  less  than  £2,000,000  hasbea 
invested  in  the  Scottish  oil-works,  most  of  vbicb 
yields  a  handsome  return.  The  annual  value  of  the 
trade  is  now  about  £1,750,000,  and  the  number  of 
persons  who  directly  get  their  living  by  the  indnitiy 
cannot  be  fewer  than  9,500.  The  enormous  Ameri- 
can oil  trade,  however,  makes  skilful  working  % 
necessity  to  the  Scotch.  Continuous  distillation  hii 
been  the  object  in  view  now  for  many  yean,  and 
this  has  at  last  been  obtained  through  the  procen 
patented  by  Mr.  Horman  M.  Henderson  of  the  Brox- 
burn oil  company,  which  has  now  been  in  operation 
more  than  a  year.  Under  this  process  the  stills  are 
found  to  work  steadily,  continuously,  and  uniformlj. 
Impurities  and  heavy  oil  never  accumulate,  and  the 
quality  of  the  products  is  improved.  The  purified 
once-run  oil  is  fractionated  continuously  in  a  con- 
nected series  of  three  cylindrical  stills. 

—  The  producers  of  petroleum  on  the  w^estem  shore 
of  the  Caspian  Sea,  it  is  said,  have  been  seriously 
contemplating  laying  a  pipe-line  entirely  across  Per- 
sia to  the  Persian  Gulf.  If  this  were  done,  tl^y 
claim  that  they  would  have  the  Asiatic  market  lo 
themselves.  This  pipe-line  would  have  to  be  som^ 
thing  more  than  seven  hundred  miles  long  to  reacii 
the  coast ;  and  as  it  would  for  a  long  distance  pass 
through  a  territory  of  savage  Kurds,  and  other  no- 
madic tribes,  it  is  feared  that  it  could  not  easily  be 
kept  in  operation. 

—  Tlie  municipality  of  Issoudun  has  resolved  to 
erect  a  monument  to  Nicholas  Leblanc,  the  pioneer 
in  the  artificial  soda  industry.  A  hundred  years  a$u 
the  French  government  consulted  the  academy  a» 
to  the  best  means  of  replacing  the  soda-supply,  for 
which  they  had  been  dependent  on  Spain;  and  a 
prize  of  twelve  thotisaiid  francs  was  offered  to  the 
inventor  of  a  successful  process  for  extracting  llie 
alkali  from  sea-salt.  When  Leblanc  had  fulfille^l 
the  couditions  of  the  prize,  the  academy  had  ceavd 
to  exist:  the  inventor  was  obliged  to  renounce  lii* 
rights,  to  close  his  factory,  and  to  live  in  the  ex- 
treme of  penury,  until  finally  he  committed  suicide. 

—  The  council  of  the  re-organi/.ed  Archaeological 
institute  of  America  met  in  New  Y<)rk.  Nov.  :i(l,  and 
elected  Prof.  C.  E.  Norton  of  Cambridge,  presiJeni; 
Prof.  n.  Drisslerof  New  York,  vice-pre.sidi'iit;  Mr. 
fieorge  Wigglesworlh  of  Boston,  treasurer;  and  Dr. 
Frothiiigham  of  Baltimore,  secretary. 

—  Mr.  F.  de  la  Touche,  of  the  geological  survey  of 
India,  has  written  a  report  on  the  Langrin  coaltieU, 
which  is  situated  in  the  south-west  Khasia  liiils. 
Assam.  Mr.  de  la  Touche  says  the  coal-bearing  nxks 
are  expcised  over  an  area  of  nearly  eighty  miles,  and 
he  thinks  there  is  a  large  amount  of  coal  available 
within  a  short  distance  of  the  plains.  Limestone  i^ 
also  to  be  found  in  many  parts  of  the  country,  and, 
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g  i|uarri4*(l  in  tbe  coal  season,  is  taken 
miamgunj.  on  the  Siiruin  Kiver.  wliere  it  Is 
Dies  in  Uie  river-tank,  reeds  being  used  as 
I  lime  Is  fliiftUy  Ukcn  ti»  Calctiita,  but  an 
r  two  years  elapses  frotn  Ibe  time  llie  alone 
I  uutU  it  \*  iscnt  to  market.  It  is  suggested, 
e  cofti  on  tbe  spot  were  used  in  properly 
tl  ktln«,  H  groal  saving  ot  tbe  time  and  eN- 
wotdd  be  effected. 

French  inlniMer  of  itiMrnction  has  de- 
lic  following  scientifir  missions:  Mr  Brau 
Lias  is  sent  to  Snmnirii  and  Mn1iict*a  to 
ectlons;  Professor  Guanlin,  to  srvKly  the 
lalecu;  Mr.  fUieime  G«ulier,  tomuke  invps- 
In  natural  history  and  Antbropolopr  in 
urkey  and  Persia;  and  Professor  Henii 
»  Study  Irprosy  In  Norway, 
compo^liiun  and  prop«*rties  of  the  lipht 
(T  insects  of  tbe  Pyropliore  genua  form  the 
'  a  paper  recently  pri'senled  to  the  Paris 
of  icit-nces  by  Aiibi*rt  and  P.  Dubois, 
rum  of  the  light,  examined  by  the  s[wc- 
\9  ver>  benilliful.  but  deMitutc  of  dark 
rbeUf  however,  the  intensity  diminishes, 
bd  orange  disappear,  and  the  green  and 
ly  rvmaiii. 

Iral  Cochrane  of  tbe  EngliMi  navy  has  re- 
geMod  A  novel  plan  for  the  defence  of  ves- 
mtntirce  from  attacks  nf  men-of-war.  Ue 
Llial  these  vt^s^els  sliould  t>e  armed  with  a 
>rtars  of  considerable  range,  placed  in  tbe 
e  fifty  to  eighty  feet  apart,  and  s<>  arranged 
may  tn*  sironUaue<nt'<]y  discharged  by  elec- 
Tbe  tnortars  are  each  to  be  loiuled  with  a 
rge  of  powder;  and  on  this  is  to  be  placed 
L,  concussive  torpedo  of  light  weight  and 
1,  which  is  to  contain  a  bursting  charge  of 
1  or  other  high  explofive.  The  torpedoes 
onneetcd  by  a  light  but  very  strong  line  from 

I  to  two  hiindrc^l  feet  long,  the  surplus  of 
n  be  Cfdied  al>out  thtr  toritedocs  when  in  the 
When  the  morlam  are  discharged,  tbe  tor- 

II  diverge  slightly,  and  f.-ill  into  the  water 
ance  apart,  where  they  will  float  with  the 
>*n  Uieni.  If  then  tbe  man-of-war  in  pur- 
aues  in  n  direct  path  Kiwanl  her  intended 
will  run  foni  of  tbu  line,  and  tbe  torpedoes 
kWQ  under  her  sides,  and  explode  on  contact. 
[  Intere-Ming  fulgurites  have  been  received 
ttional  museum  from  Whiteside  county,  III. 
isl  one  found  measured  two  inches  in  diam- 
ras  unfortunately  broken  In  transportation. 
St  specimen  of  those  received  intact  meas- 
Iich  and  a  balf  in  diameter  and  four  Inches 

Mr.  Abbott,  tbe  donorof  tbt-ae  specimens, 
tt  he  traced  the  lubes  lo  a  depth  of  seven 
B  sand. 

assistant  surgeon  II,  G.  Beyer,  U.S.N.,  is 
ioursc  of  twelve  illustrated  lectures  before 
medic^  society  of  Washington  upon  tbe 
Sntof  vertebrate  animals. 

hat  novel  device  for  IlluBtratiDg  tbe 


microscopic  structure  of  rocks  has  been  brought  into 
use  in  the  geological  department  of  the  National 
museum.  A  series  of  pbotomicrographs  was  pre- 
pared f(ou  twelve  thin  sections  of  typical  rocks,  and 
(be  former  were  then  thrown  upon  gla5s,  forming 
transparencies  twelve  inches  in  diameter.  The  latter 
were  afterwards  colored  by  hand,  tlie  artist  taking 
his  tints  from  an  oxaniination  of  the  sections  ibem- 
felvt'S  under  the  microscope  and  In  ixihiriiced  light. 
The  transparencies  thus  produced  are  highly  arllslic 
in  effect,  and.  nti  account  of  their  accuracy  and  at- 
tractiveness, must  prove  an  Important  addition  to  the 
educational  series  of  the  museum. 

—  The  increasing  interest  in  good  methods  of  library 
ailministration  is  illustrated  by  a  call  for  aconference 
of  western  librarians,  to  be  beld  at  Kock  Island.  111., 
Deo.  U,  and  to  continue  in  session  during  two  days, 
Mr.  W.  F.  Poole  of  the  public  library  in  Chicago  is 
the  president  and  convening  officer. 

—  T(i  suppltMuent  the  building-stone  collecihm  of 
iho  National  muse\im  in  the  way  of  illustraiing  the 
adaptability  of  certain  kinds  of  stone  to  architectural 
purpoi^es.  a  iSeries  of  photographic  negatives  of  ^ome 
of  the  important  stone  buildings  of  the  country  has 
been  obtained,  frr^m  which  enlarged  prints  (thirty 
indiL's  by  forty  inches)  have  been  prepared.  These 
prinlt  have  been  painted  in  a  manner  to  show  the 
natural  colors  of  tbe  blone  of  which  the  buildings 
are  c.onstnicted.  Amonz  the  prominent  buildings 
represented  atk  the  Smithsonian  institulioD,  the  Uni- 
verslly  of  Pennsylvania,  the  residence  of  Mr.  William 
H.  Vanderbilt  (Now  York),  and  the  Harvard  law 
school  (Cambridge). 

—  It  is  reported  In  Berlin  that  Dr.  Koch  has  suc- 
ceeiled  in  transferring  tbe  cholera  bacilli  to  several 
rabbits,  which  have  died  with  all  the  symptoms  of 
genuine  nholer.1.  The  priority  of  success  in  this  ex- 
periment is  disputed  by  two  Swies  physicians,  Messrs. 
Nlcati  and  Riisch. 

—  The  Japanese  native  papers  are  cr>'lng  out  at  the 
extinction  of  the  lacquer  industry  nf  the  country. 
Tbe  trees  from  which  the  varnish  is  obtained  are  dis- 
appearing. Formerly,  like  the  mulberry-tree  on  which 
the  silk-worm  feeils,  it  was  protecletl  l)y  law.  Each 
family  of  tbe  upper  classes  was  obligetl  to  rear  a  hun- 
dred trees,  the  middle  clashes  seventy,  and  the  lower 
classes  forty.  fSince  this  law  became  a  dead  letter,  the 
cultivation  of  the  hicqucr-lree  has  rapidly  declined. 
The  trees  wen?  cut  down  without  care,  and  none  were 
planted  to  replace  them,  so  that  they  b  we  become 
exceedingly  rare,  while  the  price  of  lacquer  has  enor- 
mously increasetl.  i^imilar  complaints  are  heard  of 
tlie  process  of  duforeslation  going  on  in  Japan  ^Ince 
the  ancient  law,  which  required  every  one  who 
cut  down  a  tree  to  plant  two  in  llA  place,  was  atral- 
i.*-hed. 

—  .\  Chinaman,  named  Chen-Ki-Souen,  has  writ- 
ten a  monograph  on  the  famous  Chinese  ink,  com- 
monly known  as  India  Ink.  from  a  translation  of 
which  the  Oil  and  roloumian'x  journal  print*  the  fol- 
lowing abstract.  The  Chinese  writer  describes  every 
stage  of  the  preparation  of  India  ink  witli  great  accu- 
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racy  and  elaborate  detail.  The  author  states  that  a 
kind  of  pigment  ink  was  discovered  soniiewhere  be- 
tween 2697  and  2597  B.C.  It  was  employed  for  writ^ 
ing  on  silk  with  a  bamboo  rod.  Aftcrwanl  an  ink 
vas  prepared  from  a  certain  stone,  which  Is  still 
known  in  China  ns  Che-hei.  It  was  not  until  about 
260  B.C.  that  they  began  to  make  an  ink  from  soot  or 
lampblack.  The  soot  was  obtained  by  burning  gum- 
lac  and  pine  wood.  This  ink  was  made  first  in  round 
balls,  and  very  soon  supplanted  the  intone  ink.  For 
a  considerable  period  the  province  of  Kiang-Si  appears 
to  have  had  a  monopoly  of  ink-making.  Under  the 
dynasty  of  Tang,  013  to  915  A.D.,  there  was  a  special 
officer,  called  an  inspector,  who  had  charge  of  its 
manufacture.  He  had  to  furnish  the  Chinese  court 
with  a  certain  quantity  of  this  ink  annually.  Some 
of  the  factories  seem  to  have  been  '  Royal  Chinese' 
factories.  The  eni|)eror  Hinan  Tsong  (713-750  A.D.) 
founded  two  universities,  to  which  he  sent  three  hun- 
dred and  thirty-six  balls  of  ink  four  times  a  year. 
The  most  celebrated  factory  in  China  is  that  of  Li- 
Ting-Kovei,  who  lived  in  the  latter  part  of  the  reign 
of  Tang,  and  made  an  excellent  artii'le.  lie  made 
his  ink  in  the  shape  of  a  sword  or  staff,  or  in  round 
cakes.  The  lest  of  its  authenticity  consisted  in 
breaking  up  the  rod,  and  putting  the  pieces  in  water: 
if  it  remained  intaet  at  the  end  of  a  month,  it  was 
genuine  Li-Ting-Kovei.  Since  the  death  of  this 
celebrated  maniifiictuier.  there  seems  to  have  iwen 
no  perceptible  advance  nuule  in  the  making  of  India 
ink.  In  the  manufacture  of  lampblack,  nearly  evi-ry 
thing  is  used  tliat  will  burn.  Be.-ides  pine  wood,  we 
may  mention  petroleum,  plaut-niis,  perfumed  rice- 
flour,  pomegranate  l)ark,  rhinoceros  horn,  i>earls,  and 
musk.  N<tr  does  fraud  seem  l«t  liave  been  entirely 
wanting.  According  to  the  be.<>t  Chinese  autliorities, 
the  best  India  ink  smells  like  musk,  and  the  addition 
of  mu>k  not  only  serves  to  give  poor  goods  the  re- 
semblance of  liner  ones,  but  also  actually  makes  them 
more  pervieeiil)Ic.  Tlie  binding-agent  is  tlift  most 
important  ingredient  next  to  the  lampidack.  In 
former  tinu"*  ulue  made  from  tlie  horns  of  tlie  rhi- 
noceros and  of  deer  was  employed:  now  only  ordi- 
nary glue  and  i^ini:lass  are  used.  Good  Chinese  ink 
ini|iroves  witli  age,  antl  should  not  l)e  used  until  a 
few  years  after  it  is  made,  but  nnist  be  entirely  pro- 
tected from  moisture.  In  using,  it  sbould  only  be 
rublM'd  liaekwards  and  forwards,  as,  fctr  some  unex- 
plained reason,  rnl)iting  it  round  .in d  round  hardens  it. 

—  D.  AVedding.  says  the  yUAc/irrrMw.  ha«  been  mak- 
ing experiments  showing  that  the  capacity  for  weld- 
ing increases  with  the  amount  of  silicon  present,  and 
decrea-»es  with  any  excess  ctf  manganc>e.  The  latter 
acts  ity  interfering  with  the  crystalline  structure  of 
tlie  iron,  and  eontirms  Ledel)ur's  idea  that  all  adven- 
titious bodies  influence  welding  in  proportion  to  their 
amount. 

—  ('apt.  Walker  of  the  steamship  Para  at  Phila- 
delphia, Nov.  17,  reports  that  on  two  successive  oc- 
casions he  thinks  Ills  vessel  was  saved  by  the  use 
of  oil.  In  one  instance  lie  was  running  before  a 
heavy  gale  in  the  Formosa  Channel,  Cliina,  and  the 


sea  was  remarkably  high.  Ills  vessel  was  id  grett 
danger  of  being  pooped,  as  she  was  coal  laden  ind 
very  deep.  He  concluded  to  try  oil,  and  hung  tvo 
canvas  bags  upon  each  quarter.  Sufficient  oil  ooitd 
through  the  canvas  to  answer  his  purpose,  and  the 
sea  ceased  breaking  at  once.  Only  four  or  fire  gal- 
lons of  oil  were  expended  in  twelve  hours. 

Capt.  Petersen  of  the  Norwegian  bark  Britiih 
Queen  reports  that  ab(ml  one  year  ago  he  com- 
manded a  vessel  w^iieh  was  trying  to  make  tlie  port 
of  Valencia,  Spain,  in  heavy  weather.  Just  hiUm 
making  the  breakwater,  the  wind  hauled  ahead,  ind 
he  was  forced  to  let  go  his  anchor.  The  stonm  in- 
creased, ami  seas  swept  over  the  vessel  fore  and  aft. 
He  lowered  a  canvas  bag  of  oil  from  the  jibUwm, 
and  the  seas  no  longer  broke  over  the  vessel. 

—  The  students  of  Berlin  university  have  orpw- 
ized  a  newass<tciatiou  among  themselves,  —  aeocieiy 
of  students  of  the  science  of  dentistry.  They  have 
added  the  American  stars  and  stripes  to  their  banner 
in  acknowledgment  of  the  debt  this  science  o«e)  to 
the  United  States. 

—  Mr.  Spence  Paterson.  British  consul  at  Beykjt- 
vik,  writes  to  the  London  Slan<Jard  tliat  on  i>epL9 
he  visited  Cape  Keykjanes,  the  south-west  point  of 
Iceland,  in  onler  to  observe  the  volranic  island  whkb 
recently  appearetl  off  that  cape.  It  was  first  seen  by 
the  liiiht-keeper  at  Iteykjaney  on  July  2lt,  and  lad 
then  the  shape  of  an  irregular  truncated  cone,  with 
a  slight  hollow  on  ilie  top,  and  a  projecting  shmiMtr 
on  the  north  side.  No  earthquakes  or  (»thervotcani« 
manifestations  accompanied  its  appearance:  but  on 
Aug.  5  a  series  of  severe  shocks  occurred,  wliich 
split  the  walls  of  the  lighthouse,  and  dam.'U^fd  the 
lamps.  For  several  days  rain  and  fog  obscun^d  the 
island.  When  next  seen,  its  >hape  had  altered:  part 
of  the  south  side  had  fallen  down  into  the  sea,  fem- 
ing  two  little  nmuiuls,  and  leaving  a  sleep,  almost 
perpendicular  face  on  the  soutli.  The  height  of  lb* 
island  is  about  two-thirds  of  its  length.  It  lirs 
about  west-south-west  of  Reykjanes.  Two  ofEcfrsif 
a  French  warves^el,  who  recently  visited  Iteykjane?, 
estimate  its  distance  from  the  coast  at  nine  or  ti-o 
miles,  but  Mr.  Paterson  believes  it  to  be  consider- 
ably greater.  Wlien  first  seen,  the  upper  |<arl  of  the 
island  was  perfectly  black;  luit  it  lias  now  bepin  to 
whiten,  owing  lo  the  droppings  of  the  myriads  I'f 
sea-fowl  which  frequent  the  ailjacent  coa-*!  ami 
neighboring  islands,  and  seem  already  to  have  taker, 
possession  of  the  new  land.  The  ncighborhiKxi  cf 
lieykjanes  is  noted  for  volranic  nuiuifesiation*. 
Islands  liave  from  time  to  time  risen  and  sunk  tberr: 
and  only  a  couple  of  years  n'A,i*  a  violent  eruption 
occurred  near  the  spot  where  the  new  island  lie*: 
columns  of  smoke  and  steam  rose  (»ut  of  tlu'  >04, 
and  large  quantities  of  pumice  were  thrown  up,  and 
floated  ashore  on  the  neigliboring  coast.  ynturf^A 
Nov.  J  3  gives  pictures  of  the  past  and  present  ap- 
pearance of  the  Island. 

—  Dr.  Finsch,  the  German  explorer,  left  Sydney  in 
tlie  Samoa  on  Sept.  10,  to  explore  the  Phoenix  and 
Union  Islands. 
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DMMENT  AND   CRITICISM, 

M,  Qt'TC'iTiosfj  of  importance.  alTcclin^j 
oUfic  work  of  the  government,  will 
fore  congress  during  the  session  just 

First  among  these  will  be  the  orj^^nn- 
►f  tbe  Iwo  gieat  8un*evs  and  of  llie 
rvicc.  Our  readers  have  alrendy  heen 
through  thJH  JonrnMl,  ns  well  as  through 
ipMpcrs.  that  ihe  queMion  of  the  man- 

of  these  bureaus  was  referred  to  a 
tonal  commission,  c*omi>oscd  of  tl^cec 
sod  three  representatives,  who  are  re- 
\\  Iftw  to  report  their  couelusions,  by 
berwise,  on  or  before  the  third  Monday 
niber.  This  commission  invoked  tlie 
le  Natiounl  academy  of  sciences,  and 
\  from  a  committee  of  this  body  is 
in  Ibc  hands  of  the  commission.  The 
[>D8  of  this  report  have  not  been 
itively  made  public  ;  but,  according  to 
aper  account,  it  recommends  nothing 
idical  than  the  concentration  of  the 
in  question  under  a  single  department 
overument,  and  the  appointment  of  a 
ion  to  control  the  policy  both  of  the 
geological  surveys. 

ft  iraturally  expected  thnt  the  commis- 
iiUl  itself  enter  uix>n  a  thorough  and 
Invcf^tigation  of  the  subject,  —  a  view 
ras  strengthened  by  the  fact  that  a 
was  called  for  Nov.  11;  but,  up  to 
ent  time,  there  nro  no  indications  that 
mission  is  going  to  enter  upon  any  very 
labors.  Muly  one  week  will  remain 
»en  these  lines  reach  our  readers,  and 
:  not  been  able  to  learn  that  it  has  done 
ig  but  ]Kji>t|X)ne  Us  meetingH.  In  this 
reflects  the  natural  tendency  of  the 
I  whose  term  is  about  to  expii-c.  A 
tttfion  in,  under  any  circumstances^  un- 
i.e«.— 1U4. 


fhvomble  for  new  legislation,  and  the  house 
would  naturally  be  inclined  to  await  the  views 
of  the  incoming  administration  before  adopt- 
ing any  measures  which  might  liamper  it.  We 
must  also  remem)>er  chat  it  is  much  eaaicr  to 
»top  a  bill  than  lo  pass  it,  and  that  we  can 
liardly  expect  a  measure  to  bo  devised  which 
will  command  the  uoairimous  approval  of  all 
roncerued.  Tbe  establishment  of  a  bureau  of 
elcctriciil  standards,  as  proposed  by  tlie  elec- 
trical cwmgress  at  Vhiladelphia.  must  take  its 
chances  witli  the  measures  for  re-orgauizatiou 
of  the  surveys.  There  i.s  no  likelihood  of  an 
independent  measure  for  such  a  bureau  being 
snccesaful. 


<Hher  nmtlers  which  may  be  expected  to 
ahse  nrc  international  in  character;  namely, 
the  legalization  of  the  conclusions  of  the  Paris 
electrical  conference  and  of  our  own  meridian 
conference.  In  both  these  matters  we  can 
only  hope  that  cougress  will  make  haste  very 
slowly.  There  is  no  apparent  pressing  reason 
for  speedy  action  on  either  subject,  since  both 
might  very  well  take  care  of  themselves  with- 
out legislation  ;  and  there  is  a  chance  of  much 
harm  being  done  by  too  hastily  adopting  con- 
clusions wh:ch  may  soon  be  found  to  need 
revision.  The  standard  of  light  of  the  Taris 
conference  has  not  been  shown  to  be  realizable 
in  practice,  and  the  accuracy  of  its  ohm  is 
alivady  being  cailletl  \u  question.  In  the  case 
of  the  meridian  cH)n  Terence,  so  fur  as  ita  con* 
elusions  define  the  counting  of  longitudes  from 
(ireenwich,  they  merely  luithoiiKC  our  universal 
practice,  and  there  is  hardly  more  need  of  our 
legislating  upon  the  subject  than  there  is  of 
cimcting  that  people  shall  ent  their  ilinuers. 
If  its  universal  day  is  found  convenient,  it  will 
come  into  use  of  itself;  if  not,  congress  ought 
not  to  legalize  it.  AliogeUier,  we  do  not  see 
much  prospect  of  very  good  measures  being 
devised  between  now  and  tbe  4th  of  March ; 
and  we  mav  as  well,  Uierefore,  reconcile  our- 
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Ewing's  recent  work  on  earthquakes,  printed 
hy  the  Japanese  government,  the  date  is  given 
as  '2543  (Japanese  era).   1883  A.D.'     In  a 
matter  of  chronology,  where,  to  avoid  confusion 
in  dates,  a  uniform  system  among  all  nations 
is  the  great  desideratum,  it  would  seem  almost 
superfluous  to  suggest  tlic  advisability  of  dro{>- 
ping  from  the  works  which  the  Japanese  pub- 
lish in  foreign  languages  the  use  of  an  era 
which   has   never  been    employed    in    either 
business  or  official  correspondence  or  records 
by  the  Japanese  themselves,   which  was  in- 
vented and  officially  adopted  only  twelve  years 
ago,  and  which,   though    claiming   to  reckon 
from  the  time  of  the  accession  to  the  throoe 
of  the  first  Japanese  emperor,  has  no  reliable 
historical  basis  whatever,  for  at  least  the  first 
twelve   or    thirteen    hundred   years,   perhaps 
moi-c,  of  its  claimed  antiquity'. 


In  a  notice  of  the  first  annual  reiwrt  of  the 
New-York  experiment-station  {Science^  vol.  ii. 
No.  42)  we  took  occasion  to  point  out  what 
appeared  to  us  to  be  the  mistaken  view  of  its 
director  regarding  the  duties  of  an  experiment- 
station.  It  would  seem  either  that  our  appre- 
hension of  his  meaning  in  tlie  prcUminarf 
passages  of  that  report  was  imperfect,  orlliat 
time  and  further  experience  have  led  to  a  r^ 
vision  of  opinion  upon  the  point  in  question. 
t^n  p.  22  of  the  present  report  we  find  the  fol- 
lowing: *' Before  much  real  practical  advance 
ean  be  made  in  bringing  agricultural  pursuits 
within  the  domain  of  applied  science,  much 
work  of  a  purely  scientific  character  mnst  be 
accomplished  ;  and  unpopular  as  it  may  be  for 
the  worker,  yet  that  worker  who  investigates 
agricuUural  problems,  not  from  the  economic 
but  from  the  reason  stand-jwint,  is  doing  llw 
best  woi'k,  and  the  work  which  in  llie  eml  will 
be  found  most  profitable  in  its  applications." 
We  quote  this  paragraph  because  it  so  well 
expresses  the  opinion  which  wo  ui^ed  in  our 
review  of  the  first  report,  that  an  exporimenl- 
station  is  primarily  a  scientific  institntioa,  in- 
tended to  promote  the  advancement  of  tiie 
science  of  agriculture,  and  capable  of  the  high- 
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most  permanent  usefulness,  only  when 
this  intention  as  far  ns  [M>S3iblc. 


ler  tUo  words  we  have  quoted,  and 
if  a  eimiUr  tenor,  mark  a  change  of 
OD  the  part  of  the  director  of  the  New- 
ition,  or  arc  only  a  clt-arer  expression 
clious  previously  held,  we  do  not  un- 
to Btty.  In  cither  caae,  we  are  glad 
te  weight  of  this  important  institution 
hvor  of  the  sciontitic  conception  of  an 
ent-slation.  The  great  need  of  agri- 
to-day  is  not  now  varieties  of  plants, 
ovcd  brceda  of  animals ;  new  methods 
l^-ating  the  soil,  or  improved  systems  of 
Wm  All  these,  and  many  other  like 
arc  good  ;  but  the  two  great  wants 
ttcr  knowledge  of  [uinciples,  and  great- 
gcncc  to  apply  thcra.  For  the  latter 
;  look  to  our  agricultural  schools:  the 
e  &liould  reqtiii'e  from  our  experiment- 


o  not  hold  that  an  cxperimont-slulion 
jicvcr  undertake  to  originate  or  test 
riottes  of  plants  and  animals  or  new 
ural  methods,  —  often  work  of  this  gcn- 
iracter  will  be  demnndcd  of  it  by  the 
ind  will  prove  of  gi*cat  public  utility, — 
our  view,  it  should  not  bo  allowed  to 
\o  a])pear  to  be*  the  child'  end  of  the 
>  Tho  two  kinds  of  work  arc  both 
nt,  bnt  wc  question  the  advisability  of 
Iiig  to  nniie  them  in  one  institution 
Jcr  one  management.  Each  rcijuiros 
unil  talents  peculiar  to  iLscIf;  and  it 
oubtfuU  whcihcr,  as  a  rule,  one  insti- 
ll be  able  to  pnnidc  good  fnciliiica  for 
8  of  cxperimcnlalion,  and  still  more 
whether  it  can  find  combined  in  one 
he  diverse  knowledge  and  training  re- 
r  their  successful  pioseculion.  With 
til  of  agricultural  cx[>erimcntation 
Ight  profitably  be,  wc  suspect,  in  the 
of  cases,  a  subdivision  of  it  into 
lapping  yot  iudopondcnt  classes.  Wo 
five,  fust,  the  ex])crimciit-slation  prop- 
^ng  chiclly  at  u  fuitJicr  elucidation  of 


the  laws  and  principles  tmderlying  agriculluro  ; 
and,  second,  the  experimental  farm,  devoted 
mainly  to  carrying  out  upon  a  farming  scale 
the  principles  worked  out  by  the  experiment- 
station. 


LETTEHS   TO   THE  EDfTOii. 

»%  CurreMprntdrnt*  arr  rrqmetttd  to bf  a*  brt*/ a* po*»lffte.     Thm 
toriltr'a  tkume  U  in  alt  caaea  retfuheii  uk  proa/oygowi/altA. 

P&yclilcal  research. 

YouH  Usiie  of  Oct.  17  contanied  two  nrticlcs  which 
are  of  i:ooU  omen  for  the  future  of  '  pFyohioal  re- 
search' in  Aiiifhcft.  Of  the  first,  die  ecHtoriiil  arti- 
cle, I  need  8uy  HllW.  It  is  conlially  welcomed  by  mj 
colle.v^u*'*  luid  myself  for  it;*  recosiiUion  of  ihe  far- 
reachlnj:  iniporiiince  of  an  enterprise  in  the  further 
ilevclopmcnt  of  which  our  society  will,  we  hope,  «o 
hand  in  h;uitt  whh  yourR.  With  the  second  article, 
on  *  psychic  force,'  our  .ij;reement  is  le«9  complete; 
but  we  still  find  nolhin.^'  to  complain  of  in  the  i;eneral 
uttttiide  of  ihft  f|i8lin.i;ui»lied  writt^r.  He,  too.  rec- 
ogidzes  the  h'gltltnaey  of  the  Inquiry,  while  clearly 
apprehending  it*  difficulties.  Ho  describes  with  en- 
llii;  justice  the  two  oppnsrd  classes  between  which 
psychicAl  r^Sfflrch  has  to  clear  a  path,  — the  party  of 
easy  crediilily,  ami  the  party  of  easy  incrt;dulity; 
and  ho  puinis  out  with  no  more  than  proper  empha- 
sis the  rigorous  caution  winch  every  forward  Mep 
demands.  Fraud  and  superatilion  have  naturally 
seizfd  on  what  science  lias  so  systematically  neg- 
lected; and  th«8e  wl^o  now  endeiivor  to  take  the 
subject  up  from  the  (^clentltlc  side  nni^t  accept  thn 
fact  and  iia  con^eqiiences. 

So  far,  then,  we  are  wholly  At  one  with  Professor 
Newcomh;  hut.  we  caitnot  quite  so  reathly  follow 
him  in  bis  criticUms  of  our  own  doings.  Jle  t>eglna 
by  comlemnitijt  one  of  our  public  api»*al!t  for  inftir- 
niatioii;  hut  lii.«  strictures  smMn  tn  nvsume  that  all  the 
inftirmattnn  which  ttie  appeal  brings  tn  will  \w  rtv 
gnrdt'd  by  us  as  a  safe  l>asj3  Tt  conclusions.  The 
appt'al  i^.  of  course,  uienly  a  fir*t  step,  for  which  it 
would  be  difnciilt  to  imagine  any  fflfeetive  sulistiiutc; 
though  I  may  nienlion  ihal  a  very  Urge  iimount  of 
our  iufomiaiioM  comes  to  \\a  through  private  rhan- 
nels.  The  sifLin-;  and  treatment  of  the  evidence 
according  to  scientific  caTi-uis  must  be  a  subfieqiient 
labor,  the  rntionali'  of  wliich  could  not  be  set  forth, 
or  even  susjiesied.  in  the  terms  of  a  shnit  advertise- 
ment. Attd  of  this  labor  no  jxtrtion  is  more  fmp<tr. 
lam  tlian  the  one  which  v^'e  arc  glad  to  find  Profe!N«:or 
Newcomhso  explicitly  recitgnlziii^.  — lint  application 
of  the  docitim!  of  chances.  In  all  th(»^e  branches  of 
our  inquiry  where  questions  of  co'iitrnlture  occur,  it 
is  clearly  es-eutlal  to  u^nccrLain,  as  deimilfly  as  may 
be,  how  far  th'*  coiuciilences  may  f.iitly  he  a«critx?d 
todiance.  We  have  taken,  and  arc  Mill  inlviiig:,  great 
pain'*  !o  ol>ta'n  thii  detinite  Informaticn.  Very  wide 
hicpiirie'i  liavc  bven  made;  and  the  results,  thoufrh 
far  fiom  Coinplete,  may  slill.  I  tliini*.  claim  dt-cidedly 
more  Talldity,  i\»  a  basis  of  i-ouipuiaiii>u,  than  Pro- 
fessor Ncwcomb'8  i;ui-34  at  ivliat  "any  phyMcian  will 
coTtslder  quite  wittiin  the  bounds  of  piohabiliiy," 
It  woulil  requlr**  mi>re  «>pace  limn  I  can  aslc  for,  to 
comment  on  Professor  S'ewcomb's  numerical  argu- 
m*'nt,  ill  detail.  Uut  I  m  ly  remark  that  be  .^eeras  to 
confuso  the  ar;;ument  by  clafsinj;  all  tn^vther  what 
he  calls  'dreams,  illusions,  visions,*  etc.;  at  least,  If 
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he  means  to  include  in  tbis  lieterogt^iieoa>«  group 
visunl  hallucinationa  of  waking  jwr-MMis,  Hhicli  we 
regard  as  by  far  the  most  impurttiiit  iihvnomeita  from 
an  ovl»k*ntl(\I  point  nf  view.  If  amy  one,  in  liis 
waking  moiuenls,  expcricnccfi  apparillDiia  of  liurnaii 
foniis  as  oftpn  as  once  a  woek,  which  is  lUf  tlo{>r»*e 
of  frequency  that  Professor  Xewconib's  cAlculiiLlon 
as-Minien,  it  is  obvious  that  Ih^  approximate  ooinci- 
Uence  uf  one  of  these  apparitions  with  ll)e  death  of 
the  corresponding  human  beiiii^  will  l>e  an  insignifi- 
vant  accident.  But  we  have  nut  ouriielvci  met  with 
any  specimen  of  this  class.  We  liave  collect*^!  more 
than  a  hundred  lirst-hanU  rases  of  apparitions  clobely 
coinciding  with  tlie  time  of  death  nf  the  person  seen; 
and  it  Is  only  in  a  small  minority  of  such  cases  that 
our  infoi-mant.3,  according  to  ilieirown  account,  have 
had  any  other  haihiclnalion  than  the  apparition  in 
question. 

The  following  sketch  may  serve  to  sliow  the  lines 
on  which  our  own  reasoning  in  thn  matter  will  pro- 
cecil.  We  are  making  a  census,  which,  so  far,  shows 
that  in  this  country  the  projiorLion  of  sane  persons, 
in  go'd  health  and  awake,  who  within  the  last  ten 
years  have  had  a  visual  haliucination  representing 
some  living  persun  knowu  tu  iliem,  is  abuul  one  in 
three  hundred.  Now,  let  us  make  a  suppoRition  far 
below  the  actual  mark,  and  contine  tlie  nnmlter  of 
the  acquaintances  of  each  of  these  hallucinated  per- 
sons to  five.  Let  ua  further  suppose  that  one  of  these 
fire  persons  doe*  actually  die  in  the  course  of  the  ten 
years.  This  seems  fair,  on  ihu  whole;  for,  though  in 
some  cases  more  rhan  one  may  die  within  that  lime, 
in  others  none  may  die.  According  to  this  estimate, 
then,  the  chance  that  the  deatli  will  take  place  within 
twelve  hours  of  the  apparition  will  l>e  one  in  305  X  2 
X  10  X  .">;  that  is,  one  in  ;Jfi,500:  in  oilier  words,  only 
one  out  of  every  3*1, fAK)  of  llie  liallucinated  jiersons 
will,  in  the  course  of  ten  years,  hit  otT  the  coinci- 
dence by  chance.  Hut  since  the  hallucinated  persons 
are  only  a  three-lmndrodth  of  the  whole  population, 
thi^  means  that  the  proportion  of  the  whole  popu- 
lation who  will  by  chance  have  an  apparition  of  a 
person  known  to  them  within  twelve  liours  of  that 
person's  death  is  only  one  in  10.050,000.  Now,  we 
ourselTes  have  a  large  collection  uf  such  recent  cases, 
resting  on  good  first-hand  testimony;  but  let  us  put 
tiie  number  far  l>eIow  the  mark,  and  i<ay  thirty  cases. 
If.  (hen,  these  thirty  coincidence.s  are  to  he  fairly  at- 
tributed to  chance,  the  population  of  the  country 
wilt  have  to  be  :l28,"i<M),000.  Hut  we  cannot  suppose 
that  our  ajipeal  for  ovideuco  has  reached  the  whole 
population:  and  we  shall  be  making  asobor  estimate^ 
if  we  reckon  that  within  the  given  time  ten  times  aa 
many  cases  nuist  have  occurred  as  tliose  we  happen 
to  have  encountered.  This  brings  the  necessary 
population  up  to  3,ii8ri,(KHVX*0:  and  the  number  will 
be  further  immensely  increased  if  we  take  count  of 
the  fact  that  many  of  the  coincidences  are  extremely 
close,  that  the  times  of  the  two  events  fall  not  only 
within  twelve  hours,  but  within  one.  Thus  the 
theory  that  chance  would  account  for  the  cases  could 
only  be  justifie<i  if  the  population  of  the  country  were 
several  hundred  limes  what  it  actually  is.  The  re- 
ductio  (til  ah^Hurdum  seenw  tolerably  complete. 

The  case  of  dreams  is  of  course  very  dIfTerent. 
We  are  most  of  ns  constantly  dreaming.  A  very  hirge 
number  of  *  odd  coincidences*  between  dreams  and 
external  events  is  certain  to  occur  by  mere  chance, 
and  the  cuae-s  arc  rare  where  the  correspondence  is  of 
a  kind  which  strongly  suggests  telepathic  Influenres. 
Here,  therefore,  Professor  Newcomu's  estimatn  is  far 
more  applied t>le;  and  we  have  always  felt  that  dreams, 
by  themselves,  ;Could  not  be  expected  to  afford  couclu- 


Bive  jjroof  of  telepathy.  This,  however.  dop«  in- 

n  sufficient  reason  fi^r  ignoring  ili- 

of  telepathic  commiuiication  be  < 

thfv  iii.iy  throw  light  which  w-    i.^mmi  hi  m* 

neglect,  on  lhe*nature  of  the  meuUl  and 

prore^ses  involved. 

As  regards  'haunted  houses,'  v 
have  expressly  fKiintinl  out,  the  t.i  xt 

ol  the  evidence  as  comparfd  with  Mj- 
cases.     But  even  here  we  differ  fn^irn 
comb  in  seeing  a  disiinclion  betwix*n  l.. 
which  we  deem  of  some  pruun  ftteie  Empui 
the  experience  which   he   ^uppo^cs  when  a 
lying  awake  an  hour  after  midnight,    henrs 
sound  the  cause  of   which  is  Iwyond  hU  ]>©»«• 
gne.HS.     Sounds  are  the  very  weakest  ^■ 
What  strength  the  priuid  facie  case  h 
on  Ihitigs  heard,  but  on  things  seen  ;    ' 
one  person  only,  but  by  several  inde; 
different  times,  and.  as  the  seers  aflinn  i 

knowledge,  on  their  part,  that  the  houM:ua»»ut>{ 
to  he  '  haunted.' 

Professor  Neweomb's  conclnding  r-- 
with  the  (^Xfir.rimenlal  bide  of  leiepath 
ful  attention.     Hut  his  objections  hc: 
on  the  hypothesis  of  visual  and  auditory  mdi* 
consciously  or  unconsciously  given   by  the  '; 
to  the  *  percipient;'  and  though  it  is  difficult,  I 
to  convince  persons  whi.i  have  not  been  present 
sufllcient  precautions  have  been  lak-  •  -^ 

this  source  of  error.  It  must  surely  l<> 
such  precautions  are  possible-    As  r*^. 
one  will  deny  the  pn^sihility:  and.  as   negarxi^ 
ing,  we  think,  that,  if  a  careful  watch  i«  ker><^ 
means   of    communication   restdve   tJ. 
slight  variations  of  breathing.     Sucli 
never  detected  in  our  experiments,  ; 
could  hardly  be  supposed  capable  ot 
ing  to  the  i>ercipienl  5  mind  the  form  •  , 
diagram;   and   the  difficulty  would    be    ii" 
cases  where  the  signs  would  have  had  U' 
sciou8,  M  In  many  of  our  experiments  wher-  .     ^ 
able  not  only  to  vary  the  'agent,'   but  !■    a  : 
selves  as  *  agents.'     As  for  'indicitions  w'       ■    ' 
subject  is  gomg  right  or  wrong,"  they  raus". 
be  prevented  by  taking  care  that   th<-  'n, 
not  watch  what  the  'percipient'  is  doin:; 
the  Apurious  'thought-rending' of  the  'wil. 
would  be  prevented,  if  the  ^wilier.*  inste^io  'i  ">• 
*  willed,'  were  effectively  hlindfolited. 

But  we  find  ourselves  once  morv  wli^lK  in  *\nic- 
thy  with  Professor  Newcomb,  when 
the  experiments  must  be  repeat e<l  ;«. 
under  the  strictest  conditions,  bi-frm:  wf 
ably  exj>ect  ihought-transffrenc*'   t*i  Ite  .*■ 
an  established  scientific  fuel.     ^     '^  ' 
the  demand  for  more  evidence, 
ceasingly  reiterating  it.     The  n    _ 
novel  obsenalions  cannot  he  too  widely  -: 
glad  indeed  shall  we  be  to  shift  some  ot  it 
can  shoulders.  Edmc.^d  (iuitNBv, 

//on.  Hfc.  of  the  Suciety/or  p»j/chicai  r€fftr^ 

14  iXcitn'ityanl,  WeiUniiubT,  &.W., 
Kov.4. 


Hr.   Qumey's  letter   suggests    many    inNnwjm 

reflections  on  the  prohabilltie?  Invol      ' 

of   telepathic    phenomena,   and  X  li 

opportunity  to  engage  in  a  further  < I  ' 

subject  in  the  colunms  of  Science. 

rally  involve  the  consideration  of  iht-  | 

his  letter.    Meanwhile  there  are  two  liurnvncAl 
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would  favor  me  with  thorn.  I  should  feel 
rvd.  —  tirstly.  Iiisnstiuiate.  fruiii  the  census 
the  number  of  persons  of  ihc  m^e  of  fifteen 
ffsldrnt  in  the  Uriti<<li  IslarxU.  whose 
would  consider  jfriiim  facif  4'iititlod 
ce  (to  K»'*I*?  him  I  may  PMiiurk  that  I 
why  tlio  niimlwr  should  nni  tio  from 
r<*Titv  millions) ;  secondly,  him  ualimule  of  the 
»iy  ih'%1  on«*  of  ihese  pprsons,  tAken  at  ran- 
' ■''  ;ibove  amuain;^  hini-^elf  or  bersolf 
society  aopminont  as  that  of  whirh 
■  honorary  and  honored  .secretary. 
!1  comf  into  mv  di8cu:*9ion,  and  I 
.<jr  have  them  from  an  authority 
ht$l  wiUi  llitf  subject  than  attempt  to  guess  at 

8IUOS  NEWCX)MB. 

Change  in  the  color  of  the  eye. 

sxptTicnce  of  Mr.  T.  F.  Mcdii'dy  (p.  452)  is, 
DC,  a  not  uncnmmnn  one.  It  certainly  tinds 
.iun  1x1  mv  own  tamily  and  ia  my<clf;  ih^'  iris. 
nk^  qirr  ■  ''  -  '  in  childlvood.  havlni;  formany 
lajhly  i  ,  aiiii!  ir.  is  more  correctly  de- 

ft* g:ni .  nle^^of  haze!.     The  fading-out 

k  v%i!»  with  au,v  is  a  luallor  of  couunoit  ub«er- 
tuiii  the  chani*c,jud:j;tng  from  the  facts  wlthia 
I  kuowlfdge.  is  mor»j  apt  to  occur  when'   the 
ijjil   takes  !ifl*T  a  grandnarpnt  who  had    the 
Aud  ivheru  the  inuuedialc  parents  had  blue 

C.    V.    RiLBV. 

(Ml.  lu:. 

tns  Ulaatratlng   Lebmanu's    '  Origin    of 
the  oryatalline  schista.' 

not  be  uninte^e^tin^;  to  the  ideological  read- 
•irf'nw  to  know  that  Uie  writer  has  recently 

through  the  kindne»(*  of  Trofessor  Johannes 
]  of  the  ITnivepsity  of  liresUu,  a  very  valna- 
of  rock  specimens  IllustraLive  of  the  latter's 

■ T  •  ^'    ■■'■     "  the  origin  of  the  crystal- 
's No.  Stf,  p.  327,  and  id 
■  'ice  for  Novemlier,  IH^, 
These  spticiuieus  are  sixty-three  in  number, 

collected,  partly  by  Professor  lA^hmann  him- 

parlly  imder  his  immediatft  snjHtrvision,  In 
Ulite  area  of  Saxony,  and  in  llm^e  parUs  of 
_^  hich  he  has  made  lliu  subject  of  his  special 
iThey  tf'ihihit  in  an  «xcellent  manner  nearly 

phenomena  ascribed  by  the  author  of  the 
trooir  to  metamnrpliism  by  pressure,  espe- 
wever,  the  chanties  which  certain   massive 

rook*  of  Saxuny  have  undergone  in  becom- 
jlcndic  schists  exactly  analogous  to  similar 
IS  traced  by  the  prctent  writer  in  the  rocks 
imoro. 

rti3dent«  of  metamor]>bism  and  of  structural 
Ti  highly  oryitalline  regions,  this  work  must 
Aorbine  interest  as  undoubtedly  the  most 
'lid;  and.  in  spite  of  its  superb  atlas 
■■IV  photo:;raphic  illiisirations,  its 
I..-.  ,..ii(  to  know  that  this  suite  of  origl- 
'mens  IS  in  the  petro^nLphical  lalwralory  of 
,s  Ilopkins  university,  where  it  will  always 
ilbie  to  such  persons  as  may  be  inli^reslcd  in 

git.  GKO.    H.    WiM.lAHS. 

p*.  Xov.  2--.. 


Bot-flies  in  a  turtle. 

ys  aio  Prof.  T.  Roblrisou  of  Howard  \inl- 
fe<I   uiy  attention  lu  a  box-turtle  (Cistudo 


Carolina)  which  had  in  the  muscles  on  either  side  of 
the  neck  about  thirteen  large  bot-fly  larvae.  The 
turtle  was  alive,  hut  evhiently  suffered  Inconvenience 
from  tlie  inti'iideni  which  had  taken  up  their  aboile 
at  a  point  from  which  they  could  not  be  dislodged  by 
claw  or  beak.  They  were  n^moved  with  forceps,  and 
sent  to  Mr.  Howard  of  tlic  acrlcultnml  bureau,  who 
infonned  me  that  they  belonged  to  the  family  Oe-itri- 
dae,  and  to  a  genus  probably  tn)des('ribi'd.  He  also 
brouiiht  to  my  attention  an  exactly  parallel  ca^e  re- 
ported in  the  Amrriran  juttiiraliHt  (xvi.  oUSl  about 
two  years  ago  by  Prof.  A.  S.  Packard. 

FBtCDKItlCK    W.    TRUK. 

r.  ft  imllonid  rauHooni.  WaBliinnton, 
Nov.  -M. 

On  the    fuuotiou  of    the  serrated    appendages 
of  the  throat  of  Amia. 

Through  the  kindness  of  Prof.  B.  G.  Wilder  I  have 
at  present  two  llvin'js{>eciinetisof  Amia  which  I  pro- 
pose to  employ  shortly  in  a  comparative  study  of  the 
brains  of  Americnn  ganoids. 

My  nttentlon  wu-f  first  attractf>d  to  the  serrated 
appendages  of  the  throat  by  Professor  Wilder'*  own 
note  upon  the  subject,  published  in  the  Proc.  Amer. 
uMoc,  1870,  and  more  recently  by  a  reference  to  the 
*.ame  structure*  in  one  of  Sa^emehl's  oflmiralile  con- 
tributions to  the  anatomy  of  H^^bes  i}for/>h.  jnfirb., 
X.  t>t).  Sagomehl  concludes,  from  the  exaiuinatlon  of 
alcoholic  specimens,  that  these  *llagella'  are,  duriiuf 
life,  in  constant  motion,  and  ihus  help  to  renew  the 
water  in  the  pll-carity.  Such  Is  by  no  means  the 
cnse.  The  '  rtogelia'  are  attached  by  their  hoses  to 
the  lateral  a«p*'ct*  of  the  stenio-hyoid  mnscles  (hyo- 
pecroralej*  of  McMurrlebl.  the  chief  function  of 
which  is  to  enlarge  the  cavity  of  the  mouth.  When 
these  musele.i  are  at  rest,  the  flagella  lie  flat  aloni; 
their  surface!*:  when  thev  contract,  the  cavity  of  the 
mouth  is  enlarjred,  the  tlagella  erected,  and  the  uUl- 
coven*  pushed  outwards.  At  the  suggestion  of  my 
assistant,  Mr.  A.  13.  Macalluin,  we  stimulated  tbe  prox- 
imal part  of  the  muscle  with  the  result  of  a  perfect 
demonstration  of  the  above  facts.  The  fla^ella  thus 
help  to  replace  functionally  the  absent  dilatator  mus- 
cle!) of  tile  gill-covers.  A  strip  of  conden»etl  tissue 
occupies  a  precisely  similar  position  on  the  hyopec- 
toral  museie  of  Amiurus,  perhaps  a  rurllment  of 
similar  organs  iwssessed  by  the  ancestors  of  the  ailu- 
roids  before  the  difTerentlatlon  of  the  dilatator  mus- 
cles of  the  operculum. 

My  specimens  of  Amia,  after  being  In  captivity  for 
some  time,  became  very  Alusi^lsh,  and  hardly  any 
movements  of  respiration  could  be  detected.  After 
the  fiah  had  been  removoil  for  a  little  out  of  the 
water,  however,  and  then  returned  to  It,  the  move- 
ments were  sufficiently  active  to  disclose  the  follow- 
ing facts:  — 

During  the  enlargement  and  fillinsof  the  cavitv  of 
the  mouth,  the  posterior  flexible  (and  muscular)  bor- 
der of  the  Kill-cover  is  ilyhtly  applied  to  the  soft 
parts  beldnd  the  t;ill-oix<nln2.  When  the  mouth- 
eavity  Is  quite  full,  tbe  mouth  closes,  the  muscular 
border  nf  the  gill-cover  reIea.sGs  lis  sucker-like  hold 
of  the  soft  parts,  and  the  water  is  driven  out  by  the 
contraction  of  the  walls  of  the  inouth-cavlty. 

Pr>fe«8or  Wilder*s  account  of  the  structure  of  the 
serraled  appendages  is  so  complete  as  to  render  any 
further  reference  to  this  subject  unnecessary. 

K.  K.\MSAV  WnuiiiT. 

l.'iiivcT«ltT  coWiift*.  Toronto, 
NiiY.  27. 
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Brgot  nectar. 


During  the  past  suiomer  I  received  a  kind  of  grass 
from  several  of  the  northern  states,  which  was  sent 
me  under  the  name  of  manna-grass.  It  proved  to  he 
Olyceria  fuitans.  It  was  stated  that  the  bees  were 
gathering  large  quantities  of  very  delicious  honey 
from  this  grass.  I  could  readily  believe  the  report,  as 
the  grass  was  covered  with  smali  crystals,  as  If  it  might 
have  been  wet,  and  dipped  into  granulated  sugar. 
This  sugar  was  very  sweet  and  pleasant;  and  I  have 
no  doubt,  that,  like  the  nectar  from  Aphides,  It  would 
be  wholesome  winter  food  for  bees,  and  no  injury  in 
honey  for  the  market.  The  bees  expressed  the  same 
opinion,  as  I  learn  that  they  would  not  leave  this 
grass  even  for  clover  or  linden  bloom. 

Upon  examination.  I  found  that  the  grass  was 
covered  with  ergot  grains,  and  that  the  nectar  was  a 
secretion  from  this  poisonous  fuitgits. 

We  see,  tlien,  that  even  the  poisonous  ergot,  which 
I  believe  some  of  our  best  veterinary  r^choiars  think 
caused  the  so-called  'foot  and  ntouth  disease'  among 
the  cattle  of  Kansas  last  winter,  has  its  wholesome 
uses.  Why  the  ergot  secretes  this  pleasant  sweet,  U 
hard  to  answer.  The  nectar,  doubtless,  serves  the 
fungus  in  some  way,  A.  J.  Cook. 

Agrlcultaral  college,  Mleblgan, 
Nov.  20. 


THE  •  OLD  STONE  MILL  '  A  T  NE  WPORT. 

Finding  myself  in  Newport  lately,  I  took 
occasion  to  nmke  some  measurements  upon 
that  old  circular  building  about  whose  origin 
(whellier  English  or  Norse)  there  has  been  so 
much  dispute.  I  have  not  the  slightest  title 
to  ail  opinion  upon  that  subject,  in  which  I  have 
only  a  metrological  concern.  The  building  is 
circular,  and  rests  upon  eight  cylindrical  pil- 
lars. It  is  of  such  a  size  that  any  one  would 
say,  before  measuring  it,  that  the  pillars  would 
be  circumscribed  by  a  circle  of  four  yai*ds 
radius,  and  inscribed  by  one  of  three  yards 
radius.  The  building  could  not  have  been 
erected  without  a  drawing  to  scale,  so  that  a 
unit  of  length  must  have  been  employed,  and 
that  unit  (whether  Norsemen  or  English  were 
the  builders)  would  undoubtedly  be  a  foot. 
The  Icelandic  foot  was,  I  take  it,  the  same 
as  Denmark  and  the  Scandinavian  countries 
used  up  to  the  adoption  of  the  metric  system ; 
that  is  to  say,  it  coincided  with  the  Prussian 
foot  of  12.30  inches  Englisli. 

1  found  the  diameters  of  the  structure,  meas- 
ured at  the  pillars,  as  follows  :  — 


Prom  ouMde  to  outiiidc  of  the  j 

Bhiia«.  , 

'24  feet  8  inctiCD.     i 
24    "     8      " 
24    "    fl      "  I 

24    "     7      " 


Hftweon  the  inward  eidcs. 
18  fuct  0  Inches. 
18    "     ft      " 
18    "    4      " 
18    "     &      " 


Mean    .    .    24  feet  8  incheii.    |     Munn  .     .    18  feet  5  IncbeR. 

I  think  tutre  can  be  little  question  that  these 
lengths  wer.i  meant  to  be  24  and  18  of  the  feet 


used.  But  supposing  that  I  ought  to  have 
gone,  say,  faither  out  for  the  outer  diameter 
(for  instance,  as  far  as  the  bases  of  the  piUan 
extend),  then  I  ought  to  have  cut  off  the  inter- 
nal measure  by  the  same  amount ;  so  that  tlie 
mean  of  the  two  measures  that  I  have  taken  i» 
almost  ceitainly  21  of  the  original  feet.  Tiiis 
mean  is  21  feet  6J  inches,  which,  divided  bv  21, 
gives  12.31  inches  as  the  length  of  the  foot 
used.  Besides  the  two  lengths  just  mentioned, 
I  found  no  other  of  sufficient  mngnitiide, 
which  I  could  conveniently  measure,  except  the 
heights  of  the  pillars.  These  appear  to  be 
intended  to  be  8  feet  from  the  top  of  the  base 
to  the  upper  side  of  the  cap-stoues.  The  latter 
are  6  inches  thick,  as  well  as  I  could  judge. 
leaving  1^  feet  for  the  height  between  the  base 
and  capital.  This  could  readily  l)e  measur«i 
with  a  tape-line,  and  was  measured '  on  the  in- 
sides  of  the  pillars  at  two  places  on  each  pil- 
lar, —  one  at  the  right,  and  the  other  at  tiie 
left.     The  following  are  the  results :  — 


North  nrcb. 

(  7  ft.  7  In. 

7  "  6  " 


Kniit  nreb. 
I  7  ft.  8  in. 
I  7  •'  8i  " 


tioutfa  ftrch. 
I  8  a.  2  In. 


WertMch. 

( 7  ft. :» it, 

1 :  "  s  " 


Nortli-ea«t  Bouth-cost 

arch.  nrch. 

(  7  11.  7iln.  (  7n.  Bin. 

K  '*  85  '•  1  7  "  B  " 

Kant  arch.  South  arch. 


Bouth-wett       NorthiHT! 
arch.  arcli. 

I  8  ft.  oifn.       (:n.«  ».. 


0 
WtMt  arch. 


i  7  "  f\  '■ 


7  feet  8    tnche*. 

7    "    81 

7 

7 


?t 


Mean 


7  fetrt  Rj  inche*. 


We  have,  then. 


Presumud   hitCDtional 

menmire, 

Sniiie  ill  EnL;llHli  feet, 
If  foot  UHcdw.it  12.31 
Kn^ltHh  iiicl)e(«, 

Snmc,  if  foot  uocd  wnn 
the  ^^ca^dhlnYi]lll 
foot  of  12.3(3  KuKHch 
iiic-hci*, 

Ohoerved 


Outer 
dinniclcr. 


Inner 
diameter. 


24  a.  u     In.       ISft.  0     In. 


Ill .?'.: 
•ft  -i 


24  "   7.4 


21  "  S.fl 


5.6 


24 


The  mean  of  these  is  7  feet  8 J  inches;  bm 
the  two  south-west  pillars  are  so  different  from 
the  others,  that  I  think  it  is  more  satisfactorr 
to  adopt  the  middling  heights.  Excludiog. 
then,  the  two  highest  and  two  shortest  pillar*.  ^ 
the  others  measure 


I  made  some  other  measures,  which,  thoug:i 
I  think  them  of  no  value  for  determining  tiic 
value  of  the  foot,  I  proceed  to  give. 

'  The  tftpo-Ilne  In  believed  to  require  about  half  nn  inch  ci* 
tive  corrt'ClioH  for  nil  the  nu-aBureB.  Thi«  ha«  nut  hit-n  appiui 
an  I  have  bci-n  unable  to  ohtuln  the  tape  to  verify  the  com'c:x;>- 
In  any  caset  such  ueorrection  In  negligible  to  tDea»urlog>eroD!:l' 
a  mructnrv. 
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the  wind-mill.  The  tivo  separate  flues  to  the 
fircpliiL-L'  miglit  prevt'ut  the  draught  from  being 
intcrfert'*!  willi  by  the  axle.  Htit  wouUl  not 
M  fire  ill  a  grist-mill  be  tiaiigorous? 

The  hearth  of  the  tircplace  was  elcvatetl 
above  the  floor,  aa  in  a  Forge.  The  builtlinj^ 
had  two  stories  above  the  grouml.  Its  total 
lieiglit  is  about  tweuty-five  Teet. 

Thi'  stones,  many  of  them  grauile,  show  no 
drill-marks  and  no  marks  of  an  axe,  but  do 
show  marks  of  the  hammer.      C  S.  PKiurK. 


struck.  .  .  .  When  ot  rest,  or  drawn  tttok,  U 
considerably  enlarges  the  apparent  fcize  of  ibe 
neck  and  shoulders."  The  only  aihih  hoiyicl 
8eal,  80  far  OS  I  am  aware,  pos:*esse<i  bvanr 
niusenm  in  America,  is  in  the  Am«'ricunTnufi(Tiiu 
of  natural  history  at  (vntial  Tark,  Now  Y<pTi; 
Its  head  \h  very  Wfll  ri' presented  in  the  ancom- 
panying  drawing  (6g.  2). 


THE  >  flOOD'  OF  THE    HOODED   HEAW 
Crs  TOP  H  OK  A   CRISTA  TA . 

All.  i»K  figures  of  the  hooded  si-al  whicli  I 
have  seen  represent  the  animal  with  a  great 
bunch  on  tlio  top  of  its  hrad.  Tliis  hunch  is 
made  to  vary  somewhat  in  shape,  size,  and 
position,  in  the  different  illustrations:  but  all 
agree  in  placing  it  on  top  of  the  head,  no  part 
ever  protruding  heyoiuj  the  jaw.  It  is  some- 
times picturcd  as  extending  transversely  across 
tlie  ci-own,  sometimes  as  a  double  or  single  roll 
reaching  from  the  nose  to  the  occiput.  Tiie 
earliest  delineation  of  it  which  has  fallen 
under  my  observation  is  thai,  given  by  the 
old  missionary.  Hans  Kgedc,  in  his  descrip- 
tion of  <ireenland,  publishe^l  in  1711  (fig.  1). 
Crontz,  who  was  also  for  many  years  a  mis- 
sionary in  (Jri'unJand,  said.  ''The  forehea*!  is 
furnislKHl  witli  a  thick  folded  skin,  which  the 
animal  can  draw  over  its  eyes  like  a  cap,  to 
protect  them  from  stones  or  sand  driven  about 
by  the  surf  in  a  storm.**  And  even  Dr.  Uink, 
in  his  ree<'ut  excellent  work  on  Danish  Green- 
land, says  that  this  seal  '  is  well  known  from 
the   bladder  on   its   forehead.'     In   GrilMth's 


Kli*.  I. 

^ -ivier  *  it  is  staled  that  the  hooded  seal  '*  has 

nwer  of  bringing  a  fold  of  skin  place<l  on 

■head,  forward,  so  as  to  cover  the  eyes. 

Mean  -docs  when  threatened,  or  about  to  be 

1  think  '  a  iminT  ri'ftil  tM'f.jn-  ilic  nioluirtoal  m-cllon  of  Ibe 

igths  W6 


no. «. 

Determined  to  visit  the  seal-flshen,*  (n  per- 
son, I  set  sail  from  Il.aUfax  in  Kebni;-.'      '"^^ 
proceeding  nortiiwjinl  from   Xrwronn 
the  cabin  of  the  ili-fattxl  IVoteus,  in  )  < 
cruise  to  the  sealing-gronnds.     On  lli 
March,  after  a  somewhat  laborious  wwlk  ovtr 
jin  ice-floe.  I  found  myself  face  to  face  wilijA 
family  of  hoods,  and  discovered  that  the  nuir, 
—  a  huge  beast,  bigger  than  an  ox. — instMii 
of  having  a  crest,  or  fold  of  skin,  on  the  U)|' 
of  his  head,  was  provided  witli  a  great  pml'O- 
ciSf  suggesting  tlmt  of  the  sca-clephant  of  Ifaf 
antarctic  (flg.  3).     He  looke<l  on  with  ajipif- 
eiit  inditferencc.  while  his  mate.  8oliciloii«»  fv'i 
her  young,  advanced    to  meet  me,  grtjwling 
iiercely,  and  displaying  her  sharp,  curveil  toelli. 
Wishing  to  oliserve  her  actions,  I  anri       '  ' 
for  a  few  minutes  with  my  gatf,  —  a  i-i 
which  it  is  by  no  means  safe  to  uiiderlaki'  «iU 
the  male.     While  this  encounter,  in  wbicb  siw 
was  the  aggressive  party,  was  in  progrew,  hrr 
spouse  began  to  manifest  symptoms  of  i»nc»a- 
ness.  and  finally  became  very  lum'h  eunigrl. 
though  lie  did  not  att<Mnpt  to  drag  his  |)OuiiA- 
ous  body  to  the  scene  of  the  contlitl..     lU*' 
first  showed  his  displeasure  by  frowning,  ao'l 
wrinkling  the  skin  on  his  long  snout.     The  tip 
of  the  ])roboscis  was  then  infiatcil  and  oiD|i(if^ 
several  times  in  rapid  succeasiou,  after  ^bitb 
the  entire  '  hood  '  M'as  partially  inflated.    Id 
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»n  to  its  niimei'oug  and  cvcr-fhancjing 
ctiotiH,  there  was  ono  rather  conslfinl 
iction  about  opposiu?  the  nostrils,  iii- 
rtelr  divi<nng  it  Irnosvcrsely  into  two 
BS.  the  Hiit*?rior  of  which,  though  dark  In 
much  resembles  n  bhidrler,  and  explains 
ilg»r  cpilliet,  M»luddor-no8t'/  often  aj)- 
;o  this  fiiK-cics.  A  curious  fact  observed 
bnt,  during  the  alternate  Ullitig  and  emp- 
of  the  b!jc.  a  noise  was  produeed  wh'ieh 
r  resembled  that  of  bubbles  of  air  rush- 
a  l»ottle  from  wliioh  a  liquid  is  being 
It  wan  a  lond,  gtitgling  sound,  audi- 
nietanci'  of  twenty-live  metres  or  np- 
On  upproaebinf;  nenrer.  the  animal 
furious,  lie  inMaLeil  his  •  hood  *  to 
extent  Umt  all  Iraees  of  constriction 
literatcd.  and,  by  a  series  of  ugly  tosses 
I,  kept  it  swinging  froio  side*  to  side, 
the  ten   days  that   followed,  about 


Fid.  S. 

thousand  ftoals  were  killed  and  hauled 

\i\  the  erew  of  the  IVoteus ;  and  I  had 

pporiunliies  for  observing  their  aetions 

on  the  ice  and  in  the  water,     I  there- 

Le,  without  fear  of  contradietion.  that 

lerly  impossible  for  the  animal  to  arrange 

fcd-gear  in  the  manner  shown  in  tig.  2, 

that  matter,  in  any  figure  that  I  have 

largest  males  which  I  killed  measured 
t  in  total  length  (from  tip  of  nose  to 
hind-flipper),  and  eight  feet  in  girth.  I 
lat  they  do  not  attain  their  full  growth 
II  or  twelve  years  of  age.  In  the  largest 
Hal  roeiiaure<l  the  uninflated  prolxiseis 
led  two  hundred   and  twenty-five  niilli- 

(nenrly  nine  inches)  in  front  of  the 
lip.  The  height  of  the  proboscis  tnid- 
twccn  the  nostrils  and  ti|i  was  two  hun- 
id  thirty  miliimt'tres  ;  height  at  month, 
iindred  and  twenty  millimetres.     This 

development  is  purely  a  sexual  ehar- 
lo  trace  of  It  exi«itin^  in  the  female.     It 


begins  to  apptmr  in  the  third  year.  wheiK  by 
passing  the  fingers  into  the  nostrils,  it  may  be 
detected  as  a  small  sac  at  the  extreme  eml  uf 
the  nose,  divided  longitudinally  by  the  nasal 


Yta.  4. 


RCptiim  into  two  distinct  chambers,  which 
remain  <]istinct  throughout  the  animal's  life. 
So  far  as  I  was  able  to  ascertiiiu  from  the  ex- 
amination of  a  very  large  number  of  individ- 
uals, it  continues  to  grow  for  ten  or  twelve 
years. 

Dissection  of  the  |»roboscis.  when  in  the  adult 
condition,  shows  it  to  be  n  loose  mnseular  bag. 
covered  with  the  skin  of  the  nose,  and  linetl 
with  a  continuation  of  the  nasal  mucous  mem- 
brane. It  is  completely  divided  for  its  entire 
length  into  two  paralhd  chambers  liy  a  thin 
partition T  which  consists  chiefiy  of  two  layers 
of  mucous  membrane,  and  is  continuous  with 
the  nasal  septum-  The  nostrils  (fig.  I)  are 
capable  of  closure  by  the  contraction  of  mus- 
cular fibres,  which  are  so  arranged  Jis  to  act  as 
sphincters.  To  prevent  interference  in  breath- 
ing by  the  falling  together  of  the  walls  of  this 
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redundant  bag.  the  roof  of  the  proboscis  is 
supported  by  three  large  and  stout  cartilages, 
—  one  median  and  two  lateral  {fig.  5).  The 
median  or  septal  cartilage,  which  is  a  continu- 
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ation  of  the  mesethinoid,  rises  above  the  plane 
of  the  top  of  the  skoU,  and  extends  forward 
beyond  the  Jaw.  A  bilateral  expansion  of  its 
base  in  front  forms  a  firm  supporting  pad, 
resting  upon  the  pre-maxillaiy  bones.  The 
two  remaining  cartilages  are  paired. 

Since  returning  from  the  seal-fishery,  I  have 
examined  the  accessible  works  that  would  be 
likely  to  mention  this  curious  appendage,  but 
have  failed  to  discover  any  thing  approach- 
ing an  accurate  or  complete  description  of  it. 
That  given  by  Fabricius  more  than  a  century 
ago  is  one  of  the  best  All  writers  whose 
accounts  I  have  seen,  including  the  most  recent, 
agree  in  failing  to  express  the  chief  character- 
istic of  the  animal,  which  is,  that  the  so-called 
*■  hood  '  of  the  male  is  an  inflatable  proboscis, 
protruding  considerably  beyond  the  mouth, 
which  it  overhangs. 

C.  IIaict  Meuriah,  M.D. 


MEASURING  EARTHQUAKES^ 

In  vibw  of  the  recent  'earthquake  fn  England,  and 
the  still  more  recent  shakings  which  parts  of  this 
country  have  experienced,  a  notice  of  the  above 
work  will  bo  of  especial  interest.  Professor  Swing's 
long  residence  in  Japan  as  professor  of  mechani- 
cal engineering  in  the  University  of  Toklo,  and  his 
active  labors  in  connection  with  the  Seismological 
Boclety  there,  of  which  he  was  vice-presi- 
dent, entitle  him  to  speak  with  authority 
on  this  subject.  Indeed,  in  this  matter  of 
the  exact  measurement  of  the  motion  of 
the  ground  during  au  earthquake,  seis- 
mologists the  world  over  must  look  for  enlightenment 
to  young  Japan,  whose  Seismological  society,  under 
the  guidance  of  the  foreign  professors  in  her  univer- 
sity and  her  college  of  engineering,  has  in  tills  partic- 
ular branch  far  outstripped  European  seismologists. 

In  chapter  1.  Professor  Ewlng  gives  a  resumi  of 
the  theory  of  waves  in  an  elastic  solid,  as  applied  by 
Hopkins,  in  the  British  association  report  for  1847,  to 
the  case  of  terrestrial  disturbances;  "since  it  both 
teaches  the  earthquake-observer  what  to  look  for, 
and  guides  him  in  the  interpretation  of  his  results." 
This  shows  how,  from  a  single  sudden  disturbance, 
two  scries  of  waves  will  set  out  in  all  directions, —  the 
first  or  normal  waves  consisting  of  compression  and 
expansion  of  the  material  in  the  direction  of  transit; 
the  second  or  transverse  waves  travelling  more  slow- 
ly, and  consisting  of  motion  of  distortion  at  right 
angles  to  the  line  of  transit,  —  also  how  these  wavt?s 
may  be  reflected  or  refracted  at  the  bounding-sur- 
faces  between  different  strata,  and  thus  by  successive 
reflections  be  reduplicated ;  so  tliat,  at  a  distant  point, 

>  Memoirit  of  the  acUnce  department,  Tdkiv  Daigaku  ( Uni- 
verHty  of  Tokt6),  Ko.  y.  Karthqitake  meaiuremeut.  By  J.  A. 
SwxMa,  B.Sc.  F.R.S.E.  TOkW,  r6kl6  Daigaku,  1883.  12+92  p., 
23UrgeplaWH.    4'. 


the  vibrations  will  probably  be  far  dlllereat  (ron 
(In  number,  order,  phase,  and  period),  and  geoentty 
much  more  complicated  than,  those  at  the  orlglB. 
Add  to  this  the  effect  of  impeifeet  elaitidtj,  and  tke 
condition  that  the  original  distoibanoe  may  to  i 
series  of  slips  along  a  whole  line  or '  faalt,'  and  noth- 
ing farther  could  be  desired  to  give  confusion  to  the 
vibrations. 

Chapters  11.  and  ill.  deal  with  instromeats  lor 
measuring  the  horizontal  motion  of  the  ground.  At 
the  outset  Professor  Ewlng  notes  the  difficulties  in 
the  way  of  getting  a  steady  point,  or  aomcthing' to 
tie  to,'  while  every  thing  around  is  being  shaken;  and 
the  characteristic  feature  of  every  seismometer  ii  Iti 
method  of  supporting  a  heavy  mass  so  that  It  will 
remain  steady,  receiving  no  impulse  (save  whit  Is 
unavoidable  through  friction)  while  the  system  thit 
supports  it  is  being  shaken.  As  the  *  horizontal  pes- 
dulum'  seismt^raph  In  one  of  its  forms  is  considered 
the  best,  and  has  given  the  greater  part  of  the  records 
obtained,  Its  essential  feature  Is  here  shown  In  0^.1 
Popularly  it  might  be  termed  a  heavy  weight,  swinf- 
ing  on  a  gate.  It  Is  a  heavy  mass,  pivoted  upons 
vertical  axis  through  d,  upon  a  frame  free  to  mon 
about  tlie  vertical  axis  be.  The  long  light  reed  mnl- 
tiplies  the  motion,  and  records  It  upon  a  rotsUn; 
smoked-glass  plate  by  the  steel  pointer  on  Its  end. 
Tills  reed  is  pivoted  at  d,  with  most  of  its  weigbl 
taken  up  by  the  coil-spring,  whose  tension  ist  adjusta- 
ble at  e.  The  parts  of  this  supporting  lever  and  long 
reed  are  so  proportioned  that  in  the  vertical  axis 
through  cZ  lies  the  centre  of  percussion  relative  to  thr 
axis  be :  hence,  if  this  is  shaken  through  be  at  right 


Fio.  1. 


angles  to  the  plane  of  tht*  Iwer,  the  vertical  tbrougb 
d  will  be  of  itself  the  axis  of  instantaneous  rotatloo. 
independent  of  tlie  heavy  mass  pivoted  there;  bene* 
the  latter  will  receive  no  impulse  at  right  sngkfH- 
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luia  of  tbft  lerer,  save  that  due  to  the  very 
friction  at  6  and  e  and  at  the  marking-point ; 
ike  pnrpose  of  the  heary  mass  is  chiefly  to  fur- 
ly  its  inertia,  the  necessary  fulcrum  upon  wliich 
roome  this  slight  friction.  These  principles,  as 
Is  centre  of  percussion,  and  axis  of  instantane- 
itation  reiative  to  the  axis  of  support,  are  espe- 
insisted  on  by  Professor  Ewing  as  essential 
es  of  a  reliable  seismometer.  Two  of  these 
mtal  pendulums  at  right  angles  record  the  two 


already  obtained.  Fig.  2  shows  this  record,  made  by  a 
pair  of  horizontal  pendulums  multiplying  the  motion 
six  times.  As  here  reproduced,  it  is  about  twice  the 
actual  motion  of  the  ground.  The  Inner  circle  gives 
the  N-S,  and  the  outer  the  £-W  components.  At 
d  and  d'  are  two  cross  marlcs,  showing  where  the 
pointers  rested  when  the  plate  was  stopped ;  and 
their  angular  distance  is  that  to  be  used  in  connect- 
ing the  two  circles  to  obtain  the  simultaneous  motion 
of  the  two  points.    The  motion  began  on  the  outer* 


Fio.  2. 


pilar  components  of  the  horizontal  motion 
rotating  smoked-glass  plate. 
y  other  ingenious  and  novel  forma  of  appara- 
registering  the  horizontal  motion  of  the  earth 
icril>ed  in  chapters  11.  and  ill.,  and  various  de- 
ire  described  in  chapter  iv.  for  measuring  the 
1  component  of  the  motion. 
reproduce  the  trace  of  the  earthquake  of  1881, 
&  Fortunately,  Professor  Ewing  was  present 
its  occurrence,  and,  as  it  drew  to  a  close,  lifted 
irklng-levers  from  the  plate,  so  that  their  sub- 
t  trace  should  not  obliterate  at  all  the  record 


E-W,  circle  at  a  (corresponding  to  a'  on  the  inner), 
and  thence  can  be  easily  traced  nearly  twice  round 
the  circle  to  c,  where  the  pointer  was  lifted  (corre- 
sponding to  c'  on  the  inner  circle).  There  was  no 
appreciable  motion  in  a  N-S  direction  till  about  ten 
seconds  after  it  began  at  a,  E-W  ;  but  it  began  quite 
suddenly  just  before  b\  and  can  be  traced  twice  round 
to  where  the  plate  stopped  at  d".  The  rotation  time 
was  about  eighty  seconds,  and  the  earthquake  bad 
lasted  about  two  minutes  and  a  half  when  the  plate 
was  stopped.  Feeble  movements  were  observed  some 
time  longer. 
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In  fig.  3r  Professor  Kwing  has  carefully  combined 
the  motion  of  the  two  components  so  as  to  give  the 
actual  patl)  of  a  point  of  the  earth's  surface  for  a 
short  lnter\al.  From  p  to  (/,  following  tlic  arrow- 
heads, it  shows  tliat  motion  (magnifleil  six  times) 
during  an  interval  of  three  seconds. 
This  same  characteristic  wriggling  motion  is  shown 
in  iig.  4.  wliich  is  the  entire  record, 
{f^\rr^-^^  magnified  three  and  a  half  tlmeiK, 

upon  a  stationary  plate,  of  an  earth- 
quake which  occurred  on  April  2U, 
\i^\  and  lasted  four  minutes  and 
a  half.  It  is  quite  likely  that  the 
eartliqnakes  whicli  recently  shook 
up  our  middle  and  western  states  would  hare  given 
a  somewhat  cimilar  record. 

The  principal  characteristics  of  the  average  earth- 
quake in  the  plain  of  Tokioare:  1°.  The  motion  of 
the  ground  begins  very  jrradually.  2P.  An  earth- 
quake consists  of  many  successive  movements,  and 
there  is  almost  always  no  Hinglu  large  one  which 
stands  out  prominently  from  the  rest,  o®.  The  dis- 
turbance ends  even  more  gradually  than  it  begins. 
4*^.  The  range,  the  periotl,  and  tiic  direction  of  move- 
ment, are  exceedingly  and  irregularly  variable  during 
any  one  earthquake.  5^*.  The  duration  of  disturb- 
ance of  the  ground  is  rarely  lesn  than  one  minute,  and 
often  several  minutes.  0°.  Kvcn  in  somewhat  de- 
structive earth quakc!*.  the  greatest  displaccniont  of  a 
point  on  tlie  surface  of  the  soil  is  only  a  few  milli- 
metres. 7°.  The  vertical  motion  is  jrcnerally  much 
loss  than  the  liorlzontal.  i^°,  A  mass  shakon  hack 
and  forth  in  the  most  severe  earthquakes  of  Tokio. 
wouiil,  if  it  did  not  slide,  be  urged  by  a  horizontal 
force,  which,  at  its  maximum,  would  ei|ual  aboiit 
one  thirty-third  of  lis  weight.  This,  regularly  re- 
peated, i-i  sullicient  to  crack  brick  walls,  and  some- 
times throw  down  chimneys. 

To  tlie  many  readers  who  have  had  no  experience 
of  earthquakes,  but  are  accustomed  to  think  of  them 
as  a  sudden  violent  thrust,  accomplishing  at  a  blow, 
as  it  were,  all  their  disastrous  work,  the  preceding 
descriptions  will  he  a  somewhat  new  revelation. 

Professor  Kwing  plainly  shows  that  as  seismom- 
i!ters,  the  instruments  in  use  by  Palmieri  and  others 
are  worthless ;  for  not  one  of  them  can  he  depended 
uiion  to  give  a  reliable  measure  of  the  direction, 
perlwl.  or  amplitude  of  the  vibrati(»ns  of  the  ground, 
most  of  them  being  designed  to  record  a  single  violent 
thrust  in  one  direction,  and  nothing  subsequent,  and 
the  greater  part  of  them  being  sonn-  form  of  stable 
pendulum  which  is  almost  certain  to  be  set  swinging 
in  an  eartliquake  through  anipliUides  far  greater 
than  the  earlh  itself,  and  thus  to  mask  entirely  the 
motion  of  the  latter. 

One  novel  '  lime-taker,'  the  invention  of  Professor 
^ftiii..  whose  work  in  Japan  is  so  well  known,  is 
"jj.jjpe^^'^ ote.  A  clock  has  its  hour,  minute,  and 
worthy  of  h'*'*  *^"  **'*^  centre  of  the  face,  and  of 
seconds  hands  ^^^^*  ^*'*''^  ''"**^  turned  up  into  the 
different  lengtlii*!**-'**  ^^''**'  ''"'*'  J^iuo'ti''*!  with  print- 
sjiuie  plane  jindt*"  *  ^'"''^'''^  "^""'  w>»'''>»' ^'■*'*'"  ^ 
t^T's  ink.     fn   j-p^j,,circuit,  a  carria£:e  travels  up  and 

-^t'isnioscopc  oloses  a 


presents  a  disk  to  the  face,  and  then  backs  ofTagain, 
carrying  an  ImpresBion  of  the  instantaneous  [toiiUon 
of  the  three  hands,  and  leaving  the  clock  to  go  on 
undisturbed. 

The  closing  chapter  treats  of  the  constnictive  de- 
tails and  requirements  of  a  seismological  observatory; 
and  a  series  of  experiments  by  Professors  Milne  and 
Gray  are  noticed,  in  which  it  was  soaght  to  deter- 
mine, by  a  series  of  artificial  earthquakes  (dropping 
heavy  weights  in  a  foundery,  and  exploding  buried 
cartridges  of  dynamite)  in  connection  with  tiioe- 
recording  sel^imometers,  the  velocity  of  transmidsioD 
through  the  ground.  These  gave  4^8  feet  per  wcond 
for  normal,  and  357  feet  i)er  second  for  Iransrerw, 
waves.  This  was  through  hardened  mud.  Mallet's 
earlier  experiments  gave  for  sand  S25  feet,  for  jointed 
granite  1.:KK1  feet,  and  for  solid  granite  l,ti65  feet,  per 
second.  Tlie  last.  Professor  Ewing  remarks,  is  prob- 
ably very  much  too  low. 

This  element  of  earthquake  motion,  the  vetocitv 
of  transmission  through  the  earth's  crust,  is  very  in- 
exactly known ;  and  the  author  notes  the  desirability 
of  extending  the  observation  of  earthquakes  overs 
considerable  region  of  such  a  countr>'  ^  Japan  bj 
means  of  many  stations  connected  by  telegraph,  tv 
which  simultaneous  time-signals  can  be  i«ut,  and 
at  which  the  same  earthquake  may  be  recorded  on 
rotating  plates,  together  with  a  record  of  the  al>sulute 
time.  These,  if  sufRciently  widely  distributed  aod 
numerous  enough,  would  give  us  valuable  data  re- 
garding the  latitude,  longitude,  depth,  and  time  \A 
the  origin  of  the  disturbance,  and  the  velocity  of  il5 
transmission  to  the  surface  in  all  dirHetions,s«i«i"i*- 
ing  it  rectilinear  and  uniform.  Regarding  tb«  jk."?*!- 
inlity  of  tills.  Professor  Ewing.  in  li»e  article  ref^nwl 
to  above  {Mature,  June  19,  1884),  speaks  asfolM*: 
**But  all  this  deiwnds  upon  our  being  able  to  rtoyg- 
ni/.e  at  the  various  stations,  some  one  wave  out  u( 
the  complex  records  deposited  at  each ;  and.  espei'Ui- 
ly  in  view  of  the  curvilinear  nature  of  the  motion, 
it  woukl  be  hazardous  to  say,  without  trial,  wliethfr 
this  can  bo  done." 

In  conclusion  it  may  be  said  ,tl»at  the  whole  work  i? 
exceedingly  interesting  and  valuable;  and  Profi'SS'>r 
Ewing  is  to  be  highly  commended  for  thus  hringins 
together  the  best  results  of  modern  methods  in  esi'-t 
seisinometry,  and  for  showing  the  sources  of  t^rmr 
and  tlie  fallacies  in  older  methods  aud  theories.  Tli?* 
work  should  receive  as  wide  a  distrilmllon  as  pi»*'-il'i'' 
by  the  University  of  Tokio.  H.  M.  PAii.- 


EXCURSION  MAI'  OF    THE  VI  CI  SHY 
OF    BALTIMORE. 

TiiK  need  has  long  been  felt,  among  those  stiidi'iit* 
of  the  Jolins  Hopkins  university  who  are  espetially 
interested  in  the  stuily  of  natural  history,  of  a  relia- 
ble map  of  the  adjoining  country,  on  a  suitaljle  soak 
and  so  mounted  as  to  be  adapted  for  convenient  pu'li**! 
use.  It  is  believed  that  a  few  words  reg.aniinstli* 
method  by  which  the  want  of  it  has  been  reirntlv 
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111  BttUiinore,  will  hnve  more  limn  a  merely 
rest, 

tudciit*  and  instructors  of  tlie  univt<rMly 
[irk  nAtiirally  inclines  ilicni  to  out-of-door 
oiiM  arc  asMiriatrd  iti  wliivl,  is  known  a.^thA 
Is*  0«)d-{.*luh;  i»rid  it  was  (ieHdt'd  by  the 
of  this  club.  Ibat  a  map  on  a  ?<:alt*  of  h 
the  Inrli,  covering  an  arpji  twt.'nty-fiv«  mile** 
ill)  the  city-hall  of  Baltimore  us  its  central 
■c»u)il  :4nip)y  supply  all  prt'sent  needs,  The 
9»  in  the  way  of  the  conslnicllon  of  such  a 
r,  however,  coneiderable.  Tho  oarlographlc 
t  alrrady  exisiin;;  were  vi-ry  frapuental,  and 
ncli  in  iheirforra,  scale,  and  reliability,  while 
X  copi  of  a  new  survey  of  »o  largo  an  area 
of  Ih*.*  quention.  Mr.  Albert  L.  Webster, 
;  whnhad  had  fouryears'  ejEperlcnee as  topog- 
n  the  U.S.  gcoloclcal  aiirTey,  submitted  a 
Ibc  truBteeti  of  the  universUy,  which  met 
iir  hrariy  approval. 

Aps,  of  vliataoever  kind,  relating  to  the  area 
lion,  wort*  coUerted  and  carefully  compared, 
I  accurate  of  them  being  reduced  to  a  unifonu 
A  drawing  on  the  scale  of  two  inches  to  a 
as  then  commenced,  upon  whldi,   however, 

most  reliable  material  —  the  work   of  the 

il-«urTey,  which  covered  about  one-lliird  of 
pe  area  —  was  incorporated.  The  remainder 
JrawinR  was  left  blank,  with  the  intention  of 
upon  it  in  future  only  such  niatfrial  as  is  up 
t-andard  of  the  coast-survey  work.  For  the 
lig  two-thirds  of  the  area  a  tracing  was  made 
te  best  existing  sources,  and  the  two  tojjelber 
ig  and  tracing)  reduced  one-half,  and  photo- 
iphed.  l*he  present  published  map,  therefore, 
scale  of  one  mile  to  an  inch,  and  represents 
t  existing  Information  relating  to  the  vicinity 
more.  It  IS,  however,  not  In  any  way  to  bo 
d  as  complete  or  Hnal,  but  only  as  the  flrsl 
ward  the  attainment  of  a  really  good  reprc- 
W  of  the  region.  Il  is  douh(1e!>!<  faulty  in 
particulars,  and  is  certainly  very  deficient  In 
i;  no  topography.  With  a  view  to  its  imjirovc- 
\x\y  suggestions  rclatingtoeiiher details  or  the 
chariK-ter  of  the  map,  as  well  as  any  infor- 
regarding  accurately  determined  elevations 
the  area,  are  earnestly  Aulirited  from  all  per- 
hu  may  make  use  of  it.  Jn  this  way  it  Is 
that  the  map  may  be  a  cnnstant  growth,  im- 
[  year  by  >ear  through  (be  criticism  and  sug- 

of  lliose  interested  in  it. 

Mho  original  drawing  has  once  been  made,  the 

i.'mbod>lng  improieinents  and  publishing  suc- 

edltlons  is  not  large,  and  may  easily  be  de- 

by  the  *alo,  at  a  moderate  price,  of  the  printed 

Tli«  n;illimore  maj^s,  cut  into  sections  and 
*d  on  linen,  folding  Inloa  pockct-casc,are  sold 
liar  each. 

details  are  given  In  the  hope  of  eliciting 
Unns,  f-rof  inciting  similarcliibs,  in  other  cities 
gotxl  map  is  a5  much  niH'ded  as  in  Ballimorc, 
t  the  development  of  something  of  the  same 


THE  J^EW'YOnK  AGHiCULTUHAL  STA- 

Tioy, 

Stcnnd  annual  rf^rt  of  the  hoard  of  coniroi  of  iHe 
!\'tw-Yorl'  nfjrtrultural  experiment- xUttton  fur  the 
year  IHSS^  wuh  the.  rfports  of  the  diffctor  and  on- 
cers. Albany,  Weed ^  Parsons,  ^-  Co.,  pr.,  ISm. 
279 1).     8°. 

Is  the  s|me<»  at  our  connuaurl  it  is  impossi- 
ble to  make  nny  ndequ.nte  review  of  the  large 
;imouiit  of  vnluftlde  work  which  we  tiiid  in  the 
New- York  report.  In  general  it  may  he  said 
thnt  it  pttrtakes  of  the  elmruclei^  of  l)oth  the 
classes  of  experiments  s^/okrn  of  in  our  eom- 
tnents  on  p.  ."Kill.  Some  of  it  lies  on  the 
boixler-laud  between  the  two,  yielding  rcsnlta 
of  more  or  less  immediate  value  to  iiolli  science 
and  practice.  We  Include  here  such  expcii- 
ment«  as  those  upon  mctho<is  of  cutting  seed- 
potatoes  ;  the  influence  of  depth,  und  rlistauce 
flimrt,  of  planting,  upon  the  crop:  the  etfeota 
of  mulching,  cultivation,  root-pruning,  and  the 
like.  Others  are  more  tlistinclivcly  scientific 
in  their  aim,  yiich  aa  the  lysiraeu-r  observa- 
tions, the  notc»  on  hybridization  in  maize,  the 
expenmeni3  u|x)n  the  iufiuence  of  food  upon 
milk  and  butter  production,  etc. 

IVrhaps  the  most  noteworthy  jMjrlion  of  the 
rcjx'rt  is  its  proposed  mctho<l  of  classification 
of  nrtilicial  \niieties  of  plants  for  pur|KJse8  of 
idenlificnlion.  This  method  ih  based  on  the 
belief,  contiruutl  hy  two  years  '  observations, 
that  those  portions  of  the  plant  for  whose 
sake  it  is  e8i>eciaUy  cultivated  :ire  compara- 
tively constant  in  form  within  the  same  variety, 
umler  the  circumstances  of  cultivation,  while 
the  agrictdturally  unimportjint  parts  nniy  show 
consideraljle  variations.  Tor  example:  tlio 
roots  of  any  particular  variety  of  beet  will 
show  comparatively  little  variation,  while  the 
lops  may  present  very  cousiderable  ditl^rences. 
AHiQcial  selection  has  here  iniprcfiseil  certain 
desired  qnnlilies  nt>on  the  root,  but  paid  little 
or  no  attention  to  the  lops. 

Procee<ling  upon  this  belief,  it  is  proposed 
to  base  the  chtssilicalion  in  *  agricultural  bota- 
ny' upon  till'  agrietiUurally  Important  part  of 
the  plant.  Thus  all  root-crojis  wouhl  be  united 
into  one  class,  irrespective  of  their  ordinary 
botanical  rel:ilionslups,  this  class  to  be  sub- 
divided iuto  smaller  groups  in  accordance 
with  the  form  of  the  root. 

Stich  n  method  of  classification  for  a  pai'- 
ticnl.nr  pnri>ose  would  apijear  to  be  legitimate. 
Its  final  Juatitication  is  to  be  sought  in  its 
success,  and  of  this  it  is  text  early  to  ju*lge 
When  the  observations  sliaU  have  been  ex- 
lenilcd  over  a  term  of  years,  and  the  constancy 
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of  varieties  established^  agricultural  botany 
may  prove  of  much  value  to  the  farmer,  gar- 
dener, and  seedsman.  Until  then  it  belongs 
in  the  category  of  hopeful  oxpcriments. 


MINOR  BOOK  NOTICES. 

A  treatise  on  the  aftju$tment  of  ohservationM^  with  appli- 
cations  to  geodetic  work  and  other  measures  of  pre- 
cision. By  T.  W.  Wright,  B.A.,  late  assistant 
engineer  IT.  S.  labe-suiTey.  New  York,  Van 
Nostrand,  1884.    437  p.     8°. 

The  student  of  the  method  of  least  squares 
often  fails  to  grasp  the  true  meaning  and  sig- 
nificance of  the  method,  from  the  want  of  illus- 
tration and  well-chosen  applications.  The  chief 
merit  of  Mr.  Wright's  book  is  in  the  collection 
of  examples  which  have  been  drawn  from  the 
records  of  actual  work  in  which  the  author  has 
been  engaged.  Besides  the  application  of  the 
methods  of  least  squares  to  the  results  of 
triangulation  and  of  levelling,  a  chapter  is 
devoted  to  these  methods  in  relation  to  line- 
measures  in  general,  and  to  the  calibration  of 
thermometers. 

There  are  some  observers  who  are  tempted 
to  believe  in  tlie  infallibility  of  certain  criteria 
proposed  by  different  writers  for  tlie  dctenni- 
nation  of  tlic  weight  of  observations.  There 
are  others  who  reject  tlie  mathematical  criteria, 
and  prefer  graphical  methods  as  guides  to  a 
correct  judgment.  Mr.  Wright  is  one  of  tliose 
who  pivfer  to  look  at  observations  from  the 
practical  observer's  point  of  view.  His  treatise 
will  therefore  be  of  interest  to  the  mathemati- 
cian who  desires  to  frame  criteria  wliich  will 
represent  more  closely'  the  results  of  experience, 
and  will  prove  of  great  utility  to  the  practical 
man. 


Recent  profjreax  in  dynamo-electric  machines^  heivg  n 
supplement  (n  ihpmmn-electi  ic  mnchinery.  By  Prof • 
Sylvaxus  p.  Thompson.  New  York,  Van  No-t- 
trandy  1S84.  (Van  NostranU  sc.  aer.,  No.  75.) 
113  p.,  illustr.     24=^. 

TiiR  writers  who  rapidly  assimilate  the  ad- 
vances in  electrical  engineering,  and  present 
their  knowledge  to  the  public  in  an  intelligible 
way,  are  doing  veiy  usetul  work.  The  treatises 
of  Professor  Thompson  arc  increasing  upon 
the  electrician's  book-shelf.  The  time  h.os  not 
arrived  for  a  standard  treatise  on  electrical  en- 
gineering, on  account  of  the  rapid  changes  and 
development  of  the  subject.  Until  we  can 
have  sucli  a  standard  treatise,  we  must  rely 
upon  brochures  like  this  latest  production  of 
Professor  Thompson. 


The  reader  will  find  in  it  an  account  of  Hr, 
Hopktnsou's  modifiDation  of  the  Edison  dynt- 
mo,  and  also  a  descriplton  of  the  latest  modi- 
fieations  of  the  Gillcher  machine,  and  tlm  of 
the  Thomson -Ferranti  machine. 


Wonders  and  curiosities  of  the  railwaw;  or,  Stans 
of  the  locomotive  in  every  land.  Bj  Wnxui 
Sloanb  Kenkedt.  Chicago,  Griggs,  18U. 
16+254  p.     12^ 

Oke  is  a  little  startled,  on  opening  this  book, 
to  find  mentioned  the  **  huge,  ample-shadoned 
foundry- ;  the  peculiar  fragrance  of  bnmteirtfa 
and  iron ;  .  .  .  the  boy  controlling  the  faoge 
steam-hammer;  . .  .  and, finally, thcgreatcriDe 
that  lifts  up  the  monster  in  chains,  and  caniei 
it  to  the  doorway,  and  sets  it  down  in  all  the 
resplendence  of  its  polish  and  paint,  ready  to 
begin  its  thirty  3*ears  of  toil,"  with  nothing 
predicated  of  them ;  but  is  relieved  immedi- 
ately by  the  statement  that  *  this  is  the  build- 
ing of  the  locomotive.'  Tliis  introductoiy 
chapter,  in  which  *■  our  old  Homeric  poet 
Whitman  *  receives  praise,  and  which  may 
have  been  written  by  him,  should  not,  however, 
deter  the  reader  from  going  deeper  into  the 
book.  From  chapter  ii.  on,  the  writer  telb 
the  anecdotes  he  has  collected  in  regard  to 
the  railway,  and  has  succeeded  in  bringing 
together  a  most  entertaining  collection.  Tire 
account  given  of  the  Quincy  railway  must 
change  the  impression  that  many  have  of  that 
so-called  'first  American  railroad.*  The  chap- 
ter on  the  '  locomotive  in  slipi)ei*3  *  is  devoted 
to  the  history  of  the  railway-  in  the  east,  and  at 
times  is  especially  amusing.  The  author  also 
touches  upon  the  *■  vertical  railway  '  (the  eleva- 
tor), upon  the  various  mountain  railways,  aiid 
upon  the  recent  attempts  to  use  electricity  as 
a  transmitter  of  power. 


NOTES  AND  NEIVS. 


A  coxpEREXCE  to  formulate  plans  for  the  syste- 
matic observation  and  discussion  ot  earthquakes  wu 
recently  held  in  the  roomi  of  the  U.S.  geological 
survey  in  Washington,  at  which  there  were  present 
Messrs.  Powell,  Dutton,  and  Gilbert,  of  the  surrey. 
Abbe  and  Marvin  of  the  signat-servico,  Paul  of  iW 
naval  observatory,  Rockwood  of  Princeton,  and  Darii 
of  Harvard  college.  It  was  decided  that  three clisws 
of  observations  should  be  attempted ;  the  first  claw 
consisting  of  thoi^e  made  by  self-registering  seismom- 
eters of  approved  pattern,  upon  which  Messrs.  Paul, 
liockwood,  and  Marvin  are  to  report  at  an  early  date. 
The  second-class  observations  will  be  chiefly  to  deter- 
mine the  time  of  shock,  probably  by  means  of  a 
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pb  of  r«Ialively  moileratc  cosL  The  third 
IncUute  ordinary  iion-in&tminenial  observa^ 
rdliig  to  a  system  to  be  prepared  by  Pro- 
kwood.  iL  is  expecteil  that  a  considerable 
of  iht*  firsl  uid  second  claits  instruments  will 
Ktaioed  by  co-operalioii  of  public  institutions 
^emmcnt  bureaus,  nt  observatories  physical 
■ries,  army  arflenal^  and  signal-service  sta- 
nd iiHvy-yards  :  while  ihc  Instructions  for  the 
I  oUser%-iUions  will  l>e  item  to  all  the  rt'guliir 
^nntrcr  observers  of  ihe  signal-service,  llie 

for  the  Slate  weather  fterviees,  and  to  all 
bo  desire  to  aid  in  Ihe  work.  In  order  U\ 
lie  work  on  the  most  profitable  dislricL^,  a 
recordeil  shocks  will  bo  prepared  by  IVofesior 
I04l;and  the  »clecl)on  of  stations  will  then  t>e 
(I  by  Mojssra.  Kockwom),  Abbe,  and  Davis. 
iStudius  will  be  undertaken  on  the  matters 
IgTAphy,  previous  observations,  nnd  instru- 
tlic  nholo  work  being  under  the  direction  of 
Dgk'al  survey. 

I  recent  works  of  the  U.S.  geological  survey, 
Klally  the  remarkable  report  of  Oapt.  T)ut- 
IB  piven  an  opportunity  to  Professor  Tratit- 
\l  Moticuw  to  draw  a   parallel   between    the 
lU  structure  of  Colorado  and  that  uf  European 
which  appears  iq  the  bulletin  of  the  Moscow 
uf    tialuralisls.     In    Russia    thu    ^^ilurian, 
carboniferous  limestone,  and   lower  Per- 
ries  are  nnirinc  deposits,  while   the   upper 
Is  of  fresh-water  or  torreslriai  orighi.    The 
lower  Jurassic  rocks  are  also  coiitlnf'ntal 
or  seem  to  be  so  to  a  great  extent,  while 
Iuras<>ic  groups  arc  again  of  marine  origin, 
the  chalk,  which  contains  only  hhwuls  with 
tation.     Three  purtfl  of   the  lerliaiy  series 
terrestrial  and  frcjih-walpr  d^-pusiis,  marine 
i  appearing  only  in  the  south;  and  the  (|ua- 
Js  also  a  continental  formation.     Such  being, 
1^  to  Professor  Trautschold,  the  structure  of 
lie  had  already  concluded  that  in  the  north- 
ji«pheru   there  wa*  a  general  retreat  of  the 
Iig  paleozoic  times,  and  a  growth  of  contl- 
lp*»li  which  the  caibonifcrou*  and  tluMi    the 
;   tlorns  largely  Increa^^ed ;  European    Russia 
uring  iho  trinsiiic  nnd  the  first  half  nf  the 
pi^riodi".  a  continent  with  nearly  the  same 
na  imw.     During  the  second   lialf    of  the 
}  prriod,  aiiollicr  subsidence  of  the  continent. 
Ivance  by  it  into  the  northvru  hemisphere, 
ok   place;  without  reaching,   however,  tho 
el    lliat   it   had   had   durin;^  the  |>aleozt>ic 
be  sea  remaining  shallow.     A  si?cond  retreat 
water  took   place   during  the    tertiary  and 
ry  periotls.    Similar  oscillations  might  well 
in    Professor    Trant^chold's    opinion,    the 
Ijre  of   the  Grand  Cafion  district,  where   the 
|4ou  l)ctweeii  Ihe  Jurassic  and  irlaask  is  as 

PI  Kus>ia. 
recent  experinienta  to  determine  the  abso- 
pe  of  the   flexor  muscles  of  dt'cai>o<l  crusta- 
^rofc*sor  Feliic    Platf'au   of  iiand,   Belgium, 
that  Ihe  absolute  ur  static  force  of  Uie 


muscles  of  the  claws  of  crabs  is  relatively  weak,  and 
that  while  the  adductor  tntiMch*8  of  some  lamelli- 
branchs  are  comparable  with  those  of  mammals,  and 
others  with  the  more  powerful  muscles  of  the  frog, 
the  muscles  of  the  claws  of  crustaceans  can  be  com- 
pared only  with  the  weakest  muscles  of  the  frog. 
Tlie  relation  between 
the  absolute  force  of  ^ 

the  muscles  of  man 
and  the  greatest  piiw- 
er  Plateait  had  ob- 
served in  the  crusta- 
ceans, convinced  him 
that  the  contractile 
force  of  the  muscular 
fibre  is  not  the  same 
in  all  animals.  Ar- 
thrf>|KKls  are  inferior 
in  this  respect  to 
mammals  and  to  la- 
mellibranchs.  Crus- 
lacuauF,  like  inrect-s, 
have  iu  proportion  to 
I  heir  weight  much 
greater  power  than 
the  vertebrates. 
When  experimented 
on,  as  in  the  figure 
given,  he  found  that 

rommon  crabs  could  raise  from  onf^  tf>  two  and  a  half 
kilograms,  representing  a  force  which  he  thought 
clearly  explaine*!  the  miAhaps  undergone  by  tliese 
animals. 

—  The  women  medical  students  of  Paris  have  pro- 
aentod  a  petition  to  tltc  authorities  for  pt?rnilssion  to 
walk  Ihe  hospitals,  and  l»ecome  house-surgeons  there- 
in. The  p4^lilion  Is  supported  by  a  considerable  num- 
ber of  physicians  and  surgeons. 

—  The  ship  Occidental,  at  San  Francisco,  Nov.  14, 
re|K>rl8,  *'  At  six  p.m.,  Nov.  4,  a  hundnil  and  fifty 
miles  off  Mendocino,  C'al.,  had  three  .*hork<*  of  earth- 
quake, nnd  a  few  hours  later  twn  more  heavy  ones." 

—  Mr.  E.  Knlpphig,  meteorologist  of  the  Imperial 
meicoiYdogical  observatory  at  Tokln,  def^crihes  in  the 
September  number  of  i\\^  MUlhcHuti\itYnhr  il*uiHch(^ 
{jentltsrftt'p Jiir  Tiatut'  wtfl  rolkeritumlr  (hla/dniH,  the 
rapid  development  of  weather  telegraphy  in  Jafuin. 
There  arc  now  twenty-four  stations  iti  the  empire 
connected  by  telegraph;  and  on  the  basin  of  their 
observal  ions,  supplemented  by  despatrht'S  from  China, 
three  daily  synoptical  maps  are  published  in  Japanese 
and  Englii^h  cliaraeteri<.  Observations  are  taken  at 
six  A.M.,  and  two  and  nine  rvM.,  *  Japan  '  time,  which 
is  about  that  of  the  Kioto  mciidian  ;  S4^i  that  the  even- 
ing observation  corresponds  to  eijiht  o'clock  ^Cbina 
coast'  time,  six  o'clock  *  lU'ngal'  time,  four  o'clock 
•Persian*  time,  oneo'olock* German'  tune,  andnuon 
In'Engllsh*  (Greenwich)  time.  The  direclur  of  the 
service  Is  Mr.  I,  Aral;  aiidlheobser\'ers,  lelegrapbers, 
draughtsmen,  nnd  printers  are  all  Japanese.  The 
first  weather  map  was  printed  on  March  1,  ISH;),  and 
the  trMally  issue  begau  a  month  later.    The  chief 
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iiee<l  of  the  Bcnice  at  preeent  is  the  addition  of  the 
fifty-six  lighihouses  to  the  other  stations,  an<l  the 
contttniction  of  a  submarine  cable  to  the  Liulviti  (Loo 
Choo)  Islands. 

—  The  first  part  of  the  Atlas  of  the  western- 
niiildle  anthracite  coal-field  has  lately  been  issued  liy 
the  Second  geological  survey  of  Pennsylvania,  the 
work  beinpr  in  charge  of  Mr.  C.  A.  Ashburner.  It 
comprises  the  district  between  Ashland  and  Mahanoy 
City,  and  is  in  the  same  style  of  construction  as  the 
atlas  of  the  Panther-creek  basin,  of  which  mention 
has  already  been  made  in  Science  (1.  301>).  The  new 
maps  fully  maintain  the  high  standard  of  accuracy, 
and  the  careful  distinction  l>etwecn  oliservation  and 
inference  that  characterized  the  earlier  number  of 
this  important  contribution  to  practical  geology.  The 
atlas  includes  four  mine-sheets  (1  :U,000,  with  under- 
ground fifty-foot  contours  of  mammoth  coal-bed), 
three  topographical  siieets  (1:11),200,  with  surface 
fonn  in  ten-foot  contours),  and  four  cross-section 
sheets  (scale,  1 : 4,8(X)).  The  reference-lines,  marking 
out  squares  of  two  thousand  feet  on  a  side,  are  now 
properly  adjusted  to  the  true  meridian,  instead  of  to 
the  local  and  temporary  magnetic  north,  as  before; 
and  the  ground-colors  representing  the  geological  sub- 
divisions are  changed  to  tints  of  rather  more  agree- 
able tone.  The  full  indication  of  the  known  facts  on 
the  basis  of  which  the  area  and  altitude  of  the  coal- 
beds  are  represented,  and  their  careful  separatioti 
from  hypothetical  lines  of  outcrop  and  dip,  make  it 
iwssible  for  both  the  practical  and  the  theoretical 
geologist  to  use  these  sheets  with  as  little  effect  as 
possible  from  the  personal  equations  of  those  who 
maile  the  maps.  Besides  being  issued,  folded  in  the 
octavo  atlas,  the  sheets  can  l>e  bought,  unfolded  and 
singly,  at  simple  cost  of  printing,  —  about  fifteen 
cents  apiece. 

—  In  a  recent  lectunr  upon  the  lanf^uagos  of  the 
American  aboriginos  before  th«>  Lowell  institute  in 
Boston,  Prof.  I).  H.  IJrinton  endeavored  to  show  the 
general  characteristics  of  the  .Vinerican  languages  to 
be  Kt/ntheHh,  or  the  blending  of  a  number  of  w.tinis 
into  one;  incorporatintt,  or  the  absorption  by  the  verb 
of  both  subject  and  object:  and  the  peculiar  use  of 
pronouns.  Other  features  were  described  and  illus- 
trated, such  as  the  absence  nf  grammatical  gender 
and  of  the  true  substantive  verb,  the  rarity  of  nu- 
merals and  of  the  true  a<ljective,  and  the  difference 
in  the  speech  of  the  two  sexe5t  an<l  of  different  age:)  and 
classes.  In  spite,  however,  of  the  absence  of  alt  ety- 
mology, these  languages  are  very  interesting.  While 
they  lack  in  parts  of  speerh.  they  are  rich  in  themes 
and  ideas.  They  were  shown  to  com]>are  favorably 
with  Kuroi>ean  languages  in  respect  to  their  vocabu- 
laries and  their  ability  to  express  abstract  ideas,  but 
to  Ite  deficient  in  respect  to  sentenee-buihiing.  The 
lecturer  claimed,  however,  that  the  importance  of 
any  language  depended  upon  the  u>e  that  was  made 
of  it.  After  showing  that  unwritten  language  is  not 
neeessmly  liable  to  the  greatest  changes  and  fluctua- 
tions, ami  that  language  forms  a  satisfactory  basis 
ftir  studying  the  laws  of  ethnology,  the  eliaracteristic 
features  of  the  principal  aboriginal  tribes  of  North 


America  were  briefly  sketched,  and  the  pecullaritifs 
of  their  language  descrlbeil.  The  NarwaUl  l.uipuage 
of  Mexico  was  asserted  to  be  the  only  aborij^iiml 
American  language  for  which  a  regular  proftssor- 
ship  had  b<'eu  established  in  any  university.  The 
literature  which  surviveS,  of  the  native  languages  of 
Mexico  and  Central  America,  was  deJK:ribetl.  The 
lecturer  closed  by  urging  those  who  wished  to  study 
the  American  languages  to  do  so  at  once,  as  the  Uin« 
was  not  far  distant  when  these  langiuges  would  have 
entirely  disappeared. 

—  Professor  Liversidge  of  the  Sydney  univeraity, 
says  Nature,  sends  to  the  local  press  a  suggestive 
communication,  in  connection  with  the  recent  meet- 
ing of  the  British  asf-ociation  in  Montreal  and  the 
invitation  forwarded  by  the  Victorian  premier  to  visit 
Melbourne  next  year.  Feeling  how  insurmountable, 
for  the  present,  are  the  obstacles  to  such  a  visit,  the 
writer  proposes  what  appears  to  be  a  very  wise  titer- 
native.  Instead  of  lookhig  forward  to  a  near  visit 
from  the  association,  he  suggests  as  a  preliminary 
step  a  federation  of  the  various  scientific  societies  Id 
Australia,  Tasmania,  and  New  Zealand,  into  an  Au- 
tralasian  association  for  the  advancement  of  scteoce. 
on  the  lines  of  the  British  association.  A  first  meet- 
ing of  the  new  association  might  be  held  in  Sydney 
on  the  hundredth  anniversary  of  the  colony;  whi^ 
with  the  combined  attractions  of  an  inlemationil 
exhibition,  might  induce  a  fair  number  of  aclentiik 
visitors  from  England  to  take  part  in  the  proceediiiga 
After  the  first  meeting,  gatherings  could  take  place 
annually,  or  every  two  or  three  years,  as  might  be 
agreed  upon  by  the  members,  in  various  parts  of 
Australasia.  The  writer  concludes  with  tlie  remark, 
which  few  will  gainsay,  that  such  an  association 
would  tend  greatly  to  advance  the  sciences  in  the 
colonies,  and  in  many  ways  materially  favor  their 
progress  elsewhere. 

—  Dr.  Kolliuann  announces  a  law  of  correlaiioo 
governing  the  form  of  the  face  of  European  mao. 
Two  modem  Swiss  skulls  from  the  collection  at  Basle. 
which  may  be  duplicated  in  any  collection  of  Euro- 
l)ean  crania,  represent  two  types  existing  in  the 
present  population  of  Europe,  —  the  broad-faced 
(chamaeprosope  of  the  craniologist),  and  the  narrow- 
faced  (leptoprosope  of  cranloiogy).  The  broad-faced 
variety  is  wide  between  the  eyes,  with  broad  low 
orbits,  short  nose  with  low  bridge,  wide  nostrils,  and 
broad  mouth.  The  narrow-faced  variety  has  slender 
features,  round  open  orbits  with  eyes  set  near  togeth- 
er, long  nose  with  high  bridge,  narrow  nostrils,  and 
small  mouth.  Either  variety,  if  pure,  will  present  in 
characteristic  features,  while,  if  crossed,  the  degreenf 
mi.xture  may  be  detennlned  by  the  numlM-r  of  feature." 
var>-ing,  and  the  amount  of  variation  from  the  gt-if 
eral  tvi>e. 

—  Professor  Ilaynes  requests  us  to  state  that  (he 
closing  sentence  of  his  letter  on  p.  Ml{)  should  reul.  — 

"  There  is  no  doubt  whatsoever  that  it  is  the  relics 
of  men  very  like  those  first  found  by  £urop<>an$  »■" 
this  continent,  which  Mr.  Jacoti  Messikommer  will 
help  any  one,  as  lie  did  the  writer,  to  disinter  from 
the  peat-moor  of  Iiobeuhau$en." 
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OMMENT  AND  CH/TIC/SSf, 

fti'tesTHiN  of  nmmial  Iniiniuj;  is  hegin- 
reecive  m  tbis  couiitr;^   l!ie   atieulioii 

vea.  Among  the  indicntiona  of  this 
point  tn  the  oxpcrimentR  which  are 

res8  ia  New  York,  rhiia(k'li>hiu,  St. 
bicago,  Bftllimore,  and   other  inipor- 

es :  to  the  admirultlo  tU'l»ate  (nuvcr, 
ve,  ufle(iiiatel)'    roporlcd)    which   oc- 

in  the  section  of   mccbanics  at  the 

phia  meeting  of  tiie  American  associa- 
th*?  re|»orl  presenleil  lo  eongress  a 
more  ago  on  technical  education,  by 

Iton,  The  r.  S.  commissioner;   to  the 

which  has  been  awakened  by  tlie  Biit- 

ssiasion  rejK^rt  on  the  same  subject, 
three  volumes  have  appeared  ;  and, 

bo  the  action  of  the  Slater  trustees  in 
that  the  income  which  tlioy  distribute 
le  schools  for  free<Imen  shall  only  be 
schools  when'  inannal  labor  or  bandi- 

Bncouracrcd. 

light  is  thrown  ii]>on  principles  and 
by  a  recent  pajier  on  techniojil  educa- 
David  Sandeman  and  10.  M.  Dixon 
)0V*  They  discuss  the  rolations  of 
entary  school  and  the  work-shop ; 
the  part  which  RCL-ondary  acbools  may 
preparing  boya  for  industrial  pursuits  ; 
e  sphere  of  school  work-shops  or  tech- 
iooIb.  Their  conclusions,  which  arc 
ml  interest,  though  intended  only  for 
,  are  briefly  stated,  as  follows;  Kvery 
uld  have  as  g(^oi\  a  general  eilucation 
got;  as  cHrcumstances  ditfer,  schools 
adapteit  lo  ditlerent  wants  of  the 
i  classes  ;  there  should  lie  elementary 
for  children  less  than  ibirteen  years 
mdary  schools  for  more  wlio  can  con- 
stmly  until  they  are  sixteen  :  and,  in 
91.  -  1«M. 


both,  school  work-shops  should  be  established  ; 
apprenticeships  might  thus  be  reduced  in  time  ; 
finally,  trades  should  be  taught  systematically 
to  the  young,  after  they  leave  school,  ritlicr  in 
a  work-shop  or  in  a  special  building  detached 
frctm  a  work-shop,  as  experience  may  suggest. 

An  Anr.iTMKvr  which  did  good  duty  during 
ilir  dark  ages,  but  which  has  fallen  into  disuse 
in  later  times,  has  seldom  l>eeu  UKiit*  yiatvelj/ 
employed  than  in  the  following  i)as3nge,  taken 
ftom  a  little  book  just  published,  '  On  the  dis- 
covery of  the  periodic  law  :  '  — 

**  Are  the  alumle  weights  Invariable?  This  que«- 
tlon  must  moat  probably  be  answt^rcd  in  lli**  nfflnim- 
llve.  If  the  atoDiic  weight  of  an  tijeuient  varies,  such 
variation  Is  most  likely  very  slight,  otherwise  ih** 
simple  relation  between  the  atomic  weight-*  of  Lhi- 
elemeats  when  arruiip>d  In  Uieir  natural  order  would 
lie  liable  to  hv  disturbed.*' 

Mr.   Newlands  (late  professor  of  chcmiHlry 

in  the  City  of  I^ndon  college),  who  is  the 
author  of  the  above  passxige,  is  also  a  claimant 
lo  the  honor  of  having  discovered  ^rendc- 
lejew's  periodic  law.  How  far  chemists  worv 
from  suspecting  the  truth  of  that  law  in  l«G'i, 
appears  from  the  fact,  that,  at  a  meeting  of  the 
Cliemicfll  society,  Prof.  C.  h\  Foster  hun»ar- 
ously  inquired  of  Mr.  Newlands  whether  he 
hod  ever  examined  the  elements  aotioitling  to 
the  order  of  their  initial  lettors. 


flow  MLTU  lirighter  is  sun  than  mootti'  C'an 
aiiylKHly  tell  ?  Has  anybody  tried  to  t«U  ? 
"What  shall  be  the  standard  of  measuri'ment? 
Sir  William  Thomson  has  lately  printetl  a  note 
which  conveys  some  curious  data  bearing  ou 
these  questions.  During  the  meeting  of  the 
Uritish  association  at  York  in  18H|,  be  olw 
served  the  moon  when  it  w:ia  nearly  full,  and 
at  about  midnight.  He  found  the  light  to  be 
equal  to  that  of  a  candle  at  a  distance  of  two 
hundred  and  thirty  centimetres.  Making  m> 
acL-ount  nf  the  loss  of  moonlit;ht  in  trnnsmis- 
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sion  through  the  earth's  atmosphere,  he  com- 
puted lhatt\Tent3*-seven  thousand  million  million 
candles  must  be  spread  over  the  moon's  earth- 
ward hemisphere,  painted  black,  to  send  us  as 
much  light  as  we  receive  from  her.  Probably 
forty  thousand  million  million  candles  would 
be  required  to  allow  for  absorption.  Sir  Wil- 
liam carried  his  computations  a  little  farther, 
and  figured,  that,  if  the  face  of  the  moon  which 
wc  see  were  painted  black,  and  covered  with 
caudles  standing  packed  hi  square  order,  touch- 
ing one  another,  all  burning  normally,  the  light 
i*eceivcd  at  the  earth  would  be  about  the  same 
in  quantity  (as  estimated  by  our  eyes)  as  it 
really  is. 

How  docs  moonlight  compare  with  sunlight? 
On  the  8th  of  December,  1882,  Sir  William 
Thomson  in  Glasgow  measured  the  brilliancy 
of  the  sunlight  at  one  p.m.,  and  computed  that 
it  was  about  fifty-three  thousand  times  greater 
than  that  of  a  candle-llamc.  Tiiis,  he  says,  is 
more  than  three  times  the  value  found  by 
Arago  for  the  intensity-  of  the  sun's  light. 
'So  nuich  for  a  Glasgow  December  sun!' 
Hence  he  derived  the  conclusions  that  the  Glas- 
gow sunlight  was  seventy-one  thousand  times 
the  York  moonlight,  and  that  "  wc  cannot  be 
very  far  wrong  in  estimating  the  light  of  full 
moon  as  about  a  seventy-thousandth  of  the 
sunlight  anywhere  on  the  earth."  Those  who 
arc  curious  to  know  more  of  this  inquiry  will 
find  the  note  to  which  wc  call  attention  in  the 
proceedings  of  the  Glasgow  philosophical  so- 
<!iely  for  1882-83. 


LETTERS   TO   THE  EDITOll. 

9*m  OtrrefpondentH  nrf  rtqurnted  tohe.  at  f/rtrf  an po^nlhtf.     The 
tcHUr't  name  in  in  all  v.anea  required  un  proof  of  Qm>d  fiiHh. 

The  oldest  living  type  of  vertebrates. 

1  WAR  gratified  to  have  my  own  conclusions  a*»  to 
tbc  systematic  relations  of  the  galeoid  Selacliians 
verified  by  so  competent  an  original  investigator  as 
Mr.  Oarnian.  TI)e  differences  between  us  now  are 
ficiitious  rather  than  real;  or  better,  perhaps,  they 
are  chiefly  differences  of  expression. 

As  to  the  characters  of  the  Oplslhartbri,  it  must  be 
remembered  that  I  assigned  them  iong  before  Ch  himy- 
dosclachus  was  known;  and  then  the  statement  that 
among  living  sharks  they  'alone  exhibit  *  the  *  peculi- 
.iriries '  specified,  was  literally  true. 


*The  palato-quadrate.  not  articulated  with  the 
pkull/  is  a  true  character  of  the  typical  »hari(s  and 
Ilhinae.  Of  course  the  apparatus,  tieing  the  siispeo- 
sorium  of  the  lower  jaw,  must  have  som«  connection 
with  the  cranium;  but  it  is  indirect,  and  not  direct. 
The  name 'Anarthri'  is  therefore  ouiie  appropriate, 
contrasting  well  with  '  Opiatharlhri  'and  * Proarthrl.' 
The  newly  proposed  term,  *  Mesarthri/  is,  however, 
unobjectionable,  although  I  should  still,  independ- 
ent of  priority,  prefer  Anarthri.  No  one  who  Irak 
an  intelligent  interest  in  the  subjects  in  quMtion 
would  be  misled  by  the  name  *  Anarthri,'  or  the  diag- 
noses of  the  Anarthri  and  ilhinac. 

I  must  dissent  from  tlie  opinion  that  the  Clado- 
dr)nlidac  are  related  to  theChlamydosclachidae  rathw 
than  to  the  ITybodonlidac.  To  traverse  the  questim 
wouhl,  however,  infringe  too  much  on  your  f^t'<^ce. 

Mr.  Gannan.  In  bis  substitute  for  uiy  provi-ionil 
diagnosis  of  the  Selachopliichthyoidei,  'venebnl 
condition  unknown,*  lias  added  to  our  knowledge  of 
the  group  by  verifying  my  snggcilion  (iSciVnce,  April 
11,  18S4)  that  the  "anatomy  will  pioltably  reve^  a 
structure  most  like  that  of  the  Opisthnrtbri." 

I  am  pleased  t^  find  that  the  views  of  Mr.  Gannan 
as  to  the  remoteness  of  the  Xeiiacanthini  or  Icb- 
thyolomi  from  the  true  8i*Iachians  agree  with  tiitwe 
expressed  by  my^^elf.  Tlie  Xenacantbini,  in  fact, 
appear  to  me  to  be  true  fislios  rather  than  celachims 
although  not  teleosts,  as  has  lately  been  urged. 

Tiii£o.  Gill 

Hornblende  andesite  from  the  ne^r  Bogosloff 
volcano. 

A  short  time  since,  there  were  rectMved  at  the  Xa- 
tional  museiun,  from  lileul.  (Jeorge  M.  Sioncyofibe 
Oiinalaska.  soveral  fra?'mcnts  of  rock  from  the  new 
volcano  on  IJogo-loflf  Island  in  liering  Sea.  On  ac- 
count of  tho  Interest  just  now  attached  lo  tbislocalitv, 
it  is  thought  a  brief  notice  of  these  may  not  be  out 
of  place  here. 

The  rocks  are  honiblende  nndesiles.  Twovariet!« 
were  received,  —  one  very  liglit  gray  and  sli2:litlyiinr* 
pl(>h  in  color,  fine-grained,  friable,  and  somewhat 
porous;  the  other  dark  gray  fn  color,  and  much  more 
firm  and  cninpnct  in  texture;  both  varieties  contain- 
ing macroscopic  hornblende  and  plagioclase,  and.  ui- 
der  the  microscope,  seen  to  be  nearly  identical,  each 
consisting,  of  a  gray  groundmnss  in' which  are  era- 
Iwdded  deep  reddish-brown,  strongly  dichndc  horn- 
blendes, light  green  augjtes,  and  numerous  crj'stals 
of  a  phigioclase  feNpar.  Sanldin  is  also  present,! 
very  little  apatite,  and  the  usual  sprinkling  of  iron 
oxides,  which  seem  to  be  largely  magnetite.  Tbe 
groundmass  consists  of  a  microfelsitic  Gase,  carrying 
colorless  microlites,  grains  of  opacite,  and  minute 
yellowish  and  greeni-h  particles  which  are  probably 
hornldende  and  angite.  Tiie  light-colored  variety 
contains  small  ])atrln's  of  a  nearly  colorlew  glass, 
while  the  dark  variety  secmfi  felsitic  throughout.  A 
more  detailed  dcsciii>tiuu  of  these  rocks  will  be  giv^o 
later.  Gko.  P.  Mehbill. 

Nnllonnl  museum,  Waaliingtoii, 
Dec.  1. 

Edison's  three-wire  system  of  distiibntioa 

Iteferring  to  the  article  with  the  above  headinf 
in  No.  94  of  Science  (Nov.  21),  It  is  not  difficult  lo 
sliow  tliat  the  conclusions  reached  are  not  iit  bv- 
mony  with  the  fundamental  proposiliou  govemiDg 
the  size  of  electric  conductors.  This  propusiliotiff, 
that  *Mhe  additional  running-expense  due  to  ifae  re- 
sistance of  the  conductor  shall  equal  the  interest  on 


isat.] 


HMl.'*    Tbe  correctness  of  the  principle  has 
Abllftbcd  by  Sir  Wiltiam  Thonuou  and  oth- 

thn*c-wlrc  system,  KdUon  redaccs  tho.  cur- 
one-lialf  iu  value  iit  Ibe  two-wire  systvrn, 
cuset,  tho  Lntal  resUtftiicc  of  ilic  snmc  number 
i  to  four  llnies  the  former  value,  hy  I.U«  ar- 
mi  shown  In  the  second  iliugrum  of  the  arli- 
TcU  to.  The  tntal  he.it-cnergy  ileveloped  in 
ps,  then,  rtMnahis  the  same,  filnrr  It  is  rrp- 

by  C-'r,  where  r  Is  tlie  coinhined  resistance 
imps  in  iniiltiplii  arc.  The  inferLMice  i«.  that 
«tAiici^  of  tliu  lending  wires  shuuld   also   be 

PMirfuld.     In  tlie  ariicWs  refi>rivit  to  nt  ihc 
le  page;  it  is  shown  lli.il  the  cro**-jeclion 
Hicior  should  vary  ftimply  a-*  the  currpiit 
lience  the  cniidiiclors  in  Kdisou*s  Huee- 
Mem  should  be  diutiuislicl  only  nne-half  in 
K:o;ac»l  ocoMomy  of  Wdrkiui;.     That  ihis  i« 
corri'ct  will  iippeiir  from  an  cxaminalioti  of 
rgy  expended  iu  h*'ulin^  the  lending  wip's  in 
1  cuac4.    Iu  iho  two-wire  system 

b  /?  and  r  are  Ihe  resistance  of  condnclors 

BIS  respectively.     In  the  three-wire  system  as 
hy  li^Uson 

hreo'Wlre  system,  with  douductors  half  size, 
2U  +  4r" 


iC  =  .T7,-4-^' 


(3) 


i  E'  equals  the  elcclromniivc  force  of  each  of 
dynainus  in  series.  This  eIeotr*jnioiivo  force 
iiwiM*  Lliitn  In  caM>s  one  and  two.  From  (I). 
+  ('r,  and  t:C=  C-'U  +  CV,  for  total  elec- 
IcrgyexiJfnded;  the  Di-ft  term  beinj;  ilic  hoat- 
I  the  coiiduclur»,  and  the  second  the  energy 
ftd  Iu  the  liiuips. 

(21.  JC=Ctl  -*-  CV,  as  before.  The  total  en- 
^C.'^E=  CE,  the  same  ns  before.  From  (■!], 
7i  +  CV.  and  tbe  total  elecirlcal  energy  is 
=  C'Ar'=  iC'-/»  +  C-V.  The  energy  cxpend- 
n  the  lamp!*  is  the  s.awe  in  the  three  cases, 
Bprcsciited  by  C'V ;  but  in  the  tldrd  case  the 
ate  (s  4C'-'/i,  or  only  one-half  as  much  as  In 
tr  ciucs.  In  Ktlisnn's  arrangonii?nt  the  ratio 
1  energy  expended  in  the  lamps,  and  ht>at- 
D  Lbe  mains,  is  the  same  In  his  tluve-wiro 
M  in  the  two-wire  liv^leni.  If  tlie  conduulors 
iced  to  only  half  their  former  cros«-section. 
[o  of  heat  expended  in  conductor»  to  heat 
'  '■■■  '-'ni»5  t«  only  liulf  as  Kreal  as  before. 
■  'ao(  tiieco'it  of  conductors,  or  02. 5% 
•u  their  co&t,  the  runnlng-es]>cnBcs 
ig  the  same.  With  ha)^•^izH  conductors,  the 
otild  hi'  2'»%in  Inlcrotion  cost  of  conductors, 
ill  hcftl-^>.b>le  on  conductors  ura  total  of  75%, 
of  1*2  r»%  over  the  plan  adopted  by  Edison, 
r,  Uiu  elfciri.unotive  force  of  eacli  machine 
>wer,  the  dynamos  could  be  reducml  in  s1m>, 
ir«o6t  would  be  less.  In  reducing  the  con- 
llire«'fonrlh8  In  crosi^sectiou,  the  rise  of 
Hum  for  tlie  same  quantity  of  he^it  developed 
I  is  four  limes  as  ^reat  as  in  tlie  two-wire  sys- 
)c*  llietr  capacity  for  lu*ut  is  reduced  lo  ono- 
In  lbe  caie  of  conductors  reduced  one-lialf 
the  rise  of  temperature  would  be  tbe  same  as 

|r»i  vol.  a&lv.  p.  491;  Amartcan  emgtmeer,  Nur.  T,  1B<{I. 


with  the  two-wire  plan,  since  the  energy  expended 
in  tieating  them  isnne-hatf,  and  their  thermal  capacity 
is  also  one-half.  We  have  supposed,  in  the  calculated 
economy,  tliat  the  three  wires  are  all  of  the  same  sixe. 
Their  combined  cross-section  would  llien  be  .J .  i  =  J 
of  the  combined  cross -section  of  the  two  wires  la 
the  first  plan.  The  saviny  in  interest  on  condurlors 
would  then  he  2oJJ,  Kdison  sacrifices  runnin2-ex- 
penses  in  order  to  diminish  tlie  size  of  bis  conductors 
i>eyond  what  is  clearly  the  most  economical  arrange- 
ment. Wc  take  it  for  graiiled  that  tbe  principle  of 
making  Imst  by  beat-wiisic  in  conductors  rtjual  lo 
interest  on  their  Hrsl  cost  was  taken  into  account  In 
calculating  the  size  of  conductors  in  tbe  two- wire 
plan.  H.  S.  Cahhart. 

EvAuituOt  111.*  D«e*  1. 


CAN   GHOSTS  BE  INVESTIGATEDf 

In  the  last  number  of  Science,  Mr,  Giirney, 
boaorary  secret  :irv  of  the  Sooiety  for  psychical 
research,  rejjIJes  to  luy  paper  in  Science  of  Oot. 
17,  1884.  To  ot)c  whose  cxiKTicnce  has  been 
that  scientific  discussion  is  ofLeti  ongalory  be- 
cause the  parties  seUuloitsly  refuse  to  under- 
stand each  other,  it  is  n  great  pleasure  to  read 
Mr.  Gurney's  paper.  The  reader  who  com- 
pares it  with  my  own,  will,  1  think,  have  a  fair 
view  of  the  two  sides  of  the  qucsliou  from  the 
special  point  of  view  which  we  have  heretofore 
taken.  1  ttiercforc  ask  permission  to  cotisider 
the  subject  from  a  somewhat  different  stand- 
point. 

When  one  adduces  evidence  in  favor  of  telep- 
athy between  living  persons,  each  liaviiig  the 
other  in  minri,  I  am  prepared  to  listen  iu  the 
spirit  of  one  who  feels  that  there  may  be  many 
things  on  earth  not  yet  dreamed  of  in  our 
philosophy.  But  when  an  imix>5ing  array  of 
evidence  is  presented,  tending  to  show  telep- 
athy between  a  live  man  and  a  dend  one,  I 
must  frankly  eoufess  that  1  cannot  help  receiv- 
ing it  in  tbe  spirit  of  the  African  monarch  of 
whom  the  following  story  is  told.  He  had 
captured  a  Dutchman  who  had  been  trespass- 
ing on  his  territory,  and  was  about  to  put  him 
to  death.  The  prisoner,  however,  like  the 
heroine  of  the  ^Arabian  nights,'  managed  to 
postpone  the  fatal  day  from  time  to  time  by 
inventing  stories  about  the  wonders  of  civili- 
zation with  which  to  regale  the  royal  mind. 
When  his  inventive  powers  had  reaulicd  their 
limit,  he  felt  obliged  to  fall  back  ui>on  facts. 
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and  so  told  the  king  that  the  water  in  the  lakes 
and  rivers  of  his  native  country  annually  be- 
came so  hard  that  people  walked  and  drove 
upon  it.  The  king,  in  a  fit  of  rage,  informed 
the  Dutchman  that  he  not  only  did  not  believe 
this  story,  but  now  he  did  not  believe  any  thing 
he  had  been  telling  him,  and  ordered  him  to 
Immediate  execution.  The  reader  can  point 
the  moral. 

Let  us  now  inquire  whether  the  ghost  side 
of  telepathy  can  possibly  be  established  by  the 
methods  hitherto  employed  for  that  i>urpose. 
I  will  start  out  by  trying  to  answer  the  ques- 
tion asked  Mr.  Gurney  In  the  last  number, 
respecting  the  probable  number  of  resiKJctable 
credible  people  in  the  British  Islands  who 
would  not  be  above  amusing  themselves  at  the 
expense  of  a  learned  society.  Without  waiting 
for  his  reply,  I  roughly  estimate  that  the  num- 
ber of  respectable  credible  people  alluded  to 
exceeds  fifteen  million.  Knowing  what  we  do 
of  human  nature,  I  conceive  that  it  will  not  be 
considered  excessive  to  suppose  that  one  out 
of  every  thousand  would  come  iuto  the  category 
in  question.  This  would  give  fiiteen  thousand 
people  who  would  be  capable  of  the  j)leasantry 
alluded  to.  It  must  be  expected  that  some  of 
them  would  forward  replies  to  vsuch  requests 
for  information  as  have  been  circulated  in  Eng- 
land. How  are  the  reports  of  such  peoi)le  to 
be  eliminated  from  the  mass?  It  will  be  hanl 
to  establish  even  the  pcissibiUty  of  detecting 
the  frauds. 

It  ma3'  be  asked  in  reply  whether  the  con- 
clusion thus  intimated,  if  extended  to  other 
departments  of  inquiry,  would  not  lead  to  a 
general  lack  of  confidence  between  man  and 
man,  and  to  an  unjustifiable  incredulity  in 
regard  to  human  testimony  in  a  very  wide  Held. 
My  reply  is,  that  there  are  wide  fields  in  wluch 
human  testimony  would  be  wholly  unreliable. 
but  that  methods  for  eliminating  the  false,  and 
preserving  the  true,  have  come  into  use.  These 
methods  are  so  common  and  familiar  that  we 
foxget  all  about  them.  Let  us  suppose  that  a 
paleontological  society  should  advertise  for 
human  skulls  found  in  the  tertiary  deposits  of 
a  Qountry.     Suppose,  also,  that  any  ingenious 


person  could  in  fifteen  minutes  manufactures 
skull  which  the  most  diligent  investigation  of 
paleontologists  could  not  distinguish  from  a 
genuine  fossil.  Can  any  one  doubt  that  the 
society  would  be  deluged  with  skulls?  Coald 
any  investigator  be  made  to  believe  in  a  single 
one  of  them  ?  I  tit>w  not.  The  fact  is,  that  the 
only  security  that  paleontologists  have  from  be- 
ing imposed  upon  by  manufactured  specimeiift 
lies  in  their  power  of  distinguishing  at  a  glance 
the  true  from  the  false.  Wlien,  as  in  a  case 
known  to  the  writer,  a  man  who  has  spent 
several  months  in  elaborating  a  row  of  fossil 
bird-tracks  brings  his  production  to  a  museum, 
and  is  informed  on  sight  by  the  professor  in 
charge  that  this  s])ecimeu  is  very  interesting. 
because  he  recognizes  the  tracks  as  those  or 
the  domestic  turkey,  it  prorluces  a  depi-essing 
effect  upon  all  manufactures  of  this  class. 
When  psy<jhtc  zoogi'aphy  is  .so  far  develo|)e(i 
that  a  spurious  ghost  can  be  dislinguisheJ  from 
a  real  one  with  the  i'ea<liness  with  which 
Cuvier  is  said  to  have  detected  a  spurloi^ 
devil,  there  will  be  some  outlook  for  esiahlish- 
ing  the  existence  of  such  beings.  For  this 
stage  the  reasonably  inorotbilous  will  bo  likely 
to  wait. 

I  have  spoken  as  tliough  the  (jueslion  were 
that  of  intentional  deception.  Fn  fact,  how- 
ever, it  is  liardly  necessar}*  to  suppose  any 
tiling  of  the  sort.  It  is  only  the  fortunato  fe* 
of  mankind  who  are  not  subject  to  lapses  of 
memory,  and  illusions  respecting  the  time  aiul 
place  at  which  events  have  happened,  as  well 
as  to  illusions  of  the  senses.  So  far  is  this 
true,  that  a  prudent  person  will  rarely  tnist  im- 
plicitly to  a  presentation  of  any  complicated 
statement  made  b}'  another,  unless  it  is  veritietl 
by  independent  evidence.  If  two  persons 
could  see  and  describe  the  same  [isychic  phe- 
nomenon, the  case  might  be  better ;  hut.  as 
it  reall}*  stands,  there  is  no  way  of  eliminating 
delusions,  deceptions,  or  mistakes  of  any  kind. 

There  is,  however,  a  conceivable  melhal  by 
which  every  thing  except  intentional  deception 
may  be  avoided.  Let  any  psychical  society 
issue  to  the  people  of  a  country  a  request  that 
any  person  impressed  in  an  unusual  manner. 
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r  in  hU  sleeping  or  waking  hours,  with 

|mn*nt    sight  or   presoncc  or  a  person 

he  knows,  shall   iinrneiliately.  without 

:   for   Aiiiher  investigation,  state   that 

a  {lOMtuI-L'nrd,  an<i  mail  it  to  the  aociety, 

areful  to  give  the  name  of  the  person  ; 

1  any  remarkable  counection  between 

prcflsion   ami    any  other  wrcumstance 

lenily  tiiscovereil   shall  bo  sent  in  an- 

ominLinicatiou.     It  sbouUl  be  distinctly 

;oo(l  that  no  case  will  be  taken  into  ac- 

inlcss  it  is  shown  that  the  first  card  was 

before  the  knowledge  contained  in   the 

was   aeciuired.     A  correspondence   of 

rt  might  lead  to  something  worthy  of 

and  investigation. 

evidence  of  haunted  houses  is  entirely 
it  in  kind,  but  I  must  fraukly  admit  that 
irney's  reply  to  what  I  said  ou  the  sub- 
luy  previous  paper  docs  not  strike  me  as 
jtor}' :  indeed,  he  quite  mistakes  the  point 
Ihistration,  which  was  intended  to  show 
euts  are  all  the  time  happening  which 
unable  to  explain.  The  same  logie  that 
I  would,  it  seems  to  me.  lead  to  the  con- 
that  all  tricks  of  the  juggler  which  we 
lot  explain  after  the  most  careful  exami- 
must  be  due  to  some  other  than  known 
causes.  The  general  rule  which  we  all 
ciously  apply  is,  tliat  if.  upon  iuveali- 
a  class  of  seemingly  unaccountiiblc  phc- 
,  wc  readily  explain  one-half,  then 
another  portion  after  much  investiga- 
d  Willi  yet  additional  toil  and  industry 
I  in  explaining  a  third,  but  Anally  still 
n  inexplieable  residuum,  we  conclude 
is  residuum  could  also  be  explained  if 
w  all  the  circumstances.  This  is  the 
non  which  everylxxly  adopts  in  the  af- 
comnion  life ;  and  I  see  no  reason  for 
\  an  exception  to  it  in  the  case  of  that 
(oUection  of  haunted  houses  which  the 
tec  on  the  subject  has  found  it  impossi* 
otplain. 

urn  up,  I  deem  It  essential  that  psychic 
;aU>ra  should  find  stronger  evidence  for 
irobablc  than  for  the  imiwssible, 

StMuy  NkwcoMb. 


SOAfE  iMPLKMESTS    OF    THE    M!NNK~ 

SOTsi    OJIBWAS. 

TiiK  uses  of  a  portion  of  the  implements 
figured  in  Abbott's  •  Ancient  stone  implements 
of  eastern  North  America '  are  still  somewhat 
open  to  conjecture.  One  group,  comprising 
oval,  grooved  pebbles,  has  recently  Iveen  re- 
duced by  Dr.  Abbott  to  a  classification  twm- 
prehending  mauls,  club-heads,  bone-breakers, 
and  net-weights  respectively  {Science  iii.  701). 
These  neolithic  oltjects,  and  a  second  series 
closely  allied  to  Uu-m,  appearing  in  considera- 
ble numbiU's  u|>oii  tlic  New-.Iersey  coast,  are 
attributed  by  their  disijoverer  to  the  Indian 
races  iiihabiting  the  country  when  first  cohv 
nized  by  Europeans ;  that  is  to  say,  t^)  the 
l^nni  [^enapc,  or  Delawares. 

Now,  the  latter  tribe,  if  it  may  still  be  called 
a  tribe,  is  a  cognate  of  our  Algonkiu-OJibwas 
of  tlie  north-west.  The  languages  of  the  two 
peoples  arc  essentially  the  same,  being  dialects 
of  the  common  Algonkin  tongue*  like  the 
speeeh  of  the  Canadian  Crees,  of  the  New- 
Kiigland  Indians  (preserved  to  us  by  the  Kliot 
Bible),  and  of  other  nations.  The  Ojibwaa, 
therefore,  may  not  unreasonably  be  expected 
to  retain,  at  the  present  time,  vestiges  of  earl)' 
race-ideas  and  racc-iirncticcs  which  may,  per- 
haps, serve  in  some  way  to  illustrate  the 
archeology  of  dead  branches  of  the  pareut 
slock.  Hence  the  writer  of  this  paper  thonght 
it  not  amiss  to  set  on  foot  inquiries  touching 
the  actual  use  of  the  two  sets  of  impli-'ments 
instanced  among  the  OJibwas  of  lied  Lake, 
northern  Miimesota,  where,  owing  to  peculiar 
isolation,  tribal  peculiarities  are  believed  to 
have  been  retained  to  an  exceptional  degree. 

The  meml>ers  of  the  second  series  of  imple- 
ments, indicated  above,  are  dcseribed  as  flat, 
discoidal  pebbles,  with  side-notches,  which  in 
thickness  vary  little  from  about  half  an  inch. 
These  Dr.  Abbott  rrgards  as  almost  certainly 
net-weights,  considc'riug  that  there  would  be 
no  room  for  doubt  upon  the  subject,  were  it 
an  ascertained  fact  that  the  Delawares  of  pre- 
historic time  were  actually  acquainted  with  the 
manufacture  awl  management  of  nets.  Now, 
the  OJibwas  are  credited  by  their  native  his- 
torian. Mr.  William  Warren,  with  making 
and  using  fishing-nets  before  the  api>earauce 
of  the  whites  in  North  America.  In  describ- 
ing the  Ojibwas  seated  upon  the  shores  of  Lake 
Superior,  at  La  l*oiute  and  vicinity,  prior  to 
the  advent  of  the  whites,  he  says:  — 

"The  wat«rs  of  the  lako  also  nfforded  theni  (Uh  of 
lUAny  kinds,  —  the  IrovU,  sjakowil,  whiU-tisU,  s^nd 
sturgeon,  —  which  in  spawniiig-iiine  would  fill  their 
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rivers,  where,  mAkUiz  raclcB  acrons  the  strentu,  tliey 
Wfinld  »pt?ar  and  hr>ok  up  great  qiianlitips  its  iho  flsh 
came  down  Hflers^Kiwiiinc.  Tliey  made  iK't-«  of  cedar 
and  ba.S5W'>oil  l>ark,  and  from  Ilie  Hltu'ws  of  nnimals. 
The  ribs  of  the  mtKjso  nnd  bufTftlu  tiiadc  inaWHaU  for 
their  kniveii.  A  stone  ti<>d  Ui  tlio  etui  of  a  slick,  with 
wliich  they  broke  8tict<9  ami  braitches,  «ervcd  the 
purpO'^e  of  nn  ax.  .  .  .  Rows  *if  wihvJ,  stone-headed 
arrows,  aad  spear-heads  made  of  bone,  formed  their 
Implcmcnls  of  hiinling  and  war.-' 

Ojihioa  gill-neta.  —  The  neU  used  by  the 
Re<l-Lakcrs  are  exclusively'  of  the  pnttorn 
known  as  gill-nets.  Wlien  set,  the  appavfttus 
de{K'iuls  like  a  pcrpeudlcular  ciirtnin  from  one 
of  its  lono^ei-  margins,  which  is  Ijuoyoil  at  tlie 
Burfacc  of  the  water  by  a  succession  of  wooden 
floats  (see  tig.  1 )  tic<l  to  it  at  rcgnlav  inlerwils 
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of  a  few  feet  with  bits  of  grass,  rush,  bark, 
or  of  the  inaierial  of  which  the  neti*  ai*e  mnnu- 
faeturcd. 

The  net-appendages  of  stone  are  of  two 
sorts.  First,  there  are  small  managoalde  peb- 
bles, or  rough  bits  of  rack,  which,  at  intervals 
corresponding  to  those  between  the  floats,  are 
fafttened  along  the  under  margin  of  the  net.  to 
bold  it  i>orpcndictdar  in  the  water.  These  net- 
wri'^hfs   weigh   a   few  ounces   each,  and   are 
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Devor  notched  (see  fig.  2).  They  are  simply 
tied  about  tlie  mitJdlo  with  the  bit  of  grass, 
Otc,  by  which  thcj'  are  hung  to  the  net. 

Second,   there    are    heavier  stone   anchors 


weighing  from  tlicee  or  four  lo  six  nml  eigtn 
pounds  each,  wliicli  are  susixnidcd  from  thf 
lower  corners  of  the  net  lo  pivvcnt  it  from 
drifting  out  of  jiosition.  Sometimes  vav  uf 
these  is  also  hung  midway  hetwern  fi>*'  ofii. '• 
The  net-anchor  is  also  a  mci*e  uu" 
of  stone  of  convcnii'nt  size  and  ^lun- .  i- 
prepare  it  for  use.  it  is  wound  about  tkod 
knotted  in  rpi>catcdly  with  long,  slroug 
strips  of  bark,  which,  iKTCectly  serving  ttit 
puri>oso  of  cordage,  enclost^  it  in  a  rude  kind 
of  tackle.  A  lighter  or  heavier  set  of  anchor* 
is  altachefl  to  a  net  according  to  existing  im- 
ditions  of  wind  and  wave.  Tbf»  nt-**"i<sr, 
anchors,  wilb  tlifir  baik  in\'  ". 

vcye<l  to  the  lishing-grounds  I'.s 

in  place,  while  the  net-weights  proper  an-  mort 
permanent  fixtures.  Indeed,  1  have  aeon  tfce 
floats  and  Htone-wcighls  put  upon  tlie  net  m 
the  work  of  manufacturing  it  went  on. 

Gill-nets  being  designed  to  insnare  bv  tiw 
gills,  they  arc  adapted  in  size  lo  the  parti^ 
ular  species  of  prey  to  be  taiptured.  Tb» 
a  family  often  employs  a  sot  of  nets  f>f  ilifft-reDt 
meshes.  For  example :  Mrs.  Pick  Big-Bird, 
a  Iled-Lake  woman  of  a  thrifly  turn  of  niind, 
keeps  in  slock  four  nets,  ranging  in  p*>int  of 
niosh  from  small  to  gre.it,  and  of  such  a  leoglh. 
that,  wlien  tbey  are  extended  to  the  ntmoil 
longitudinally,    they    have   a  m^-;  '>f 

eighteen  arm-*treiche3, — an  arm--  i  id- 

ling the  spread  of  the  two  arm* 
Lost   nel-we!<.d^'«     '!'<^   "('  '" 
their  little  gr.is-  'in 

most  abnndantlji  ^  --i^' 

become  detached  in  »" 

fifthing-npparatusov.  titi 

and  likewise  in  a|i"  ii' 

womtin  ait  ac  >  [-i  uwoA 

their  nets  and   ■■  'dem  for 

drUng.      Of  r-  tni- 

bers  of  these  {><■  "S* 

in  tlie  water  fioiu  hvuv^  wfl^lu^tl 
out  of  their  lashings.  If  wo  allow 
to  a  single  oulflt  a  complementof 
from  twenty  to  IhiHv  m'K'hw. 
with  a  varying  t  rf 

anchoi's,  we  find  lb...   ^ i^.out 

r|uantitic8of  these  stone  bits  auft 

be  used  at  one  lime  and  another. 

at  every  considcrnblo  flshini^-iU' 

lion.       The    weights    described 

would  not«  it  is  true,  be  rcci3jt> 

niKatdc  in  tlio  futurt?  oa  remaiM- 

since  they  are    wholly  unwiotv_;ht ;   biffe  it  i» 

easy  to  imagine  conditions  u  -* 

sitate  the  notching  of  thcs-  ^oA 

thus    render   them    subject  \ja   identiticauco 
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ttiiugs  lioiiig  cqtm],  il  would  seem  that 
Ifcks  of  felone  would  naturally  be  chosen 
I>iiq>oscin  (|ue.stioii,  as  being  least  diiB- 
work  notches  in. 

ny  be  proper  to  explain,  that  Red  Lake 

tlio   Ojibwa   reservation   of  tlie   same 

to  the  north-west  of  the  liend  waters  of 

is^issippi    Hiver.     'I'lie    band   of  about 

hundred  Indians  inhabiting  the  reser- 

orij^'inated  at  Lake  Superior,  and  jour- 

Lither  l)y  way  of  Raiuy  l^akc  :  but  il  has 

lore  or  less  re-enforced  during  its  century 

itence  by  i  )jibwas  of  identical  extraction, 

from  various  other  nonliorn  hikes  of 

ite,  aa  Cass  Lake,  Gull  Lake,  and  Wiu- 

hish  ami  Leech  Lakes.     Hence  it  may 

rod  that  the  mode  of  net-fishing  here 

d   ia  one  prevailing  commonly  among 

0  Ojibwas  of  the  norlh-west ;  and  this 

■    sub&tautially    with    Iheir   own    state- 

|ii|K>ii  the.  subject. 

m/tinrj-sto7it9.  —  It  cannot  be  doubted, 
tr,  that  notched  discoidal  pebbles  have 
pn  use  among  the  Ojibwaa  from  time 
toorial  as  fuel-breakers.  The  objects  fig- 
.\l»l»oit'9  *  Stone  age  in  New  Jersey  ' 
04,  205),  old  edition  (see  tig.  3),  are 


by  the  Ued-Lakera  to  be  precisely 
to  are  described  by  Mr.  Warren  in  the 
pon  given  aliove.  Those  Utile  implements 
kd  axes,  though  they  are  not  designed 
ling,  and  might  with  more  propriety  be 
tred  as  thopping-stones.  It  goes  with- 
ing,  that  the  primitive  Ojibwas  did  not 
llicinselvcs  with  fuel  after  our  fashion. 
lever  cut  body-wood  for  firing  ;  but,  hav- 
command  the  illimitable  forest  with  its 
incei  of  fallen  trees,  they  provided  for 
I  by  simply*  breaking  the  dried  bark  and 
or  large  branches  close  at   hand,  into 


lengths  suitable  for  their  purpose.  Indeed, 
families  very  generally*  changed  their  dwelling- 
place,  during  the  season  of  greatest  cold,  in 
order  to  bring  such  supplies  within  easy  rcaeh. 

The  tools  represented  by  these  figures  seem 
much  too  small  for  effective  work  in  their  line, 
but  I  was  assured  by  the  Tinlians  that  this  is 
not  the  case.  In  fact,  the  suuuner  tires  kept 
up  for  the  purpose  of  driving  away  insects, 
and  for  drying  fish  and  other  game,  and  corn, 
as  well  as  for  occasional  cooking  |)rocesses, 
are  commonly  maintained  (many  times  by  chil- 
dren) with  mere  twigs,  and  such  small  boughs 
as  would  be  most  cosily  separated  l»y  a  chop- 
ping-stone  of  small  size.  Old  Ojibwa  authori- 
ties state  that  they  know  no  Indians  who  do 
not  avail  themselves  of  these  simple  fuel-break- 
ers whenever  unprovided  with  better  tools. 

Rat-and'(hick  arrow. — Tlie  small  object 
iUustrnLc<l  at  fig.  -1  is  u  weapon  of  the  chuse, 


FlO.  4.  — KaT-AIIU*iW.  :iATL'nAI<  sibb. 

which  is  known  to  have  been  in  occasional  use 
at  lUd  Lake  .is  recently  as  a  half-century  ago. 
It  was  collected  some  years  since  by  Mr.  Elmer 
Hamilton,  of  the  agency,  from  the  beach  of 
Ked  Lake,  where  it  had  been  newly  thrown  up 
by  tho  waves.  A  portion  has  been  broken 
from  the  extremity  of  the  stem,  so  that,  as  fig- 
ured, it  docs  not  show  the  original  length. 

This  instrument  was  imknown  to  the  younger 
Ojibwas  of  the  place,  who,  however,  were  of 
opinion  that  it  must  be  something  in  the  nature 
of  a  fish-spear.  Later  the  object  was  brought 
to  the  attention  of  chief  Leading  Feather  and 
certain  other  of  the  older  members  of  tlie  band, 
by  whom  it  was  at  once  recognized  as  a  kind 
of  arrow-point  formerly  used  in  the  tribe  for 
shooting  mnskrats  and  ducks.  They  called  it, 
in  fact,  a  rat-and-duek  shooter,  and  they  as- 
scrtwl  that  it  was  put  to  service  by  tying  it 
securely  at  the  end  of  an  arrow,  and  despatching 
it  from  a  wooden  bow.  Lending  Feather  and 
his  friends  had  often  heard  of  this  weapon  from 
old  Ojibwa  hunters,  as  one  commonly  employed 
by  their  tribe  in  ancient  times,  but  at  present 
supersfded  by  fire-arms.  Certain  of  the  Rod- 
Lakei-s  claimed  to  have  seen  the  implement  in 
use  during  thoir  boyhood.  From  all  I  ooidil 
gather  tipon  this  subject,  I  judged  that  the  rat- 
arrow  was  largely"  put  in  requisition  at  a  for- 
mer day,  for  destroying  small  animals  which  it 
WAS  desirable  to  preserve  unmangled. 

FuAXC  E.  BAUBirr 


530 


SCIENCE 


I  Vol.  IV.,  No.  W. 


THE  SI/DAN.^ 

TiiE  SuOan,  in  the  broadest  sense  of  the 
word,  is  bounded  on  the  north  b}*  the  Sahara, 
and  on  the  sonth  by  the  5th  degree  of  north 
latitude,  except  in  "the  Nile  region,  where  its 
southern  limit  may  be  fixed  somewhat  fartlier 
south.  Between  those  boundaries,  it  stretches 
from  the  Atlantic  Ocean  to  the  highlands  of 
Abyssinia  and  the  Ked  Sea.  The  Sudan,  as 
the  word  is  commonly  used  at  the  present  day, 
\H  the  ligyptian  Sudan  properly  so  called,  or 
tlie  provinces  belouging  to  Egypt  l^'iug  south 
of  the  Nul)ian  desert.  These  are.  going  from 
west  to  east,  Dongola,  Berber,  and  Suakin  on 
the  north;  Darfur.  Kordofan,  Kliartum  and 
Scnaar,  Taka  and  Massawa,  situated,  roughly 
speaking,  between  10°  and  15**  north  latitude; 
and  the  southern  Nile  provinces  of  Fashoda, 
Bahr-el-Gazelle,  and  Equator.  On  many  maps, 
however,  the  word  *  Nubia '  will  be  found  as 
including  all  the  Nile  provinces  as  far  south  as 
Fashoda. 

There  is  very  little  known  of  tlu*  history 
of  this  part  of  tlic  world,  but  the  following 
may  be  taken  as  approxiinntely  correct.  The 
aboriginal  inhabitants  of  these  countries  were 
undoubtedly  negroes.  It  is  not  probnlile  tliat 
the  Arabs  arrived  much  l>cfore  tlie  advent  of 
Mohammed;  but,  in  the  eighth  century  of  our 
era,  one  or  more  Arab  tribes  crossed  the  IJed 
Sea,  and  settled  in  the  Sudan  as  far  west  and 
south  as  Scnaar.  They  became  more  or  less 
amalgamated  with  the  negro  tribes,  which  they 
conquered  and  converted,  and  whose  names 
they  in  many  cases  took.  Thus  it  c.ime  about 
that  the  eastern  Egyptian  Sudan  possesses  at 
this  day  a  reasonably  homogeneous,  impure 
Arab  population,  composed  of  the  Hadendoa, 
Bisharcen,  and  other  tribes. 

Kordofan  lies  approximately  between  12** 
and  16"  north  latitude,  and  29°  and  32°  east 
longitude.  It  contains  a  population  of  not 
over  three  hundred  thousand.  The  Nouba 
(Nuba) ,  a  race  of  very  black  negroes,  are  not 
unlikely  the  representatives  of  the  aborigines. 
They  live  by  themselves  in  the  mountains  of 
southern  Kordofan,  and  speak  a  language  of 
their  own.  Tliey  are  pure  negroes.  Between 
them  and  the  Arabs  there  are  two  mixed  races, 
the  Ohodiat  and  Koungarra.  It  has  been  con- 
jectured that  the  (Jhodiat  represent  the  ruling 
race  at  the  time  of  the  contjuest  of  the  country 
by  the  Fur,  with  whom  the  Koungarra  seem 
t<)  be  allied  ;    but  this  is    largely  conjecture. 


'  It  w!i«  orleinnlly  Intenck'd  1i>  aWe  thlH  arttclu  to  th«  rcnderrt 
•ir  ^cltfiicf  in  S'o.  113,  In  which  (he  innp  of  the  Smlim  apiKMred, 
bill  it  cuuld  not  bi^  prepared  In  tlinv.  —  En. 


These  tribes  live  in  villages,  and  cultivate  Um 
soil.  The}-  are  thus  easily  distinguished  from 
the  purer  Arab  tribes,  the  most  numerons  of 
which  are  the  Kababish  and  the  Bagana,  alt 
of  whom  are  real  nomads.  With  the  exceptioD 
of  the  Nouba,  the  Kordofauese  are  Mussul- 
mans, and  very  superstitious. 

Kordofan  was  conquered  by  the  chief  of 
Senoar  in  the  last  quarter  of  the  eighteenth 
century,  and  almost  immediately  wrenched 
from  his  grasp  by  the  forces  of  the  sultan  or 
chief  of  Darfur,  who  retained  ]K>ssessioD  of  tht 
country' until  the  Eg^'ptian  invasion  in  1821. 
I'erhaps  the  following  from  Major  IVmt's  re- 
{X)rt  to  Stone  pasha  will  convey  a  good  idea 
of  the  mixture  of  races  in  Kordofan,  when.-, 
he  says,  to-day  one  may  see  **  all  the  variety 
of  face,  form,  and  color,  which  is  to  l)c  fount! 
from  Italy  to  the  land  of  the  Niam-Niam." 

These  and  other  disturbances  in  the  Sudan 
attracted  the  attention  of  Moliammed  Ali  in 
1810,  and  he  sent  an  army  for  its  subjuga- 
tion. This  was  easily  accomplished,  so  far  as 
Nubia,  Kordofan,  and  Senaar  were  concerned; 
but  the  Ked  Sea  littoral,  Snakin  and  Massawa. 
was  not  incorporated  until  18G4.  The  eniel- 
ties  of  Ismail,  Mohammed  Ali*s  son,  were  si) 
great  that  he  and  many  of  his  olfioer:*  were 
treacherously  burned  alive  at  Shendy :  whilv 
the  defterdar,  his  son-in-law,  so  misgoverned 
Kordofan  that  it  is  said  that  Mohammeil  Ali 
had  him  poisoned.  This  was  tlic  beginning  of 
Egyptian  rule  in  the  Sudan,  and  its  promis*' 
has  been  borne  out  by  succeeding  events. 

In  iJ^o.'i  John  IVtherick,  the  English  con- 
sul at  Khartum,  opened  up  the  ivory  trade  of 
the  White  Nile.  Other  foreigners  followed. 
It  was  soon  found  that  slave-hunting  was  still 
more  profitable,  and  their  energies  were  ac- 
cordingly turned  in  that  direction.  Seribas. 
or  stockaded  villages,  were  built  throughout 
the  Rahr-el-Gazelle  country;  but  ''about  the 
year  1800  the  scandal  l)ecame  so  great  that 
the  Europeans  had  to  get  rid  of  their  stations." 
They  sold  them  to  the  Arabs,  who  paid  a 
nominal  rental  to  the  government.  The  life 
of  the  Nubians  and  other  Arab  i)eoples  under 
the  oppression  of  the  Turks,  as  they  calletl 
the  Egyptians,  was  so  miserable,  that  wholf 
communities  betook  themselves  to  slave-hunt- 
ing. From  Berber  to  Khartum  ''there  was 
not  a  doi;  to  howl  for  his  lost  master.  .  .  - 
Thousands  had  forsaken  I  licir  homes,  and 
commenced  a  life  of  brigandage  on  the  White 
Nile."  Thus  wrote  liaker  in  iJStliK  and  to 
the  same  effect  Schwcinfurth  a  year  earlier. 

It  was  to  put  a  stop  to  tliis  slave-hunting 
that  Baker,  and  after  him  Gordon,  were  ^>• 
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governors  of  the  numtorial  Nile  busio. 
ccecdeti  in  stamping  out  the*  trade  in 
vince  of  Eqiifttor,  which  was  annexed 
il  in  Baker's  lime.  This  province  wns 
d  excUidivoly  by  pure  negroes ;  while 
<;u7.elle,  where  Sohweinfurth  lived  so 

iilaincd  a  hirge  numher  of   Arnhs  of 

le8ii  pure  blood. 

and  (>orih)n  nndoubtedty  suppressed 
V  Iriide  of  the  White  Nile,  so  far  as  it 
tied  on  by  water :  but  how  nuich  tlie 
vc  was  benefited  is  another  question. 
y  not  uiufh :  for  the  overland   mareh 

Darihr  and  Kordofan  must  have  been 
latruelive  of  life  than  even  the  voyage 
wdeil  Nile  iiugger. 
of  the  most  powerful  of  these  rutllan 

Hahr-el-dozellc  was  Seebehr  Rahama, 

ribtts  were  near  the  Darfur  boundary. 
Jurtufi;  SchweiiifurtU's  slay  in  the  Bahr- 
11c  eountry  that  Seebehr  attacked  and 
2  somo  ^;overnment  troops  who  had 
int  to  take  pOj*scssion  of  a  portion  of 
n  Uarfur.  Seebehr  biuiself  then  under- 
e  eoDfjiiestof  that  country.  ThcEjjjyiJ- 
^vornnK'Ut,  Ihorouglily  aiturned  nt  his 
;  power,  sent  an  army  to  t'o-operale,  and 
Wn»  ttUhexcd  lu    Kgypt.     This  was   in 

ir,  the  land  of  the  Fur.  is  situated  be- 
and  U>°  north  latitude,  and  22'*  and 
longitude.  Its  area  is  abotit  one  hun- 
od  live  thousand  stjuare  miles.  Very 
known  of  the  enuntry  ;  but  the  following 
eantMl  from  Dr.  Nachttgal'scommunica- 
,he  Treneh  geographieal  society  in  1^7)1, 
of  interest.  The  population,  estimated 
it  four  millions,  is  as  mixed  as  that  of  tlie 
ntral  Sudan  provinces.  The  Fur,  who 
the  highlands,  »[)oak  a  language  of  theii' 
Xhey  are  sligraatizcd  by  Nachligal  as 
vain,  eowardly,  ti-eacheroua,  and  as  dis- 
Ic  OS  the  Wadai  on  the  west.  They 
dc,of  motlerate  height,  with  regular  fea- 
nd  weix^  the  ruling  race  in  Darfur  before 
ulog  of  the  Egyptians.  There,  as  in 
in,  there  are  many  mixed  races,  ami  a 
rab  population,  especially  in  the  north- 
central  |>ortion8.  It  must  be  remem- 
lat  these  Arabs  of  the  Sudan  are  not 
tibft,  but  to  a  great  extent  merely  Arab- 
roes. 

Seebehr  had  conquered  Darfur,  he  went 
for  bis  reward  :  but,  instead  of  being 
ith  lionors,  and  sent  back  as  governor 
ir,  ho  was  made  a  pasha,  and  kept  in 
I  a  pension.  Ills  followers,  led  by  his 
im«n.  [u  accordance  with  u  preconcert- 


ed arrangement,  rebelled  ;  but  Seebehr  was  not 
sent  to  qncll  the  rebellion,  as  he  bad  ex|>ccted. 
The  revolt  was  crushed  by  Gordon's  able  lieu- 
tenant, the  lamented  Gessi  pasha,  who  became 
governor  of  Bahr-el-Gazellc.  But  upon  Gor- 
don's witbdr.awal,  all  power  to  do  good  was 
taken  from  Gcssi,  and  he  resigned. 

In  1677  the  khedive  entered  into  an  agree- 
ment with  England,  in  which  it  was  stipulated 
that  the  slave-trade  should  cease  in  lower  Egypt 
on  Aug.  1,  1<^84,  and  in  the  Sudan  five  years 
latrr.  The  rebellious  spirit  of  the  inhabitants 
had  been  suppressed  by  Baker,  Gordon,  and 
Gessi,  It  broke  out  again  on  the  favorable 
opportunity  which  the  revolt  of  Arabi  pasha 
afforded.  Mahomet  Achmet,  or  El  Mahdi,  put 
himself  nt  the  head  of  the  movement.  A 
series  of  defeats  was  suffered  by  the  govern- 
ment troops.  'I'hen  came  Iho  worst  blunder 
of  all.  A  portion  of  Arabi's  bashi-bnzouks 
weri'  sent  to  the  Sudan  under  the  ronunand 
of  Illcks  pasha,  a  retired  English  arniy-otliccr. 
At  (Irst  tlioy  were  successful;  but,  wlicn  they 
atteuipted  the  invasion  of  Kordofan,  tliey  were 
surrounded,  and  cut  to  pieces.  The  Malidi  and 
bis  followers  were  supreme  except  in  the  im- 
uicdiate  vicinity  of  a  few  garrisoned  towns. 
It  was  at  this  juncture  that  Gordon  wjis  sent 
by  the  English  government  to  re|x>rt  on  the 
military  situation  in  the  Sudan.  On  his  way 
he  stopped  at  Cairo,  and  was  commissioned 
governor-general  of  the  Sudan  without  pay. 
His  doings  there  are  not  known.  It  will  be 
curious  to  see,  whether  when  he  again  turns  up, 
he  still  adheres  to  the  following  opinion,  which 
he  wrote  just  Iwfore  setting  out:  *•  I  am  con- 
vinced that  it  is  an  entire  mistake  to  regani  the 
Mahdi  as  in  any  sense  a  reUgious  leader :  he 
personifies  popular  discontent.'* 


SAVIGATION  OF  THE  AIIC^ 

We  have  described  in  detail  (Science,  No.  St;)  the 
experiment  made  at  Chalals-Meiidon  on  Aug,  9,  when 
for  the  first  time  a  balloon  returned  to  its  point  of 
departure. 

In  18"i2  Mr.  Henry  GUXard,  In  a  »t«Am-5crew  bal- 
loon, ubtabitid  a  siwed  of  at>out  4  metres  a  second. 
In  1871*  Mr.  Dupuy  de  LOnif,  with  a  motor  worked 
by  seven  men.  attained  .i  speed  of  2.8  metres;  and 
the  Tis-sandier  brothers,  with  the  firet  hulloon  fur- 
nished with  an  electric  motor,  a  Bpeed  of  a  metres 
in  1883,  ftJid  of  nearly  4  metre.*  in  ISSI.'^    Kenard  and 

'  From  <ih  nriiclv  by  Oa«ton  Tuhawdikk  In  La  Xatute^ 
Nov,  IB. 

>  By  uii  rtptrrltncntjil  trip  OD  Sept.  Sft,  18S4,  Ihu  bralbi?r«  Tl»- 
««idl«r  |iruvt«4j  riiat  Uu-lr  bnUooa  o6iild  be  brouflit  hAck  to  lt« 
«larUii|{  poltiL  In  calm  woaUtcr ;  but,  tbroogh  tnck  of  funila.  Uiuy 
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Krebs,  by  ihe  use  nf  n  more  ])owerful  and  a  lighter 
mntor  aiid  a  long  balloon,  reached  a  speed  of  about 
5.5  metres  a  soeond  in  tlieir  first  two  (Experiments, 
and  0.5  mctrcA  a  second  in  tbcir  recent  experimentA 
of  Nov.  iS,  \Si^h  or  '2^  h  kilometres  an  hour,  with  a 
five-horse  power,  aiid  flfty  revolutions  of  the  screw  a 
minute. 

Oil  the  Dlh  of  Ntiveniber,  aays  Tlssandier,  the  wind 
was  niovitt^  at  Ihe  rale  of  K  kilometres  an  Iiour. 
When  tilt*  balloon  was  going  with  the  tvind,  its  sfK-ed 
was  equal  to  2^15  plus  8  kilometres  or  :tl  kilometres, 
an  hour:  on  Uie  other  hand,  wlicn  it  went  against  the 
wind,  it«i  speed  w?is  2U  5  kilometres  minus  8  kilome- 
tres, or  \it.o  kilometn'S,  an  hour.  The  balloon  wom 
easily  guided  in  all  directiuns. 


The  first  ascent  took  place  at  noon.  Wlien  the 
balloon  had  risen  above  the  Mirrounding  obstruc- 
tions, the  worUini;  of  the  screw  was  begun;  and  the 
bntluon,  tackir)^  about,  was  directed  In  a  siraiglit  line 
toward  the  viaduct  of  Meudon,  which  It  soon  reached. 
It  crossed  the  Seine  below  the  bridge  of  Billanconrt. 
became  cntancled  on  the  right  bunk  of  the  river,  and 
the  motor  was  Btoppcd,  and  the  balloon  allowed  to  go 
with  the  wini!,  In  order  to  measure  the  rate  of  the 
cnrrent.  After  a  rest  of  five  minutes,  the  macliinc 
was  agitin  put  in  motion;  and  the  balloon,  guided  by 
the  rudder.  descrii>ed  a  semicircle  of  about  1G0  metres 
diameter,  and  returned  to  Its  starting-point  at  a  slow 
rate,  hut  with  perfect  stability.  At  three  p.m.  Kenard 
and  Krobs  began  a  second  experiment.  The  hnlloon 
arose  a  second  Lime,  and  made  several  excursions  in 
the  neighborhood  of  Clialaia  ;  but  the  fog  was  so 
thick,  that  tlic  second  ascent  only  occupied  thirtj-- 
thrcQ  minutes  through  fear  of  losing  sight  of  the 
landing-place.    A  return  to  the  place  of  departure 

b«v»  not  been  ahlfl  ti>  provUt-  nnliclter  for  lh«  InlUled  balluon, 
Uiftt  U  ailglil  bo  reoUy  lo  icl  oiil  la  fiivorablc  wcatbcr. 


was  easily  effected,  as   IfCfore.     The  accomponirtii 
maps  give  the  eicact  routM  of  tlie  two  trips. 

Tliese  new  experiments  are  df-isive.     Na^.M-i.,. 
of  the  air  by  means  of  long  baltuou*  pro\i 
screws  is  demonstrated.     We  will  repeal, 
have  alrcAdy  said  many  times,  that  to  be  pi 
and  useful,  aerial  ships  must  l>e  mode  vn 
very  large  dimensions,  which  ftliall  carry 
machines,  capable  of  giving  a  >pfed  of  fnr' 
metres  a  second,  allowing   their  working  ai  iIokm 
any  time.    Wlien  the  wind  is  high,  or  there  li  AMjun 
or  tempest,  aerial  ships  mu!-t  remain  in  port,  uixina 
veeseU  do.      Ii   becomes   now   only  a  questioa  nl 
capital. 


A  Ni2W  LA  W  OF  ORGANIC  EVOLUTWS 

I  IIAVB  in  another  place  given  many  r^asoni  For 

believing  that  the  male  cell  has,  by  division  of  Islwr, 
gradually  ao<juircd  the  function  of  exciting  vnritiicJ:. 
while  the  ovum  transmits  the  cstabbsheil 
istlcsof  llieracc.  The  following  fuct*.  am-. i  . 
seem  to  indicate  that  a  specialicalion  of  tliitefiri*.!^ 
ally  exists,  1.°  'Hiere  is  no  evidence  tbal  the  func- 
tions of  the  two  sexual  elements  are  alike,  but  iKe 
possibility  of  parthenogenesis  Miows  that  Ilie  univ 
in  itself  can  transmit  all  the  established  charsrtfr- 
istlcsof  the  race.  2^.  Organisms  bom  from frrtJllwt 
eggs  or  seeds  arc  muchmore  variable  than  thoftcvtticlt 
arc  produced  ascsually.  3°.  Tlll^  cbildr**n  iM.rnfwm 
a  male  hybrid  with  the  female  of  either  pure  fornnff 
much  more  variable  than  those  from  a  female  hjrbriJ 
with  the  male  of  either  pure  form.  4°.  Paruwhid 
are  contined  to  males,  or  which  are  of  more  fnnctJmiil 
Importance  in  males  than  In  females,  are  much  mon 
variable  tlian  parts  which  are  confined  to  females,  uf 
which  are  of  more  functional  imporlnnce  in  Ictnik* 
than  in  males.  r>°.  Males  are  more  variable  tiuu 
females.  0°.  Tbe  male  leads,  and  the  female  fvlltf«. 
in  the  evolution  of  new  feature?,  as  is  ^howu  byUif 
fact  that  llie  females  of  allied  8f>eeic*4  are  more  lik« 
each  other,  and  more  like  ibe  viuing,  than  Uie  male 
are.  This  cannot  be  due  lu  sexujU  selection;  forii 
holds  true  lo  a  remarkable  degree  hi  domeilicatrf 
pigeons,  atui  In  other  animals  which  ore  palled  tr) 
the  breeder. 

Now,  if  it  Is  true  that  the  tendenrv  ■      nmei 

through  the  infiucnce  of  the  male  \\  -Win 

for  the  advantage  of  the  species  to  j;!*--  .nnu  ion 
excess  of  females,  so  long  oa  the  coudUions  <tf  hfi 
are  favorable,  and  chan;:e  Is  not  needed,  and  t"  fifife 
hirlh  to  an  excess  of  males  whenever  the  eondiUons 
of  life  become  unfavorable,  and  Urns  demand  oe> 
modifications. 

Diislng  has  recently  published '  a  r^r-  ••  .i..-.».|-.  «ni 
highly  suggestive  series  of  papers  upf  ^n** 

regulate  the  sex  of  the  embryo  in  f  .   J  ifl 

other  animals,  and  in  ptnntn:  and  th  t  1m 

has  brought  together  serm  to  show  llui >  ■,   ..Jiis- 

Uou  actually  exists,  and  tliat  a  favorable  envtmnnw&t 
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&  excess  of  female  births,  while  .in  onfaivor- 
ilronnient  causes  an  ejtc(»ft  of  inalo  birllis. 

mankind  llie  comlitions  of  lifo  nro  tiomucb 
mtrol^  that  it  l«  dlfUcull  to  s.iy  jus-t  what  con- 
farorable  environment;  but  I  think  we 
ftly  oonclnile  that  a  high  binh-r-ile  inclicalM 

con(]lli<»ns  of  hfe  are  favorable,  and  that  a 

In  the  birlli-rale  indicates  decreased  pros- 
md  that  human  races  which  are  dlBappearing 

in^  because  siirroundiDg  conditions  arc  no 
ftvorable. 

g  f;i  vcs  many  facts  to  Bbow,  that,  as  the  blrtU- 
reases,  Uic  number  of  boy-bfrlhs  to  each  t(X) 
bs  dci*roas*rs,  and  rice  verita.     At  Ihe  Cape  of 

ifw  the  Bocra  arc  very  prulific:  six  or  mjvcu 

I  family,  and  from  twelve  to  twenty  chUdi-en 
musual,  and  lOOgirUare  born  to  every  97.2 

The  Hottentots,  on  the  other  hand,  are  very 
many  of  the  women  arc  barren,  and  they 

nve  more  than  three  children,  and  103.P  boys 

10  each  100  ^drls. 
Irth-rato  is  higher  In  towns  than  it  Is  in  the 

and  the  ratio  of  t>oy8  is  greater  in  the  conn- 
it  is  in  the  towns.  In  I8S]  the  average  for 
eof  rrujBiawas  1C6  .16  boys  to  each  100  girls; 

II  the  towns  the  boy-births  were  Iwlow  this 
and  above  tlic  average  In  the  country.    PIoss 

itn   that  in  Saxony  the  ratio  of  boy-births 

!  falls  with  the  price  of  food. 

learly  10,00(1,000  births,  Dnsing  has  compiled 

»  show  the  birth-rate,  and  the  ratio  between 

,  for  «ACh  month  in  the  year;  and  this  table 

lat  the  ratio  of  boy-births   is   the  highest 

I  birth-rale  is  lowest.     In  iMarcb  the  birlh- 

hlghest  (942,4S3),  and  the  ratio  of  boy-birlhs 

St  (105  {t)i  boys  to  each  100  girls):  while  in 

i  birth-rate  was  lowest  (8l2,4t10),  and  the  ratio 

blshest(104).77). 

itie  lower  animals.  It  Is  difficult  to  obtain 

but  DLLslngstateslhatdomesiicatcd  animals 

prolilic  than  their  wild  allii-s.  and  th;it  there 

Aler   number  of   female  births;  that,  when 

ftrc  tak<>ii  from  a  warm  to  a  cold  climate,  the 

Dalcbirtlisincrrases;  and  that  leather-dealers 

t  tliey  olitain  most  female  skins  from  fertile 

Rrith  rich  pastureSi  and  mo^t  male  skluufrom 

rren  ooimtries. 

ftwerof  parihenogenetic  reproduction  seems, 
case-«,  to  have  been  acipiired  in  onler  to 
I  unusually  great  and  rapid  increase  in  the 
e,  wlu-n  the  conditions  ot  life  are  unusually 
and  in  these  caseM  be  parthenogenetlc  eggs 
b  to  fcniiiles  almost  exclusively.  Among  the 
genetic  Cladoccra,  both  males  and  females 
1  In  the  fall  and  in  the  early  i^piing;  butUur- 
rarrn  months  only  females  are  found,  and 
tiply  so  rapidly,  that,  according  to  Ramdohr, 
Dapbnla  can  in  Kixtydays  produce  1,201,- 
ftrtbenogenctic  female  descendants.  As  the 
^  food  fails  in  the  fall,  males  make  their  ap- 
;  and  Kurz  has  shown  that  any  unfavorable 
•anses  the  production  of  mules.  He  says 
s  apjtear  when  food  fails,  when  the  water 


dries  up,  when  it  becomes  toodenee,  when  ItacquireH 
an  unfavorable  temporature,or,  in  general,  when  there 
is  a  decrease  in  prosperity.  From  tliese  atid  many 
other  facts  recorded  by  Dtisiog,  I  think  we  may  safely 
conclude,  that  among  animals  and  plants,  a^  well  as 
in  mankiiul,  an  unfavorable  envii*<)nment  canscs  an 
excepts  of  male  birth**,  and  a  favorable  environment 
an  excess  of  female  l>irths. 

Now,  why  should  this  Iw  so?  If  the  welfare  of  the 
species  can  be  secured,  under  a  favorable  environ- 
ment, by  females  alone,  why  are  males  needed  when 
the  environment  becomes  unfavorable?  I  l>elieve 
that  we  have,  in  the  facts reconled  by  During,  an  illus- 
tration of  one  of  the  most  important  and  far-reaching 
of  all  the  adaptations  of  nature,  —  an  adjukLment 
which  lends  to  cau^e  variation  when  it  is  needed,  and 
to  keep  things  ns  they  arc,  ^o  long  as  no  change  is 
demanded.  As  ihcconditlonsof  life  become  unfavor- 
able, variation  becomes  desirable  in  order  to  re*tore 
the  adjusiment  between  the  orgaui^tm  and  lis  envi- 
ronment; and  this  la  secured  by  au  increase  in  the 
ratio  of  male  births. 

That  this  imtheltme  explanation  of  the  phenomena, 
is  Rhown,  I  think,  by  the  contrast  between  domes- 
ticated animals  and  ciiptive  animals.  The  fact  that 
an  animal  has  become  domestic  shows  that  it  finds  in 
captivity  a  favorable  environment;  and  Utising  says 
that  domestic  animals  are  exceptionally  ferlile.  and 
that  they  produce  an  excess  of  females.  Animals 
which  are  kept  as  captives  in  menageries  and  gardens, 
have,  as  a  rule,  no  fitness  for  domeslicatlun;  and 
GeofTroy  St.  Ililaire  says  that  Individuals  born  in 
menageries  are  usually  male,  while  fckins  sent  to 
museums  are  usually  female;  and  that  the  altcmpt 
to  domesticate  a  wild  animal  increases  the  nuuit>er  of 
male  births.  Diising  states  that  captive  birds  of  prey, 
and  carnivorous  mammals,  are  very  infertile,  and  that 
the  young  arc  nearly  always  males. 

The  wild  human  races  of  Oceanica  and  America  are 
much  like  captive  animals,  as  they  have  been  ^ud- 
denly  thrown  into  contact  with  a  civilization  which 
li»s  been  in  Europe  the  slow  growth  of  tliousands  of 
years.  FootI  and  climate  have  not  changed,  but  a 
new  clement  has  been  introduced  into  their  envirtm- 
ment.  Tlie  New-Zcalanders  are  very  infertile,  and 
nearly  all  the  children  are  bnys;  and  the  census  of 
1S7^  for  the  Hawaiian  Islands  gave  a  ratio  of  123 
male  births  to  each  100  female  births. 

1  believe  we  may  see,  in  these  instances,  the  last 
struggle  of  nature  to  save  the  race  from  extermina- 
tion by  the  produclioii  of  a  favorable  variation.  It 
is  proper,  however,  to  p*iint  out  that  Diising  himself 
gives  a  different  explanation  of  ihe  excess  of  male 
births  under  unfavorable  conditions  of  life,  although 
I  believe  that  examination  will  show  that  his  expla^ 
nation  ia  inadequate. 

He  says  that  the  excess  of  male  births  is  for  the 
purpoaeof  preventing  close  Inter-breeding.  He  shows 
that  inler-brecding  causes  sterility,  small  size,  and 
lack  of  general  vigor  and  vitality ;  and  he  also  shows 
tliat  these  effects  arc  must  marked  when  the  other 
conditions  of  life  arc  least  favorable,  and  that  no  evil 
effects  follow  inter-breeding  when  food  is  abundant* 
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•  ilcmocralio  federation,'  and  at  least 
»erirjdicals  of  a  rnUically  socifltistic  nn- 
pe  supported,  —  viz.,  tbo  monthly  To- 
itod  the  weeklies  Justice  nnd  ChHstiait 
$1^  —  while  Hviidmun'H  books.  ^  KnglamI 
»*  'The  historical  basis  of  socialism,' 
Bve  etfrtaiiily  nltrnt'ted  wide  discussion, 
re  uiso   the    contiibiitioiis   of  the    poet 

to  !he  lileiuture  of  sorialisin.  Aineri- 
K'ianstic  iiinvcinenis  likewise  receive 
r  innderitinle  attention  ;  and  the  im- 
n  is  eonveved  that  tlicre  \a  practieal- 
Americai)   socialism.  — a   most   radicnl 

of  the  lUxruMarities  of  motlern  socialism 

Dexpectedncas  wherever  it  makes  its  ap- 

po.    'VUU  is  broujiht  out  in  several  places 

fiae.     Kefcrrin^  to  t>crm:iD  socialism, 

61    lie  siiys.    *•  l*r«»frs3or    I^orcnz    voti 

Df  Vienna.   .   .   .  who   wrote    an   acute 

Nightful  Ixiuk  uu  FrencI)  cominunism  in 

inys  in  Hint  work,  that  (iernumv.  unlike 

:.  and  parlieulurly  Kngland.  had  nothing 

from  sorinlium  because  (iermany  had  no 

date  to  spenk  of.     Yet  in  twenty  years 

Germany  become  suddenly  the  theatre 

Boost  impttrtant  and  formidable  embotli- 

'socialism  that  has  anywhere  appeared.*' 

a  eorre<*t  htatement.     Again  and  again 

said   that  communism   was  a    French 

,  fW>m  which  (icrmanyhad   noLhtn«:  to 

her  ]>ence-loving.  labonous,  frugal,  and 

;cd  lahnrcra  could  never  i»cct>me  infected 

\v  |)oison  of  discontent.     Now,  to  use  n 

Hie  phrase,  ^iic  leads  the  labor  battalions 

Ivorid.  I*ess  than  ten  years  since, 
men  boasted  th.it  socialism  was  a  couti- 
blflgne,  I'rom  which  the  free  institutions 
Uand,  and  the  manly,  self-reliant  char- 
I  her  sons,  forever  exempted  the  i^ritish 
|ow  it  is  doubtful  whether  socialism  has 
ke  s  more  respectable  following*  and 
Le  government  is  influenced  by  socialistic 
I  A  tinge  of  socialism  is  ditfusing  itself 
ic  institutions  of  Kngland,  the  classic 
f  laissft-faire.  And  in  America  how 
khas  been  our  self-confidence !  With 
Itiftfaction  have  we  pointed  to  our  broa<i 
^4  offering  homes  to  all !  With  what  con 
|it  have  we  talked  about  the  prosperity 
inierican  laborer  I  With  what  scorn  have 
frred  lo  the  pauper  labor  of  Kurope  ! 
,  no  sane  loan  could  expect  a  social 
I  like  eo(Matism  in  the  I'nited  States. 
|d  it  ifl,  an<l  it  is  nowhere  making  mort* 
Iridea.  The  proof  of  this  is  on  every 
^Jt  is  bat  neccAsary  to  open  one's  eyes, 
h   the   movements   of    the   laboring 


classes.  Their  parades,  D}ottoeiiY  labor-unions. 
newspaporSi  conventions,  and  congresses  tell 
the  tale  :  but  of  all  these,  Rae  has  little  or 
nothing  to  say. 

The  book  is  timely,  and  it  is  unfortunate 
thai  our  author  did  not  do  himself  better 
jusliw'  in  a  more  carefully  prepared  treatise. 


Tin:  J'acj:  nr  the  eahth. 

IhtJi  antlilz  tier  nvfie.     Hy  E.  Si' ess.     Abteilun;;  i. 
U'ipzig,  Fr€ytf\g,  lft83.    310  p.,  jlluatr.     4°. 

1)k.  ICntAUD  Srr.PM  of  Vienna,  well  known 
among  geological  readers  for  his  original  writ- 
ings  on  the  structural  ndations  of  earthrjuake 
dislui-baiices  and  on  mountain  building,  has  in 
preparation  a  more  general  work  on  the  '  Face 
oT  \\\v    cnrth,'    in    which    he    attempts,    bv    a 
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critii^i  review  of  recent  studies,  to  correct  a 
number  of  surviving  errors,  and  i>i*epare  tin* 
groundwork  for  an  unpreju(Iice<^l  view  of  dy- 
namical geologj*.  The  first  part  of  the  work, 
already  published,  contains  a  discussion  of  mo- 
tions in  the  outer  crust  of  the  earth,  and  of 
the  structure  and  course  of  some  of  the  larger 
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mountaia  ranges.  Uuder  the  former  bending 
there  is  nn  extended  essay  oa  the  deluge,  wMch 
has  been  |>rinled  aiuirt,  and  hrielVr  chapters  on 
earthquakes,  dislocations,  and  volcanoes.  The 
second  tiending  includes,  thus  far,  only  the 
Alpine  Mstem. 

The  work  shows  n  brond  ncqiiaintnnoe  with 
the  subject;  and,  in  spite  of  its  title,  it  is  not 
a  *  popular'  book.  Yet  its  style  is  much  more 
attractive  and  readable  than  one  usually  ex- 
pects in  a  gcologiwd  essay.  Amout;  the  more 
novel  topics,  there  nuiy  bo  mentioned  the  brief 
aeconnt  of  Fischer's  and  Hann's  studies  of 
the  deformation  of  the  ocean's  surface  by  con- 
tinental attraction  ;  a  suiumnry  of  the  evidence 


iiEttruiiATiox  or  A  unfTUKncu  uKfliuM  or  I'ALBoxuic  KocKH  iif  arn-Gi 


contradicting  the  often  quoted  elevation  of 
the  Chilian  const  in  the  enrlhquakcs  of  1822, 
IH3.0,  and  1837;  the  scries  of  forms  devel- 
oped in  an  eruptive  region  by  dccixir  and 
deeper  denudation  ;  and  the  relations  of  the 
curved  trends  of  the  Alpine  system  to  the 
generally  northward  lungenlial  thrust  that  pro- 
duced it. 

A  moderate  number  of  well-executed  cuts, 
and  several  long  lists  of  nnthorilics,  add  to  the 
value  of  the  work.  The  fii-st  of  the  illustrations 
here  copied  shows  an  overturned  fold  on  the 
Marorangpass,  in  the  north-western  Himalaya  : 
the  second  is  a  restoration,  by  Comet  and 
Briartf  of  a  greatly*  disturbed  region  of  pale- 
ozoic rocks  in  Belgium,  over  part  of  which 
cretaceous  strata  are  laid  nnconformably.  Of 
the  three  great  faults,  AA  is  the  oldest,  and 
CC  the  j'oungest. 


A   POPVLAIl    WORK  ON  AMEUiCAS 
SATURAL  HISroUY. 

Tenants  of  an  old  farm ,  lenvMM  from  the  uoU-bttk 
of'  a  nnturatiM.  By  Hkskv  C.  McCook,  DD- 
New  York.  Funh^  I/nward,  and  Uuibcrt^  1885. 
456  +  4  p.,  illustr.     8«. 

SciEKTiFio  men  are  accustomed  to  coDiiiiw 
themselves  an  exclusive  body.     They  colled 
bits  of  knowleilge,  which  they  seem  to  lonk 
upon    as   their  jjnvale    property*,    ai; 
wisely  or  unwisely,  spend  their  lime  ni. 
servations,  and  rigidly  describing  ibtn 
enlilicears,  with  noattein|)t  to  put  tUi  :, 
within  reach  of  the  ordinal^  mind.    The  re- 

suit  is,  that  tb* 
|JOiHdur  hovkn  of 
science,  fruD 
which  tbegeuiml 
reader  must  ^ 
his  information, 
are  usually  ttiin- 
piled  by  tX'isom 
who  have  ocTfr 
Hcon  what  Ibe? 
are  descnbing. 
but  have  oblainwJ 
their  inforinaUoD 
cnliiely  fr-mi  "tJ.- 
ers.  A  \ 
the  one  l>«..<^.v  k.> 
is  therefore  of 
si>eeial  valae,  for 
we  h.nvc  In  it  A 
pitpidar  accoofil 
of  scientific  Mb- 
jects  by  cue  wlw 
has  htm<«li'  ob- 
served every 
thing  he  describes.  The  scientific  staleraeoto 
of  the  author  are  not  only  reliable,  but,  eoniiug 
directly  from  nature,  they  stilt  ret<iin  evidrutt 
of  dii-ect  contact  with  life,  which  is  »o  une 
to  disappear  willi  too  many  repelitionfl;  flod 
when,  further,  these  statements  are  put  in  i 
form  to  appeal  to  the  geuernl  render,  we  may 
be  sure  of  an  addition,  perhaps  not  in  Hi.ienw, 
but  to  tlie  knowledge  of  the  rci-t- 

The  author  informs  us.  that  umi-  -ira- 

sions  of  friends,  and  rather  nguinat  i  -  •  - 
inclination,  the  plan  of  the  book  is  c- 'i  ■ 
in  form.  What  the  book  might  ot  -ui- 
have  been  cannot  be  said,  but  the  pci-i.^>;o;i 
of  friends  seems  here  to  have  hmi  a  hapig' 
effect.  The  desirable  quality  of  a  popahi 
scientific  book  is  to  obtoiu  as  many  n^adenu 
possible,  an<l  thus  spread  the  knowledge  nidelr. 
However  interesting  facta  of  natural  hiifcoiy 
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n  themselves,  it  yet  remains  true  that 
more  ioterostcd  in  man  tlmn  in  any  thing 
itml  HcieDtiHc  inforniaiiun  givon  in  the 
If  convoi-Aatiohs,  ua  in  this  hook,  in  not 
|or<?  iuU'resling,  and  sure  to  olilain  more 
l«  liui  innkcs  a  much  move  {usinm  ini- 
\n. 

[ilan  of  ihu  book  is  this :  a  oily  mcr- 
ivhd  was  fonnvrly  a  naluialisil  is  ordered 
lloelor  to  Inke  a  year's  rest  in  the  conntry. 
leys  the  order,  and  occi7[)ic«  his  time, 
regaining  health,  in  resuming  hia  old 
jiUince  with  thu  insect  world.  Various 
|8  Are  introduLvd«  wlio  heeonio  interested 
lodditios  found,  and  weekly  eonversalions 
I  household  upon  insects  iiru  the  result. 
pithor.  nssntning  the  eharnetor  of  ihe 
li&tt  details  to  his  listeners  a  ^'eat  many 
^liiig  and  vnhmlile  Iiils  of  inrortnnlion 
Ihcir  natiir.'vl  history:  their  life-history 
iabits.  the  damage  whieh  they  do,  with 
Dually  the  method  for  its  jM'evcntion, 
icusHcd.  A  classical  Htudent  introduces 
tthology  and  elawsieal  U>tv.  relating  to  the 
t;  two  farm-hands  are  thoroughly  ac- 
ted with  llie  various  suj>erstiiions  con- 
l  with  insects ;  the  jKculiar  Imbits  give 
(unity  for  occasional  moral  lessons  ;  while. 
K>ol-ma*am  *  enlivens  the  |)»rly  with  her 
Jl'he  classical  student,  being  u  clergyman, 
\  to  intnxhice  the  relation   of  evolution 

Eion,  and  is  made  to  say,  "  As  a  method 
tion  simply,  I  am  willing  to  leave  it  in 
inds  of  the  naturalist  and  philosopher," 
Dnclusiou  which,  happily,  is  being  reached 
thinking  men.  In  short,  these  conversa- 
jind  the  experiences  iletailed,  give  to  the 
rteutilir  reader  a  pleasant  and  accurate  ac- 
of  many  of  the  animals  which  he  is  sure 
^t  In  his  walks  in  the  country.  The  work 
a  scientitic  one.  U  is  true  that  there  are 
new  observations  given  ;  but  they  arc  so 
>ed  in  the  general  character  of  the  book 
heir  value  disappears,  for  no  naturalist 
bo  apt  to  go  to  a  book  of  this  nature  for 
ifie  information. 

!  illustrations  form  not  the  least  attractive 
e.  Thcfic  arc  very  numerous,  —  about  a 
ed  and  fifty  in  all,  —  all  new,  and  drawn 
ally  for  this  work.  Of  themselves,  they 
isure  many  a  purelinser.  It  is  somc- 
\o  l)e  regretted  that  so  many  of  them  arc 
•  liuiuorous  in  nature.  The  whimsical 
OS  of  Mr.  Beard  are  certainly  unique  and 
ejjt,  but  seem  somewhat  out  of  place, 
;  lo  the  pages  the  appearance  of  humorous 
ions.  While  Ihey  do  somewhat  euliveu 
«k,  the  reader  cannot  help  wishing  that 


their  place  were  filled  with  more  of  the  sketches 
from  nature  from  the  author's  tskcteh-book, 
whose  cxceUence  is  verified  by  tlie  many  ex- 
amples given. 


NOTES  AND  NEWS. 


Gen.  F.  a.  Walkkk,  of  the  MaMacliU8«lls  insUtut© 
of  technology,  has  piibii'^hpil  a  brief  paper  on  iiiilus- 
trial  edticatinn,  which  he  rvad  hrfure  tlic  American 
social  science  assncialion  in  Saratoga  last  8i?plenil>er. 
This  lnlcrc«iiiig  paper  bcttra  upon  thcr|uc«)ti<>)i9  wliich 
are  tindvrflhcussiun  in  Glaigow.  Gen.  WalUfr  offers 
the  following  clasAificallon  of  icbooU  devoted  to  iu- 
dtisLrial  education:  — 

1.  Schooli  ot  applied  f>cicnce  and  technology,  iueh 
as  the  school  over  whicli  he  presideSt  the  Sl)efllc1d 
scientific  school,  ihc  Stevens  insiitiuionf  the  Kemse- 
hicr  polytrcltnle  uifttltnto,  anrl  the  like. 

2.  Trado-achuols,  in  which  a  piirtlculai  art,  or 
branch  of  industry,  is  taught;  as,  for  example,  watcli- 
making  in  8wiu<>rland. 

a.  Schools  in  whicli  manual  and  mechanical  eda- 
catitiH  is  inirniliice<l  as  a  part  nf  the  gnni^ral  educa- 
tion of  the  srholar  with  reference  Lo  ibe  fuller  devoN 
opment  of  all  his  pon'eri,  not  to  make  an  engineer  on 
the  one  hand,  nor  a  irainetl  operative  on  the  other. 

Gen.  Walker  advocates  with  clearness  and  vigor 
the  gradual  intrnducliou  of  luamial  trainlni;  in  the 
public  schooli,  and  sk^'tches  whut  he  calls  *a  fairly 
conservative  proKr.unine,'  which  wonUl  involve  only 
a  slight  disturbance  of  the  structure  of  the  exIsUitg 
schools,  but  would  call  for  a  surrender  of  a  cotisld- 
erable  portion  of  liino  to  the  new  studies.  Gen. 
Walker  seems  at  a  loss  for  a  phrafe  or  term  with 
which  to  Indicate  the  training  he  desires  to  give.  We 
suggest 'hundicraft.'  Let  liandicrart  Ite  taught  lu 
every  school  for  girls  or  l)oys,  in  the  kindergarten, 
and  in  tho  scif^ntiflc  laboratory.  'Handicraft*  will 
nntke  a  good  rallying  word  for  all  who  favor  l\un  new 
phase  of  popular  education. 

—  We  would  call  the  attention  of  our  readers  to 
the  following  remarks  by  Sir  William  Tliuinson  dur- 
ing an  address  at  Philadelpliia  last  sunmier:  *'Ynu 
in  this  countr)'  are  subjected  to  the  British  insularity 
in  weights  and  measures:  you  use  the  foot  and  Inch 
and  yard.  1  am  tddlged  to  use  that  system;  but  I 
apologize  to  you  for  doing  so,  because  It  is  so  incon- 
venient; and  I  hojie  all  Americans  will  do  every 
thing  in  Uieir  power  lo  introduce  the  Fronch  metrical 
system.  1  hope  the  evil  action  itcrfornied  by  an  Ktig- 
llsh  minister  whose  name  I  need  not  mention,  because 
1  do  not  wish  to  throw  obloquy  on  any  one,  may  be 
remedied.  lie  abrogated  a  useful  rule,  which  for  a 
short  time  was  followed,  and  which  I  hope  will  i^oon 
lie  again  enjoined,  that  the  French  inetricnl  system 
t>e  taught  in  alt  our  national  schools.  I  do  not  know 
how  it  is  in  America.  The  school  system  seems  to 
l>e  very  admirable  ;  and  I  ho|>o  the  leaching  of  the 
metrical  system  will  not  be  let  slip  in  the  American 
acltools  any  more  than  the  u»e  of  (be  globes.  I  say 
this  seriously.     I  do  not  think  any  one  knowi  how 
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wrioualy  !  speak  of  iL  I  look  upon  our  English 
systom  as  a  wickcflly  brain-destroying  piece  of  bond- 
age under  which  we  suffer.  The  reason  why  we  con- 
tinue to  use  it  is  the  imaginary  difficulty  of  muking 
a  changp.  and  nothing  elre;  hiii  I  do  not  think  in 
America  tliat  any  sucii  dilficulty  shouM  stand  tn  the 
w»y  of  adopting  so  splendidly  useful  a  refunn.** 

—  Professor  Oeorge  Davidsou  of  tlu<  Coait  and 
geodetic  snrvcy,  .San  Francisco,  Informs  uh  that  tlie 
account  ctf  ilie  volcanic  enipiion  of  Mount  St.  Au- 
gustin.  Cook's  Inh'l,  Ahiska,  prepared  by  lilm,  and 
puldlfthedin  8ci>iicr»No.  .'i4.  Fcb»  In,  LS-SI,  waswliolly 
dfirived  from  an  account  by  Tapt.  Sands,  and  Is  «cri- 
ou9ly  lit  crrur.  It  apitears  that  Capt.  Sands  f^aw  ibe 
eruption  only  from  a  dislJince  of  about  fifty  miles,  in 
unfavorable  weather,  and  therefore  derived  Ills  in- 
formation about  details  from  the  natives  or  from  his 
imagination.  The  spUlting  of  tbe  island  in  twain. 
the  formation  nf  new  i<>1aiiiM,  etc..  appear  not  to  have 
occurred.  According  to  Capt.  Cullie  of  ilie  AIa*^ka 
crfmmercial  company,  hJio  visited  tbe  iiiland,  tliere 
has  been  a  Rreat  land-#lidc  on  tlie  nnrtb-north-west 
»i(le  of  the  muuntuin,  leaving  a  [irecipitous  bluff  over 
which  bus  poured  lava  and  eruptive  matter  filling  up 
the  rocky  lioat-cove  there.  He  further  reports  llsat 
a  reef  riinnlug  westwani,  and  formerly  submerged. 
Is  HOW  elevated  to  the  sea-surface.  Tiio  volcano 
above  the  great  slide  was  actively  stunklng  or  steam- 
ing at  the  time  of  his  visit  laH  summer.  This  infor- 
mal ion  U  in  I'Oiiflnnatlon  of  that  printed  in  Science^ 
No.  "«,  .June  27.  ISS4. 

—  Lord  naylcigb  has  resigned  the  Cavendish  pro- 
fessorship of  experhneitial  physics  at  Cambridge, 
Eng. 

—  The  department  of  biology  of  the  ITniver^lty  of 
Pennsylvania  wa^  formally  opened  on  the  4th  with 
an  inaugural  ufldress  by  Professor  Uarrlson  Allen, 
one  of  the  principal  ]iromotera  of  the  enterprise. 

—  Mr.  H.  E.  Oore  of  Pontiunl,  t^re.,  Iiaa  discov- 
ered Zonltes  cellaria  Mullrr  somcwliat  abundantly 
ill  that  city,  while  the  native  liellces  api>ear  to  be 
rece<ling  from  the  vicinity  of  civili/.ation.  Tbe  in- 
tnider,  now  for  I  he  first  time  reported  from  that 
reKion,  is  a  European  species  living  in  damp  places, 
and  apparently  with  a  pnxchant  for  travel.  It  was 
introduced  at  Charleston,  S.C,  nearly  a  century  ago, 
Hud  descriiied  by  Say  as  a  new  species.  It  has  been 
found  along  our  eastern  coast  lit  many  citl**!<,  and 
in  Manila,  Japan,  the  Uawalian  Islands,  and  many 
utlier  widely  distant  regions  whicli  are  visited  by 
European  sliips,  and  seems  to  flourish  equally  veil 
everywhere. 

—  In  the  journal  uf  the  Anthropological  inttitule 
of  Great  Britain  for  November,  1884,  Dr.  Flower  dis- 
russes  the  size  of  teeth  as  a  race-character  in  man. 
riis  observations  were  made  uj^on  all  timse  skulls,  out 
of  the  three  thousand  In  the  collection  of  the  museum 
of  the  Uo)'h1  college  of  surgeons,  which  retained  the 
bicuspid  and  molar  teetli  of  either  side  in  the  upper 
jaw.  These  five  teeth  he  uieasured  in  a  straight  line 
along  the  crowns,  from  the  anterior  margin  of  the  firftt 


bicuspid  to  the  poetcrior  margin  of  ih^  la^t  "I'd 
get  the  *  denial  length.'     This  absolute  U- 
suflioient  in  comparing  rai-es,  for  smaller  ru 
naturally  be  supposed  to  have  smaller  teeth  ;  ^n  that  i\ 
was  necessary  t^»find  sttmc  standard  of  length  a« 
cnting  the  general  size  of  the  craninm,  wiiJi  whi 
compare  the  dental  length.     For  this   purpose 
was  chosen  the  length  of  the  base  of  the  fiknll  fi 
the  anterior  margin  of  the  foramen  magnum  to 
point  where  tbe  nai^a]  bones  are  wet  ufMHi  the  f 
The  expression  in  ligures,  of  tbe  proiKittion  b* 
the  length  of  tbe?*e  five  teeth  and  that  of  the  base 
the  jikull,  is  known  as  the  'dentul  index.*     Thearrr* 
age   dental  indices  of  the  human  rac<?s  reprtsi-nt**! 
in  the  collections  examined  range  brtwe^'n  forty  and 
forty-eight:  and  for  convenience  of  classificAtton  iLej 
are  divided  into  mlcrodunt,  willi  pruporlionally  siiialJ 
teeth,  iiidci  belnw    forty-two;    mesodont,  with  mr- 
dlum-sized  teeth,  index  between  forty-two  ami  fo^ 
ly-four;   megadoDt,   with   large  ttteMi,    Index  alion 
forty-four.      SU    gorillas,    *.ix    cbimpanKf^s,  and  u 
many  ornngs,  examined,  were  found  tn  bo  strosglT 
megadonl;  while  n  male  siamniig  proved  tobav*  Br» 
lar  teeth  scarcely  larger,  in  proportion  lo  the  «knlL 
than  the  higher  races  of  man.   Tlie  megailoni  human 
rajces  are  the  Ta.imardHn8.  An^trailans,  Andainanctr. 
and   Melanc-iians  of  various  islands.     The  me»odant 
races  are  the  African  negroes  of  all  [tarts;  MaUfsAf 
Java,  Sumatra,  etc.;  American   Indians  of  all  part*: 
and  the  Chinese.     The  microdoiil  races  arvibeloir- 
casie  natives  of  central  and  southern  India,  inePok- 
ue^ians;   the  .ancient  Egyptian*;   mixed  Eiurtpean*, 
not  Uritiftb;  and  the  nritlab.     Wbilt*  thtr  separation 
into  groups  is  ne<*essarily  arbitrary,  it  seems  tobeoot 
wholly  unnatural,  since  it  accords  in  a  general  n; 
with  the  familiar  classlflcatinn  based  on  odor;  the 
microdont  section  including  all  the  9<.>-called  Caue*- 
Kian  or  white  races,  the  mesodont  the  MuiimilL^nof 
yellow  races,  while  the  megadont  is  coro|K.»(*»l  exclu- 
sively of  the  black  races,  including  ibe  Ausiraliaiu. 

—  The  Koyal  academy  of  sci4'iice»  in  Turin  o«Jf- 
bratetl  its  hutidredlh  year  in  July.  IS<J,  am).  locQU^ 
menioralion  of  ii8  centennial,  has  IssuimI  a  i|uartA 
vfdutne  of  nearly  six  hundred  |>agw.  In  tUl«  maybe 
found  biographical  sketches  of  the  threir  fouiulen  of 
the  academy,  —  I^  Grange,  tbe  famotis  malbtnna- 
liclan;  Saluzzo  di  Monealgllo,  the  phy*>icla.n  anO 
chemist;  and  Cigna,  the  anatomist  and  natural  phi- 
losopher. The  two  drsl  named  were  suice**!*?!^ 
presidents  of  the  academy ;  and  tbey  were  followed  li> 
Moro/zo,  a  physician  and  matliemalictun.  tiisnoiw 
is  followed  by  th.it  of  Napoleon  llonaparte,  who  wa- 
chosen  president  while  he  was  firnt  con^iul.  A  bnW 
history  of  the  academy  is  "^Iven,  ami  lists  of  tli» 
officers  and  members,  an  anaiytirol  table  irf  tli» 
contents  of  tbe  society's  transactions,  and,  finally.  »i» 
elaborate  alphabetical  index  lo  nam«*s  and  subject* 
mentioned  in  the  transactions.  Among  the  assoctaU* 
of  the  academy  are  our  countrymen.  Jautes  D.  Dioa 
and  George  Bancroft,  who  are  foreign  members,  and 
William  D.  Whitneyi  who  is  acorK'?>pondiDg  meistwr. 

—  Prof.  T.  C.  Mendenhall  has  been  app>dnted  cbtd 
electrician  of  the  U.S.  signal -bureau. 


«■  aiscoverer  was  entitica  to  name.  This  sup- 
position by  those  better  informed  was  ascribed 
to  imperfect  charts ;  and  it  was  supposed  that 
the  really-  important  additions  to  gcograpliical 
knowledge,  made  in  tlie  course  of  tliis  explo- 
ration by  Lieut.  Stoney,  entitled  the  hasty  un- 

No.  98.  — 1884. 


the  cabinets  of  the  early  naturalists,  such  as 
those  of  Say,  Ilcntz,  and  Melsheimer.  remained 
in  this  country;  for  almost  without  exception  the 
specimens  have  Iwen  totally  destroyed  throtigh 
neglect.  There  is  not  to-day  more  than  a  sin- 
gle museum  in  the  country,  where  proper  pro- 
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vision  is  made  for  the  preservation  of  such 
perishable  collections  as  dried  specimens  of  in- 
sects. Under  the  present  condition  of  things, 
it  is  actually  unfortunate  for  the  future  of 
this  science,  when  an  enthusiast  arises  in  some 
local  museum  whose  care  for  and  interest  in 
these  objects  result  in  the  accumulation  of  a 
considerable  collection,  often  containing  valu- 
able types.  At  his  death  or  removal,  or  pos- 
sibly the  failure  to  retain  his  early  ardor,  the 
chances  are  ten  to  one  that  the  collection  will 
be  ultimately  destroyed.  Even  our  best  en- 
dowed institutions  have  failed  to  make  an}- 
proper  provision  for  the  preservation  of  their 
collections  of  insects  and  stuffed  animals,  —  the 
two  departments  of  a  natural-history  museum 
which  require  eternal  vigilance. 


There  are  many  valuable  entomological  col- 
lections in  the  hands  of  specialists  In  this 
country,  which  would  find  their  way  by  gift, 
or  by  sale  on  easy  terms,  to  the  National 
museum  at  Washington,  were  any  reasonable 
inducement  held  out  to  them.  These  collec- 
tions contain  material  especially  valuable  for 
the  futuie  of  descriptive  entomology  in  this 
country.  Within  a  X^cw  years  many  such  col- 
lections have  been  sold,  either  to  other  private 
collectors,  or  perhaps  to  parties  out  of  the  eotm- 
try,  to  fuul  their  ])lace  in  European  museums, 
where  they  are  insured  perpetual  care.  It  is 
only  within  three  years  that  there  has  been 
even  a  nominal  curator  in  charge  of  the  collec- 
tion of  insects  at  the  National  museum ;  and 
the  paltry  collection  of  the  department  of  agri- 
culture was  all  the  authorities  at  the  national 
capital  had  to  show  for  an  entire  department 
of  natural  history,  and  one  abounding  in  its 
wealth  of  varied  forms.  The  present  (uirator 
has  but  an  honorary  office,  and  is  without  funds 
for  the  support  of  an  assistant.  Until  pro- 
vision is  made  for  the  proper  conduct  of  tliis 
immense  department  of  natural  history  at  the 
national  capital,  the  appointment  of  an  honor- 
ary curator  is  worse  than  useless.  It  only 
deceives  those  who  know  no  better,  into  the 
supposition  that  collections  sent  to  the  muse- 
um are  insured  proper  care.     They  arc  not. 


LETTERS   TO   THE  EDITOR. 

«*•  Correnpondent*  are  requtitUd  to  he  a*  brU/aMpovttbU. 
writer't  name  t»  in  all  caaea  required  a$  proof  0/ good  fi 

Verification  of  predictions. 

The  vulnerable  point  about  Mr.  Doolittle'a  ti 
are  of  success  (given  under  *  Proceedings  of  socie 
in  this  number  of  Science)  seems  to  me  to  be  hi» 
binatlon  of  the  two  differences  of  probabilities,- 
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It  appears  clear  to  me  that  eltber  of  these  diffen 
may  be  taken  alone,  with  perfect  propriety,  u 
true  measure,  according  as  our  concern  is  to  tei 
currences  for  successful  prediction,  or  to  test  pi 
tions  for  fulfihnent.  If  we  allow  an  fmportai 
to  the  former  test  (Hniits  of  n,  Oand  1).  so  that  1 
valorcfn  change  of  6  in  this  measure  produce 
ad  valorem  change  of  nd  in  U  and  similarly  at 
portance  1  — n  to  the  latter  test,  these  two  quaii 
will  enter  as  exponents,  and 

._  fc_p  —  c\*/c oj— cV-" 

\0       8—oJ\p        9—pJ 

In  my  opinion,  the  value  of  i  is  not  disco^e 
unless  the  value  of  n  is  given ;  and  this  is  a  !)ubj( 
quantity.  As<tuming  n  =  i,  we  have  for  i  an  ei 
siou  equal  to  the  square  root  of  that  given  b; 
Doolittle,  and  without  the  fault  of  giving  no  ne£ 
values  to  answer  to  perverse  prcdiclions. 

HeSBY   FARQf 

The  microscope  for  class-room  demonstra 

The  following  adaptation  of  the  use  of  the  n 
scope  as  a  sort  of  magic-lantern  for  class  demoi 
tion  hns  been  found  so  extremely  useful,  cbeai: 
prai'tical,  that  it  is  illustrated  here. 

A  large  common  kerosene  *  duplex*  lamp  i 
illuminator.  ^Superfluous  Hglit  is  cut  off  by  a 
of  six-incli  stove-pipe,  which  fits  over  the  lamp- 
ney,  and  rests  upon  a  horizontal  collar,  (,',  of 
pipe  metal.  The  collar  prevents  the  pli>e 
shutting  down  too  far  upon  the  lamp,  wliich  ' 
cause  the  kerosene  to  become  dangerously  hot. 
lamp  is  filled  at  i'' with  a  curved  glas-*  funnel;  at 
two  flat  wicics,  an  inch  and  a  half  broad,  are  I 
by  their  separate  keys  outside  of  the  pipe.  Th 
has  two  elbows,  which  conduct  heat  and  smoke 
and  completely  cut  off  the  light  from  the  top  ■ 
flame.  These  elbows  may  be  rotated  into  an; 
venient  position.  Opposite  the  lamp-chimney  : 
siiort  ell»)W,  E,  Is  inserted,  closed  by  u  movabl 
Throujih  this  elbow  the  chimney  can  be  removt 
wicks  trimmed,  and  a  concave  glass  or  tin  rel 
3/,  four  inches  and  a  half  in  diameter,  may  be 
behind  the  flame.  The  flat  of  the  wiclis  sho 
parallel  to  this  mirror.  Opposite  the  mirro 
directly  in  front  of  the  flame,  a  plano-convex  U 
two  inches  in  diameter,  is  inserted  in  a  hole 
pipe.  The  light  refleoied  from  tlie  mirror.  .V, 
through  this  lens,  and  falls  upon  the  reflector 
microscope,  whence  it  is  made  to  illuminate  t 
ject  ujion  the  glass  slide  in  the  ordinary  ww;i' 
object  is  magnified  by  a  one-tifth  inch  or  one-ba 
objective;  the  eye-piece  of  tlie  microscope  is  rer 
and  the  image  is  projected  upon  a  ground-glass: 
G,  a  foot  and  a  lialf  square,  which  is  placet) 
one  to  four  feet  in  front  of  the  microscope 
screen  is  supported  by  a  perpendicular  iron  n 
cork-lined  clamp,  such  as  is  in  use  in  every  cb 
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to  holil  Kings  retorts,  tubes,  etc.    The  iron 
in  llie  ffonr,  ticcnpics  very  liule  .t|»ace,  aiitl 

ved  lo  nny  convcnfcnt  focusiiij?  diaianre. 

uimI  supports  Ihc  horizontal  elbow  cif  tin* 

'Iho  tube  o(  the  mleroscojMr  slioiiltl    he 

inside    ft*    In    micro-photography.      Tho 

ii  hiifKilcd  in  every  way  as    usuiU    iu 

tage  movement,  fine  adjustment,  ctp. 
tlifliculty  with  the  upparauis  consists  in 
vent    tht' reflection  of  supt.>rIluous  lipht. 

this,  a  p{i<>tobour(l  box,  /A  i^lx  bysix  by  el^'ht 

ttfadily  cut  to  tit  closely  over  the  phino- 
!  ami  the  b:iek  of  thf  iiiicrosr'opo  st.iiie, 
ng  the  tnicroscopu  retleclor,  and  uJlowing 
be  focused  properly  when  the  lid  of  the 
ved.  It  is  aUo  iidviisable  to  til  a  sheet  of 
P,  tightly  over  the  micrnscopc  tube  at 
\  to  it,  in  order  to  cut  off  the  rays  which 

And  the  objcov  illuminated,  pass  along  the 

ton  ont>iide  of  the  tube*  and  tend  to  blar 

Bn  the  screen. 


l>niH-r  UuK  u-  tnclon-  mirror,  f",  vullnr  Iu  ciiiiintrl. 
,  A'.  fllMiw  Itiroii^li  ivtilrli  cliltniu-v  iniiy  h*-  ri*- 
',  fiinnrl  for  Utlttit;  Umip ;  f/.  (rrniitid  eluiwi  •crevn; 
'T  Inifilc  >>{'  Arovi'pipr  i|iOfterli.ir  Aiirftwr} ;  /'.  piwlr- 
;  .r,  bdio  la  Ntoru-pfpc  wb«ru  lvu»  1b  InaurtoU. 


est  RooMvelt  (to  wham  the  larger  pnrt 
^nufty  of  this  apparatus  Is  due)  and  the 
'e  for  some  time  made  constant  use  of  it 
ling  Eitudents.  PhyBiologiciil.  histological, 
ill,  and  botanical  specimens  may  be  clearly 
L  number  of  students  can  look  on  at  once. 
I  are  rapidly  changed,  and  students  and 
may  always  be  sure  that  they  are  dlscuss- 
tfne  particular  cell;  which,  unfortunately,  is 
0  when  a  beginner  in  the  use  of  the  micro- 
ks  thrfnigh  the  iustrumeut  alone.  The 
may  remlily  he  conslnicted  by  any  one  for 
I  dollars;  il  is  easily  fxirt^ible.  and  alw.iyx 
itse  in  any  darkened  room.  It  is  possible 
the  light  from  the  lens  X  (lirectly  upon 
I  without  the  inierveiition  of  the  micro- 
ictor,  but  the  reflector  facilitates  focusing. 
I  of  wide  aperture  are  preferable.  With 
!8,  the  u»e  of  the  eye-piere  adds  dislinclne^)*, 
«t  cases  li  cuts  out  too  much  light.  An 
minator  may  be  inserted.  The  Image  on 
0  is  SL'en  most  distinctly  upon  the  farther 
■ome  objects  become  clearer  if  the  screen 


be  moistened  with  water,  or  covered  with  a  Ihin  coat 
of  transi>areut  varnish  laid  over  the  ground  surface. 
The  image  may  also  be  received  upon  white  glazed 
paper,  but  this  is  less  clear. 

For  dcraonstriition  on  a  larger  scale,  an  oxy-hydro- 
gen  light  can  oi  course  be  used,  or  some  form  of 
electric  lljrht.  The  arc-liglit  is  not  sufficiently  steady, 
and  the  mcandesoent  light  rc^juires  a  great  deal  of 
storage-room  for  batteries.  The  light  alxive  described 
shines  with  thirty-six  candle  power,  i*  cleur  and 
steady,  and  serves  every  ordinary  purjio.se:  the  circu- 
lation In  the  frog's  fool,  varieties  of  ppithelimn, 
injected  lung  tissue,  tubercle,  plunt-cells,  etc.,  may 
all  be  dearly  shown.  The  colors  of  stained  or  in* 
jccted  specimens  come  out  distinctly. 

The  prlncipto  of  tliis  apparatus  Is  by  no  means 
new:  but  its  ap|>licatlon  Is  made  so  easily  within  the 
reach  of  any  one  who  owns  a  microscope,  that  it  is 
especially  recommended  to  instructors  in  K'hools  and 
colleges.  W.  O.  Thompson,  M.D. 

25  Vc*t  20U»  Btroei,  New  York. 


QUINTINO  SELLA. 

QuiNTiso  Sella  was  born  July  "J  7,  1827,  at 
Mosso  Superiors,  a  little  villnge  on  the  Biel- 
lese  mouutaina,  and  pursued  hie  early  stutliesat 
Bielln,  evincing  a  sjwcial  jiplitndc  (or  the  clas- 
sics. Later  be  completed  a  courdo  of  study  in 
matbematics  and  pbystcs  at  the  Turin  univer- 
sity, and  obtained  the  degree  of  hydniulic 
engineer.  He  then  entered  the  school  of  mines 
at  Paris,  and  pnssed  the  following  five  years, 
partly  in  study,  partly  in  travelling  through 
(icrmany  and  England.  His  studies  were 
much  interrupted  by  the  political  excitement  of 
16(48,  and  he  was  an  intorpstcd  witness  of  all 
the  stirring  events  IVom  tho  fall  of  Louis  Phi- 
lippe to  the  proclamation  of  the  second  empire. 
At  Paris  he  made  the  acquaintance  of  Gastaldi, 
with  wlioso  co-operation  he  later  founded  the 
Valentino  mnseum.  After  his  return  to  his 
home  in  I.srrJ,  he  would  have  entered  the  service 
of  the  royal  corps  of  mining  engineers ;  but 
Savoy  being  the  only  district  vacant,  and  not 
being  nhle,  on  account  of  private  business  and 
his  somewhat  impaired  health,  to  reside  there 
during  the  winter,  he  remained  at  Turin,  where 
lie  became  professor  of  geometr}'  at  the  tech- 
nical institute,  and  where  he  married  Clotible 
Rey.  In  June  of  tho  next  year  he  went  to 
Snvoy,  and  remained  till  the  autumn,  when  he 
was  appointed  temporarily  professor  of  raath- 
emalics  at  the  university  of  Ttirin.  In  1856 
he  was  admitted  into  the  corps  of  mining  engi- 
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uci^rs,  fttid  WHS  given  charge  of  Turin  distriot 
tind  the  regency  of  that  of  Coni. 

In  18/»9  he  was  made  a  member  of  the  coun- 
cil of  public.'  instrucliou,  aud  in  1^**0  of  tlie 
council  of  mining  engineers.  Since  lS.*»fi  he 
IiaU  bod  the  care  of  the  ininoralogicAl  cabiuct 
of  ilie  techniciil  institute,  which  later  t»ecftme 
the  sph<x)l  of  appli- 
cation, and  where 
in  1800  he  was  ap- 
poit»lod  professor  of 
mineralogy.  Here 
his  active  scientific 
work  ended.  Sel- 
la*s  pi>lilical  career 
began  iu  the  ful- 
lowing  year,  when 
h«  WH8  ult'cted  rep- 
resentative of  Cos- 
sato  (Biellese),  in 
which  capacity  he 
was  serving  at  the 
time  of  his  death. 
In  the  same  year 
also  he  was  gener- 
al secretary  of  the 
minister  of  pubHc 
instruction,  nnd 
held  the  office  for 
gome  time  gralui- 
toualy .  Three 
times  he  was  the 
minister  of  finance, 
the  first  time  in 
the  liattnzzi  cabi- 
net, when  Ite  had  liad  no  experience  m  polities, 
and  AS  the  successor  of  Cavonr.  Then  began 
that  gigantic  but  successful  struggle  with  the 
enormous  debt  of  the  Italian  treasury  which 
saved  the  national  honor  and  fortune.  To  him 
also  was  largely  due  the  construction  of  the 
Paluzza  dei  iiuanzc. 

In  1873  he  withdrew  for  an  indefinite  time 
from  politics,  and  accepted  the  presidency  of 
the  Accademia  scientitica  dei  lincci.  ami  ob- 
tained its  removal  to  the  Corsini  palace. 

His  mineralogical  and  geological  publications 
were  numerous.     One  of  the  most  important 


of  the  former  wa*  his  account  of  tlie  tiilum- 
logical  industry  of  Sardinia*  iu  which  be  g&re 
the  general  statistics  and  description  of  ibc 
mines  and  smelting-works  ftf  the  islund.  wiUi 
their  tcclmicai  and  economical  condition.  tuA 
pro{>oscd  a  plan  for  tlicir  improvement,  and  In 
which  he  touched  upon  the  important 

of  the  tiu : 
oftninea.  In  1X81 
lie  was  mmle  hon- 
oi'nri"  president  of 
the  inteniationtl 
geological  (VQ- 
^ress  :  and  at  thtt 
time,  ita  or>njom> 
ti*»n  with  TrctfcMor 
('a|K'lIini,hGfoaiK!- 
od  the  Italian  gco* 
logical  socit'l^. 
Mis  principal  geo- 
logical work  WM 
bis  map  of  the 
UicUesc  district  i 
and  he  was  iiiteod- 
ing  tu  make  &  lie- 
tailed  study  of  the 
Biellese  Al^Miathc 
interests  of  geolo- 
gy. Me  was  the 
founder  and  pre&i* 
dent  of  the  Italuui 
alpine  club,  and  (if 
his  work  in  this 
branch  much  migfat 
be  said. 
So  passed  awaj  ,  in  his  lifly-seventli  year,  t 
man  the  useful  )>eriod  of  whose  life,  coindiliiig 
with  that  nf  the  re-organizalioo  of  Italy,  cou- 
trilmted  much  to  its  fcirniation.  Italy  was  uwl 
unmindful  of  his  services.  Public  funeral  hon- 
ors were  granted  him,  parliament  decreed  i 
nulionnl  niomimeut  ut  Kume,  and  various  t«fl- 
limonials  were  offered  by  different  cities  tod 
organizations,  among  which  may  l>o  meotioD^ 
the  medallion  presented  by  the  ro\'al  corps  of 
mining  engineers. 

Our  portrait  represents  him  at  the   age  of 
Lhirty-six. 
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*BE  NETSCHILLUK  INNUITS. 

Nctscbilluk  IriDuitt  or  ]'Z»kinio,  have 
Ariously  spoken  of  as  NeiUchilliik,  NeL- 
B,  Nachilloe,  nnd  Nacliilluk,  by  vnrious 
Tho  iitiinc  coiues  troiu  Netsbiik.  or 
liiik,  raeaning  the  small  soul  of  the  Arc- 
d  \s  DO  doubt  ilue  to  their  being  depcnd- 
)OD  the  seal  as  their  staple  article  of 
So  important  a  ruelor  is  the  storaneb  of 
kinio,  ill  liis  economy,  that  his  diet  often 
lines  his  tribal  name  ;  but  the  significance 
name  has  in  many  cases  viinislitd.  either 
ount  of  tribal  migration,  or  the  extine- 
:*  the  animaltf  upon  which  they  were  de- 
it. 

nd  the  Netschilluks,  in  1879,  living  on  the 
nd  op|x>8ite  King  William's  Land,  and 
ise  islands  iu  the  vicinity  of  Simpson's 

They  were  most  numerous  along  tho 
m  shores  of  Adelaide  Peninsula,  their 
9  being  scattered  every  few  miles  along 
RSt  from  the  Montreal  Islands  to  Smith's 

Farther  east  were  the  Pelly  Bay  Kski- 
ith  whom  the  Xetscliilluks  get  along 
lOUgh,  and  through  whose  country  some 
ligrnlrd  to  Hudson's  I5ay.  To  the  south- 
L're  the  OogucesibSalik  Innuit,  a  nearly 
.tribe,  the  few  remriiniug  members  living 
Dangerous  Rapids  of  Buck's  Uiver,  and 
1  Kapida  of  Hayes  River,  Between 
knd  the  Netscbilluk,  there  exists  the 
t  distrust.  From  Smith's  Point  to 
ighltn  Bay,  along  the  western  shore 
>laide  Peninsula  and  in  King-mik-took 

Inlet),  there  live  the  Ookjoolikt  or 
lik.  with  whom  the  Net*chilluks  are  in- 
y  associated.  Still  farther  west  are  the 
Ik  (copper  Eskimo)  ;  and  between  them 
the  other  tribes  I  have  mentioned,  there 
open  hostility,  —  the  only  case  I  know 
^Be  whole  family  of  Eskimo.  This 
l^however,  takes  more  the  form  of 
lbs  efforts  to  avoid  each  other,  than  to 
>n  ooUisionSf  though  occasionally  such 
ir. 

NetschillukSf  in  weight  and  stature,  are 
the  Caucasian  race.  The  Eskimo  of 
and  have  been  so  often  described,  and  are 
lly  so  undersized,  that  this  characleristic 
wittingly  been  attributed  to  the  whole 
Among  the  l-^kimo  of  North  Hudson's 
occasionally  found  a  man  of  even  con- 
is  size.  One  of  these  was  the  only  fully 
Netschilluk  on  the  shore  of  the  bay  ; 
letermined  to  have  bim  in  my  sledging- 
)r  King  William's  Land,  as  he  would  be 
lutroduction.     He  wan  named  Ik- 


gueeisik,  stood  about  six  feet  high,  and  weiglied 
perhaps  from  two  hundred  and  twenty  to  two 
himdred  ami  thirty  pounds,  every  ounce  appar- 
ently serviceable  muscle.  He  proved  to  be 
a  by  no  means  exceptional  specimen  of  his 
race,  one  whom  I  met  standing  over  six  feet 
six  inches.  Those  of  shorter  stature  were  of 
exceedingly  heavy  build,  with  stout  frames  and 
broad  shoulders.  A  cadaverous-looking  speci- 
men (tig.  1),  whom  we  met  for  the  first  time  as 


Fio.  1. 

we  were  leaving  his  country  in  November,  could 
hardly  be  called  an  exception,  when  his  story 
is  told.  As  soon  as  the  ice  in  the  fresh-water 
lakes  is  melted  in  July,  this  tril»e  leaves  the 
coast  to  hunt  reindeer.  Our  friend,  having 
chosen  a  very  unfrequented  sheet  of  water  for 
bis  summer  reindeer-hunt,  was  left  one  day 
upon  an  island  with  his  kink  wrecked,  and, 
when  rescued  many  days  afler.  was  at  the  point 
of  death  from  starvation.  He  was  brought  to 
the  coast  in  the  fall,  and  when  we  saw  bim, 
although  unable  to  walk  alone,  had  overcome 
this  difficulty  by  harnessing  a  strong  dog,  and 
tying  the  trace  around  his  waist,  and,  with  a 
long  cane  or  statf,  could  make  good  headway 
as  a  pedestrian. 

The  Netschilluks  know  nothing  of  fire-arms. 
Their  bows  are  made  of  spliced  pieces  of  musk- 
ox  horn  or  driflwood,  and  cannot  compare 
with  those  of  the  American  Indians.  Their 
method  of  hunting  reindeer  is  to  build  a  line  of 
stone  monuments  (fig.  2)  of  about  a  man's  size, 
fram  fifty  to  a  hundred  yards  apart,  on  some 
ridge  often  two  or  three  miles  in  length,  which 
runs  obliquely  (fig.  3)  toward  some  large  lake 
or  wide  river.  If  a  herd  of  reindeer  is  seen 
between  the  line  of  cairns  and  the  water,  the 
natives  deploy  into  a  skirmish  line  across  from 
the  last  cairn  to  the  river,  and  walk  slowly 
toward  the  reindeer,  their  weapons  and  their 
kiaks  being  concealed  near  the  water's  edge. 
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The  reindeer,  seeing  their  enemy,  trot  away 
until  tUey  come  within  sight  of  the  piles  of 
stones,  when,  believing  themselves  to  be  sur- 


FlG.  2. 

rounded,  they  take  to  the  water.  Then  the 
Innuit  follow  in  their  kiaks,  and  easil}'  over- 
take the  bewildered  animals.  A  herd  of  rein- 
deer, when  undisturbed,  will  repeatedly  graze 
near  such  a  line  of  cairns  without  any  further 
notice  than  a  few  suspicious  glances. 

Depending  as  they  do  ujwn  such  a  precari- 
ous chase,  the  Netschilluks  are  poorly  clothed. 
As  they  live  nearest  to  the  pole  of  minimum 
temperature,  it  is  interesting  to  note  their 
methods  of  combating  the  cold.  Their  igloos 
are  the  warmest  I  saw  in  the  Arctic :  thev  are 
very  low,  as  shown  in  fig.  4,  the  dotted  lines 
indicating  the  usual  height.  With  such  a 
cramped  space,  the  heat  from  the  lamp  and 
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Fia.  3. 

from   the   bodies   of  the   Innuit   is    naturally 
economized  to  the  utmost. 

They  have  an  unlimited  supply  of  seal  and 
ookjook  (great  seal)  oil  for  lamp-use,  while 
they  devour  enormous  (piantities  of  scal- 
blubher.  Their  consumption  of  fat,  even  dur- 
ing the  summer  and  autumn  montlis,  when  I 
saw  them,  was  noticeably  greater  than  that  of 
other  tribes.  Their  reputation  for  thieving  is 
not  conspicuous,  and  they  generall}*  tell  the 
trutli.  The}'  treat  their  children  well,  espe- 
cially the  boys,  but  still  practise  to  a  limited 


degree  female  infanticide.  They  have  the  usual 
superstitious  beliefs  of  savages,  but  are  to  be 
credited  with  having  devised  a  physical  theory 
to  account  for  a  physical  phenomenon.  They 
never  have  seen  wood  growing,  and  only  know 
it  as  driftwood  scattered  on  the  shore.  They 
see  the  logs  frozen  in  the  ice  before  they  are 
cast  upon  the  shore,  and  believe  the  timber  to 
be  a  growth  on  the  bottom  of  the  ocean  (6g. 
5),  which,  when  it  reaches  to  a  certain  height, 
is  nipped  off  by  the  ice,  and  borne  to  the  land. 
It  was  on  one  of  their  wood-seeking  trips  that 
the  Netschilluks  learned  so  much  regarding  the 
ill-fated  Franklin  party.  These  trips  are  at 
rare  intervals ;  and  wood  enough  is  secured  to 


Fio.  4. 

last  for  five  or  ten  years,  as  this  part  of  the 
country  is  almost  destitute  of  game. 

The  Netschilluks'  fearof  their  western  neigh- 
bors was  well  illustrated  by  their  reception  of 
our  party.  As  soon  as  tlioy  discovered  us 
approaching,  the  women  and  children  withdrew 
to  the  snow-huts,  while  the  men  formed  in  line 
with  drawn  bows,  one  arrow  fixed,  and  the 
whole  quiver  brought  around  in  convenient 
position  for  the  use  of  the  others.  At  ray 
guide's  request,  I  fired  a  gun  in  the  air  to  show 
them  that  we  were  white  men  :  this  seemed  to 
frighten  them  more  than  ever.  At  last  an  old 
womfin  was  sent  forward  to  meet  Ikgucesik, 
whom  I  had  directed  to  go  toward  them;  and 


Fio. 


the  poor  old  hag  came  forward,  trembling. 
with  a  perfect  bewilderment  of  volubility  to 
strengthen  her  fast-failing  courage. 
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ti^ir  injirriage  rGlations  I  found  but  little 
m.'c  from  those  of  KHkiiiu>  I  tetter  known, 
larriage  contract  is  ftrranged  early  iu  life 
?  parents,  allliougb  Ikguecsik  bought  a 
'or  bis  nearly  grown  brother,  who  was 
if  my  i^^^-.V*  fo**  the  consideration  of  a 
r's  jack-knife. 

ir  pugilistic  encounters  gcncrnlly  take 
between  ihe'besl  men*  of  tbtlerent  vil- 

and  espetMnlly  of  different  tribes,  so  that 
■  Eskimo  were  promptly  cliallenge<i ;  bnt 

feather  weights,  compared  with  these 
,  I  interfered.  Their  figlits  are  managed 
rhat  in  this  way  :  one  of  the  coinbntautSf 
[   or  standing,  leans  forward  with   both 

or  elbows  resting  on  his  knees,  when  his 
eat,  wiili  clinched  fist,  deals  him  such  a 
>n  the  side  of  the  head  as  he  may  sec  tit, 

Ifc  stroke  being  usually'  comparatively 
po-  2  then  takes  his  turn  iu  leaning 
f  and  No.  1  deals  him  a  blow,  generally 
J  heavier  than  that  he  has  just  received. 
>|>eration  goes  on  until  one  or  the  other 
ler  knocked  senseless,  or  rendered  help- 
om  sheer  exhaustion. 
>ther  danger  threateuing  the  natives  of 
,rty  was  no  less  than  the  undertaking  to 
linale  one  of  them*  or  possibly  a  white 
should  circumstances  favor.  Family 
are  not  unfrequent;  and.  when  a  death 
3,  every  male  relative  of  the  murdered 
tols  bound  to  ai'engc  the  death  by  killing 
man  of  the  offending  tribe,  the  murderer 
ne  near  relative  Ixsing  preferable.  This 
anco  may  be  postijoned  almost  inclefinite- 
id  fi'iendly  social  relations  mnintaincd; 
ilow  as  it  is,  it  is  sure  to  come,  sooner 
6r. 

ave  known  one  of  these  murderers  to 
take  up  his  residence  among  his  enc- 
and  to  all  intents  and  purposes  be  as  one 
nr.  Among  the  Netschilluks  at  tlie  Inst 
we  visited  was  a  powerfully  built  speci- 
>r  his  tribe,  Toolooah  by  name.  Many 
before, — so  many  that  he  could  not 
them  on  his  fingers,  and  therefore  conld 
l&how  many,  —  a  relative  of  his  had 
^hctlm  at  the  hands  of  an  Iwillik,  and 
Hr  yet  been  avenged.  Althouglt  there 
aot  an  Iwillik  among  us,  still  ray  own 
^O  felt  that  any  of  us  might  fall  to  atone 
\\a  ancient  crime.  They  told  me  that 
felt  satisfied  that  many  of  the  natives 
watched  our  8le<lge-loading  the  morning 
iX  had  long  knives  secreted  in  their 
s,  should  they  need  to  defend  the  Nct- 
ik  Toolooah,  who  still  persisted  in  his 
revenge,    should    opportunity    offer. 


But  the  sight  of  our  man3*  and  wonderful 
weaix)n8  frightened  him  into  a  peaceful  atti- 
tude. Singularly,  these  feuds  never  swell  into 
tribal  wars.  Fredeiuck  Schwatka. 


HOW  THE  PROBLEMS  OF  AMEHICAN 
ANTHROPOLOGY  PRESENT  THEAf- 
SELVES   TO   THE   ENGLISH  MIND.^ 

T  UAVK  seldom,  ladies  nnrl  gentlemen,  ft^t  myself 
In  a  more  difficult  position  thiin  I  do  at  this  moment. 
Yesterday  mornino;,  when  we  returned  from  an  expe- 
dition out  into  Uiu  far  west, —an  expedition  which 
your  president  was  to  have  joined,  but  which,  to  our 
great  regret,  he  was  obliged  to  give  tip,  —  1  heard  that 
at  this  meeting  of  ihe  Anthropological  society  of 
Washington  I  should  be  called  npoti  to  make,  not 
merely  a  five-minutes'  speech,  but  a  sub^Untive  ad- 
dress; and  since  that  time  ray  mind  ha^  been  almost 
entirely  full  of  the  new  ihlngs  that  I  have  been  see- 
ing and  hearing  in  the  domain  of  anthropology  In  this 
city.  I  have  been  seeing  the  working  of  that  nn- 
exfimpled  institution,  the  Bureau  of  ethnology,  and 
studying  the  collections  which,  Iu  connection  with 
the  Smithsonian  Institution,  bare  been  brought  In 
from  the  roost  distant  quarters  of  Ihe  continent;  and 
after  that,  in  odd  moments.  1  have  turned  it  over  In 
my  mind,  VVIiat  can  I  possibly  say  to  the  Anthropo- 
logical society  when  I  am  called  upon  to  face  them 
at  ihirty-six  hours'  notice?  1  will  not  apologize:  I 
will  do  the  best  I  can, 

I  quite  understand  that  Major  Powell,  who  is  a 
man  who  generally  ha*  a  good  reiison  for  every  tiling 
that  he  does,  had  a  good  reason  for  desiring  that  an 
anthropologist  from  England  should  say  something 
as  to  the  present  state  of  the  now  and  growing  sci- 
ence in  England  as  compared  with  its  condition  In 
America,  —  for  believing  that  some  communication 
would  l)e  acceptable  between  (he  old  country  and  the 
new,  upon  a  subject  where  the  Inhabitants  of  both 
have  so  much  Interest  in  common,  and  can  render  to 
one  another  so  much  service  in  the  direction  of  their 
work.  And  therefore  I  take  it  that  I  am  to  say  be- 
fore you  this  evening,  without  elaborate  oralory  and 
without  even  careful  language,  how  the  problems  of 
American  anthropology  present  themselves  to  the 
English  mind. 

N'ow,  one  of  the  things  that  has  struck  me  most  In 
America,  from  the  anthropological  point  of  view,  is 
a  certain  element  of  old-fasliionedness.  I  mean  old- 
fashionedness  in  the  strictest  sense  of  the  word,  — 
an  old-fa*ihlonedne8S  which  goes  back  to  the  time  of 
the  colonisation  of  America.  Since  thl;  Stuart  Lime, 
though  America,  on  the  whole,  has  become  a  country 
of  most  rapid  progress  in  developmciil  as  compared 
with  other  districts  of  the  world,  there  has  prevailed 
In  certain  parts  of  It  a  conservatism  of  even  an 
Intense  character.  In  districts  of  the  older  states, 
away  from  the  centres  of  population,  ihing-^  that 
arc  old-fashioned  to  modem  Europe  have  held  their 

*  A  leclure  dotlvcre<l  ity  T)r.  Chwaru  U.  Ttj-oii  before  ib« 
AnUirupolofflcal  »>K-Ioly  of  Wii*h1n(tan,  Oct.  U.  ISfti. 


546 


SCIENCE. 


prou  IV..  »a  Wl 


own  witli  a  tenacity  soniewhal  suqirising.  If  I  ever 
become  possessed  of  aspinnlng-wlieH,  an  article  of 
funiiltire  uuw  sonrcc  in  Knglaiid.  I  can  bandy  gel  a 
specimen  better  than  in  Pennsylvania,  where  '  ray 
greai-^randmother'a  spinning-wheel '  is  shown  — 
BluTuling,  perhaps  in  the  lumber-roorn,  perhaps  in  an 
ornamental  place  In  the  drawing-room  —  oflenerthan 
in  any  oilier  eountry  that  I  ever  visited. 

In  another  respei'l  Pennsylvania  has  shown  i!self 
to  me  fruitful  of  old-fa?hioned  products.  I  vhoa 
brouglit  up  amoDC  the  Quakers.  —  like  so  many,  I  dare 
Bay,  who  are  present;  for  the  number  of  time^  in  the 
week,  or  even  in  the  day,  In  which  it  occurs  that 
those  wliom  one  meets  prove  to  be  at  least  of  Quaker 
descent,  represents  a  proportion  which  must  be  highly 
pleasant  to  the  Quaker  mind.  In  tlie  history  of  the 
Society  of  the  Friends,  there  has  recently  come  out  a 
fact  unknown,  especially  to  ihe  Friends  themselves. 
Their  opinion  has  always  been  that  they  came  Into 
existence  In  the  neighborh<MMl  of  1600,  by  spontane- 
ous generation,  in  an  outburst  of  spiritual  de%'elop- 
ment  in  England.  It  has  now  been  shown,  especially 
by  the  researches  of  Robert  Barclay  (not  the  old  con- 
troversialist, but  a  modern  historian),  that  the  Qua- 
kers were  by  no  means  the  absolutely  independent 
creation  that  they  and  others  bad  supposed  them  to 
be;  that  they  were  derived  from  earlier  existing 
denominations  by  a  process  which  is  strictly  that  of 
development.  Their  especial  ancestors,  so  to  speak, 
were  a  division  of  the  early  Dutch  sect  known  as 
Mennonites.  The  Friends  have  undergone  much 
modification  as  to  theological  doctrine;  but  some  of 
tlieir  most  pronounced  characteristics,  such  as  tlie 
objection  to  war  and  oaths,  and  even  delaitt*  of  cos- 
tume,  and  tlie  silent  grace  before  meals,  remain  as 
proofs  of  Meunouite  derivation.  To  fmd  the  Men* 
uoniles  least  changed  from  their  original  condition 
is  now  less  easy  in  their  old  homes  in  Europe  than 
in  their  adopted  homes  in  the  United  States  and 
Canada,  whither  they  have  migrated  from  time  to 
time,  up  till  quite  recently.  lu  order  to  avoid  being 
compelled  to  serve  as  soldiers.  They  have  long 
been  a  large  and  prosperous  body  back  in  Pennsyl- 
r&nia.  I  went  lo  sec  them ;  and  they  are  a  very  strik- 
ing insiAnce  of  permanency  of  institutions,  where 
an  instjiution  or  a  state  of  society  can  get  into  pros* 
pcrous  conditions  hi  a  secluded  place,  cut  off  from 
easy  access  of  the  world.  Among  them  are  those 
who  dissent  from  modern  alteration  and  changes  by 
ft  fixed  and  unalterable  resolution  that  they  will  not 
wear  buttons,  but  will  fasten  their  coats  with  hooks 
and  eyes,  as  their  forefathers  did.  And  in  this  way 
they  show  with  what  tenacity  custom  holds  when  it 
has  become  matter  of  scruple  and  religious  sanction. 
Otliurs  have  conformed  more  and  more  to  the  world; 
And  most  of  those  whom  I  have  seen  were  gradually 
conforming  in  their  dress  and  liabits,  and  showing 
symptoms  of  melting  into  the  general  i>opulation. 
But.  In  the  mean  time.  America  does  offer  tlie  specla* 
cle  of  a  phase  of  religious  life,  which,  though  dwin- 
dling away  in  the  old-world  region  where  It  arose, 
Is  quite  well  pre.sorred  in  thi.s  newer  country,  for  the 
ediUcatlou  of  students  of  culture.    Tliese  people,  who 


show  such  plain  traces  of  connection  with  the  hi*- 
t(»rical   Anabaptists  that  they  may  be  takru  a>  iVi; 
living    represenlalivw,   still    ooinm»'raoral<:  in  ibeir 
hymns  tlieir  martyrs  who  fell  in  SwltfrrlarnI  foei 
Anabaptist  faith.     There  was  given  me  oniyaj 
days  ago  a  copy  of  an  old  searoe  hymn-h'    ' 
rlor  10  1600.  hut  still  In  use.  in  which  is  a  ) 
memomtlve  of  the  martyr  HasUbaob,  bf'Ii' 
refusing  to  conform  to  the  state  religion,  wli 
laughed  when  it  w&jt  cut  off. 

Now,  lo  find  thus,  In  asecluded  district,  anol<]  «i»i* 
of  society  resisting:  for  a  lime  the  modifying  iuflurnm 
which  have  already  champed  the  worhl  around,  Hda 
exceptional  state  of  things.  It  show*  ti..  i,r^  ..r,. 
cesses  of  resisted  but  ovenlUAlly  ptw 

which  anthropologists  have  to  stud)    u.   .     

gions  of  space  and  time  in  the  general  developmrnl 
of  the  world.  In  visiting  my  Mennonlte  fricu'd  iit 
Pennsylvania,  I  sometimes  noticed,  Ch&l,  whili!  Ut«]r 
thnufihl  it  nothing  strange  that  I  should  come  to 
study  Lhem  and  tlieir  history,  yet  when  I  wss  aiM 
where  I  was  going  next,  and  confessed  with  »un» 
modesty  that  I  was  going  with  Major  Powrll  ro  ibf 
far  west  to  soo  the  Zufils.  this  confesalon  un  Dy 
part  was  received  with  a  look  of  amaxemenu  not 
quite  anmingled  with  kindly  reproof:  it  seemed » 
strange  to  my  friends  that  any  person  tnrelliBi 
about  of  his  own  wilt  should  delil>era1«ly  £u  10 
look  at  tmtians.  I  found  it  harrl  to  refrain  frt>a 
pointing  out,  that,  after  all,  there  Is  a  commnnlt^  of 
purpose  between  studies  of  the  course  of  cirilixatlon. 
whether  carried  out  among  the  colonists  of  Pcminl- 
vania  or  among  the  Indians  of  Nrw  Mexico.  Iavf»> 
ligation  of  the  lower  races  is  made  more  obscure  awl 
dillicult  through  tlie  absence  .of  th»'  guidance  of  wril* 
ten  history,  but  the  principle  is  the  same. 

A  glance  at  the  trilHis  whom  Professor  Mowlej  swl 
I  have  ¥een  in  the  far  west  during  the  la.«t  few  wcflu 
has  shown  one  or  two  results  which  may  be  vorUi 
staliug;  and  one,  merely  parenthetical,  I  Uilnit  I 
must  take  leave  to  mention,  though  it  lies  outside  tbi 
main  current  of  my  subject. 

Our  look  at  Xorth-American  Indians,  of  whom  It 
has  been  my  lot  to  write  a  good  deal  upon  sMoitd* 
hand  evidence,  had»  I  am  glad  to  say.  a  rery  '^' 
couraging  effect;  because  it  showed,  that  on  lit* 
whole,  much  as  the  writings  of  old  travellers  iwl 
missionaries  have  to  be  criticised,  yet  if,  wbcn 
carefully  compared,  they  agree  in  a  stAtemenMtsr* 
Bonal  inspection  will  generally  verify  thai  sutcmeiil. 
One  result  of  our  visit  has  been,  notHdimitiuii>tu.bttl 
an  increase,  of  the  coufidence  with  wbidi  Ix'tii  of 
us  in  future  will  receive  the  statements  of  traveller* 
among  the  Indians,  allowing  for  their  often  bfiii^ 
based  upon  superficial  observation.  So  long  as  «* 
confine  ourselves  to  things  which  the  traTeller  ssyi  b* 
saw  and  heard,  we  arCi  I  tMlieve,  upon  rery  fotld 
ground. 

To  turn  to  our  actual  experiences.  The  thlncr 
that  one  sees  among  the  Indian  tribes  who  harenol 
become  so  'white*  as  the  Algonkins  and  the  Ir»- 
quols,  but  who  present  a  more  genuin*  picture  ryf  obi 
American  life,  do  often,  and  iq  the  most  vliid  irsj* 
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tt  iraCM  of  ihe  «ame  plienornona  vlth  wliich 
MM  i0  «»  fiiniiliar  in  old-world  life,  imn^fnc  us 
ftilting  in  a  l)on>^e  just  inside  Cftlifornifl,  en;;fi}!e<l  Hi 
vhal  Hjipt'Arod  to  \^  u  fniUIrsjt  eiidcAvor  mi  Ihe  pari 
of  (Tiiftf-^stir  Mijs«l«?y  to  obtain  a  tuck  of  hair  of  u 
MoJAve  to  add  to  his  collection.  The?  roan  obji^clcd 
utterly.  He  shook  his  head.  Wlien  prt^ssed,  he  gM- 
tiCUlAted  and  talked.  Ni>:  if  be  gave  up  that  bit  of 
hair,  he  would  become  deaf,  dumb,  grow  mad;  and, 
whvn  the  medicine-man  came  to  drive  away  tlie 
malady,  it  would  be  of  no  u^e,  he  would  hare  to  die. 
Now,  all  this  represents  a  perfectly  old-world  group 
of  Mean.  If  ynii  tried  to  pet  n  lock  of  hair  in  Italy 
or  Spain,  you  niL^ht  bo  met  with  preci^^cly  the  same 
rolfttoncc;  and  you  would  find  that  the  reason  wouM 
be  ab^nlui^ly  the  same  as  that  whicli  tlie  Atojave  ex- 
pressed, —  that  liy  iue«nn  o|  thai  lock  of  hair  one  can 
be  l>ewitrhe<l,  the  consequence  being  disease.  And 
within  tlic  civilized  world  the  old  philosophy  which 
ai^ounis  for  diseasr  in  penernl  as  the  intrusion 
of  A  m.iligniint  spirit  still  lari^elr  remains;  and  the 
«xorci3ing  such  a  demon  is  pr.tctliicd  bj  white 
men  as  a  religious  rite,  even  including  tbe  act 
of  cxsufflating  It,  or  blowing  it  away,  which  our 
Mojavt?  Indian  illustrated  by  (he  gHi»ttire  of  blowing 
BWHy  an  ima^nary  spirit,  and  which  is  well  known  a;* 
forming  a  part  uf  tlie  religious  rites  of  both  the  Greek 
and  Roman  church.  How  is  it  that  such  corrvt^pond- 
onc  with  old-worl'l  ceremonies  should  be  found 
among  a  tribe  like  iho  Mojaves,  apparently  Mongo- 
lian people,  thoui^h  separated  geographically  from 
the  Mongolians  of  Asia  ?  NVby  dcros  the  civilization, 
ihc  gein^ral  state  of  cultun*,  of  the  world,  present 
throughout  lis  whole  range,  in  time  and  *pace,  phe- 
nomena so  wonderfully  dhnilar  and  uniform?  This 
question  is  exiy  to  ask;  but  it  U  the  queilion,  which, 
in  few  words,  presents  th**  probb:>m  which,  to  all  an- 
thropologists who  occupy  tlieniselves  with  the  history 
of  culture,  is  a  problem  full  nf  the  most  extreme 
difllcuUy,  upou  which  ihey  will  have  for  years  to 
work,  collecting  and  clasilfying  facts,  in  the  hope 
that  at  some  time  the  lucky  touch  will  b«  mnde  which 
will  disclose  the  answer.  At  present  there  is  none  of 
ftn  alraolute  cliaracter.  There  is  no  day  in  my  life, 
when  [  am  able  to  occupy  myself  witli  anthropological 
work,  in  which  my  mind  does  not  ^wing  like  a  i>en- 
dulurn  between  the  two  great  possible  answers  to 
this  question.  Have  the  dci^ceiulants  of  a  small 
group  of  mankind  gone  on  teaching  their  children 
the  same  tel  of  Ideas,  oarrjing  them  on  from  genera- 
tlnn  to  generation,  from  age  to  age,  ?o  that  when  they 
an*  found  in  dt^ttant  regions,  among  tribes  which  have 
become  dlffrrcnl  even  in  bodily  fonnation,  they  rep- 
resent tbe  long-Inherited  trarlitiomi  uf  a  common 
ancestry?  Or  i*  it  that  all  over  the  world,  man, 
btfitig  substantially  fdndlar  in  mind,  has  again  and 
hi,  under  similar  clroumslances  of  life,  developed 
liar  groups  of  ideas  and  customs  ?  1  cannot,  I 
Ink.  use  the  opportunity  of  slainllng  at  this  table 
nrnre  profitably  limn  by  in»l<^tin^'.  in  .the  strongest 
wanner  which  I  can  find  words  to  express,  on  the 
fundamental  importance  of  directing  attention  to  this 
great  problem,  the  solution  of  which  will  slone  bring 


the  study  of  civilization  Into  ita  full  development  as 
a  science. 

Let  me  put  before  yoii  two  or  three  cases,  from  ex- 
amples which  have  l»een  brought  under  my  notice 
within  the  last  few  days,  lis  illustrating  the  ways  in 
which  this  problem  comes  bcfurc  us  in  all  iU  diffi- 
culty. 

This  morning,  l>e!iig  in  the  museum  with  Major 
Powell,  Proft-'ssor  Moselcy,  and  Mr.  Holmes,  looking 
at  the  products  of  Indian  life  In  tlie  far  we^t,  my 
attention  wua  called  to  certain  curious  instruments 
hanging  together  in  a  cif^c  in  which  musicul  in^^tru- 
ments  are  contained.  These  consisted  simply  of  Hat, 
oblong,  or  oval  pieces  of  wood,  fasteneil  at  the  end  to 
a  tliong,  so  as  to  be  whirled  round  and  round,  caus- 
ing a  whirring  or  roaring  noise.  The  instruments  in 
question  came,  one  from  the  Ute  Indians,  and  one 
from  the  ZuAIa.  Now,  If  an  Aitstralian,  finding  him- 
seir  insitecting  the  National  museum,  happened  to 
stand  in  front  of  the  case  in  question,  ho  would  xtop 
with  feelings  not  only  of  surprise,  but  probably  of 
horror;  fur  this  {»  an  instnuncnt  which  to  him  repre- 
sents, more  intensely  than  any  thing  else,  a  sen^e  of 
mystery  attached  to  his  own  most  importsut  religious 
ceremonies,  especially  those  of  (he  initiiition  of  youths 
to  the  privileges  of  manhood,  where  au  inslrumenl 
quite  similar  in  nature  Ik  used  fur  the  purpose  uC 
warning  off  women  and  children.  If  this  Ansirallnii 
were  from  the  south,  near  Bas?  Strait,  his  native  law 
is,  that,  if  any  woman  eees  these  instruments,  she 
ought  immediately  to  be  put  to  death;  and  the  Illus- 
tration whicl]  be  would  give  is,  that.  In  old  times, 
Tasmania  and  Australia  formed  one  continent,  but 
thai  one  unlucky  day  It  so  happened  that  certain 
boys  found  one  of  these  Instruments  hidden  In  tbe 
bush,  and  showed  it  to  their  mothers,  whereupon  the 
tica  Imrst  up  through  the  land  in  a  deluge,  which  never 
entirely  subsided,  but  still  remains  to  separate  Van 
Pieman's  Land  from  Australia.  Atid,  even  If  a  f-aiTre 
from  South  Africa  were  to  visit  the  collection,  his  at' 
tention  would  be  drawn  to  the  same  instruments,  and 
be  would  be  able  to  tell  Uut  in  his  country  thoy  were 
u-«ed  for  the  purpose  of  making  loud  sounds,  and 
warning  the  women  from  the  ceremonies  attending 
the  initiation  of  boy».  How  different,  the  races  and 
languages  of  Australia  Slid  Africa!  yet  wo  have  tbe 
same  use  cropping  out  In  connection  with  the  same 
instrument;  and,  to  cotnpletc  its  history.  It  must  be 
a<Med  that  there  are  passages  of  Greek  lit^^raturc 
which  show  pretty  plainly  that  an  instrument  quite 
similar  was  used  in  the  mysteries  of  Uocchus.  The 
last  point  is,  th.i(  It  Is  a  toy  well  known  to  country- 
people,  l)olh  in  (>ermanj  and  in  England.  Its  Kngltsh 
name  w  the  *  bull-roarer;  *  and,  when  tbe  children 
play  with  it  In  cotmtry  villages,  It  is  hnnlly  possible 
(as  I  know  by  experience)  to  dii^tinguiAh  Its  sound 
from  the  bollowiug  of  an  angry  bull. 

In  endeavoring  to  Jiscertaln  whether  the  occur- 
rence of  the  *bull-n.»arer*  In  so  many  regions  is  to 
be  explained  by  historical  connection,  or  by  Inde- 
pendent development,  we  have  to  lake  into  consider- 
ation, fir^t.  that  it  i  an  appaiatux  so  simple  as 
possibly  to  have  been  i^und  out  many  limes;  next, 
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Ih;it  il"  pfiwiT  nf  rinittiui;  a  >ouiiil  :iii"liMi'  ill  ;v  criMt  it  cam**  ilowu  from  the  nortli(*rri  tribes  atij  wm 
(li^taiiiv  wouM  siii;mst  to  Australian"'  and  <aHrt's  iuloptfil  by  tlh*  soutliorn.  or  "niietlx^rbotlt  hail  itfrfiii 
aliK*»  it"  usi'fuliir^s  at  ri'l'ci"n'*  rfp-ni'-iii'  sfixiii  \\Iiii-Ii  a  rominon  sour^'o,  —  that,  at  any  rale,  there  is  some 
il  uas  il«?*irotl  !<■  cxi-lnih'  n-riain  it'is-'n".  Then  \\r  u'rnimd.  upon  the  score  of  mere  oiitlandishiit'S-t.  for 
an*  Irtl  t«»  aiM'iliiT  arictinii'Ml.  inti  which  I  will  n«>t  vuii]M)sin;4  that  such  an  idea  oouhl  not  *K'Cur  w  idiom 
outer  n'n\,  as  lo  lluMjih'jititin  \\liy  vi'uu-ii  are  exclnji-il  ihiTf  bvin;;  some  educational  connection  b*»t\vf-*Ti {h« 
in  the  ni<'St  li^i'l  in;nn;er  froMi  **«'rtain  o  rrm"iiii*s.  two  uroups  of  trilie-*  poss••s^inl;  it,  and  who  eciiU 
I  tilt  in  any  e\i!it.  ii"  «e  wi-rk  it  on!  as  :i  mm'  •iue--  lianlly  hav*'  taki-n  it  by  independent  developineiit? 
tion  of  pn>!)aliilitles,  ilif  hypnihf-i'^  «f  !fp''.;t«'d  re-  To  mention  an  instancf  of  thr  opyHiMti*  kitul:  I 
invention  i;iidfr  liKf  .';:vi:!i:s;;ti\iT'  i-aii  huM  i;s  ttu  n  bcmclit  a  ffw  days  ago,  anioni:  the  Mojaves.  asinsujir 
uu'ains:  tin' liyp 'ihoS  .»i'  lii-.i..r:t'..l  r.innr-Mon  :  but  ar;ie|i'  of  dresj".  —  u  native  woman's  girdle,  withits 
uhleh  e\p!:ui,i:i"n  i**  tin-  trn--  I'tn'.  ot  >v1.i*!1mt  l'n:Ii  bmi;  irin^'e '>f  twisted  bark.  This,  or  rilhi^r  two  of 
.ire  partly  true.  1  I;■l^e  ni>  sulUelfnl  mfaii"  to  diiidr.  tht-;.'  put  on  -^o  as  to  form  one  complete  skirt,  u?ed 
Sm'h  t[U«'>:;' n-!  a*  tlje-e  bcin^  a:-n::'l  u>  in  i^vi-ry  :<i  in- Imt  only  iLiannent:  and  it  is  still  worn  from  old 
(iireetifU,  tlseiv  aie  i»!i!y  •«<•  "r  ihife  wa\s  known  eti^Tiiin.  b'lt  now  CuVt'reil  by  a  pellic>»at  of  cotton, 
ti»  mr  In  wliiili  at  |;«-.-i,t  s;ud<::l«  ean  .■*'  u'k  Mu-ni  ;;rni'rally  made  of  se\eral  poeket-handkercbiefs  in 
wish  any  it  .i-.'U.iMt-  p!i'-«;Mei  of  s::o>'i'>s.  M.iy  1  tin-  pi»-ee.  b.uiiiht  from  thf  trader*.  Under tliesecir- 
briil!y  try  to  ?:.iii-.  n-*:  -o  i!:;:oh  by  ]':vet",  t  a*  by  i'\-  (■nm>taiices.  il  has  bcer.TU'^  upele^s  as  a  gamieiit, ook 
autple,  wli.i:  the  w-'iKin.;  »,-l"  thtiSf  mi':ho>!<  i*  !y  ^^rvin^  a?  what  I  understand  is  called  in  the  civilized 
whieh  it  i^  i  .-ssilile.  a:  an\  i.ite,  to  tu..ki'  -i  rr.i'  «  n-  u.»iM  a  'dres<-iraprovT:*  thf  etT^ct  of  which,  ia- 
**nMehimn:s  upo:i  tl.e  ^reat  uns»';v»'.i  p.-ib-iM  .-i  d'->'.l.  the  Moj.ive  wom«-n  j-eriectly  underelainl.  aud 
.intliroi>o)o::\  1'  avail  ibrmfelvt-s  of  in  tlu-  mo>i  eomic  manner.  Sup- 
One  of  tl:«*  w.i>>  in  wl'.i^'i  i;  Is  p;'ssl"''^:«id«  a!  -.vi:!;  I"m\  n'»w.  iha:  we  had  n  -  r^f-rdof  how  lids  fam;u«tio 
#ueh  a  i:ro::p  cf  f.u-ts  may  le  im'.I- -i  !];o  ar^'in:*';;:  f.i?h:.'!i  ra^ne  in'i*  use  ani-n^  th»-ni:  it  h.is  oiilyKi 
Wt'i  -.1  a  »ire;:n:'':.'.M>e  i-  s--  h-  e%'::v.':irrd  with  tlie  aetual  wearins  of  barii  ;:ar- 
"•■•.::  r!s-.'.  ar.l  :■•  It.il  .:.•■  :.-  m.-:.:*  in  Fi:r:hvr  A«ia  and  ;lie  raeifio  I>Undsiiir-rirT 
V  ■:  >V  ';:! ;  l.W'.  o  ■■'.•■  '::;-.■  %•  ;• '1  ;:s  own  hisiMry,  —  :!,a:  it  i*  a  rt-nmant  ofxhv 
:i  !:.:,"  .;;■;•  ..:>  :i;  '.a  "  :*'.t-  T':'.,i?r  1  e::l:ure  wbt.rt'  bark  is  the  ordinary  materiil 
:;•  :i  ^u  ;:■.  ■!  :  !  -....:  ^  ;l..i:  :  r  e'.i'*.hl!,^.  Biit  the  anti.rr'po!o;;:J?t  couM  noil* 
umI  e  :.:■:;.:'.  i-  •*  .  :i  ::.v  ;..5;;:U- !  In  arc;:::,::  from  :h*p  iMrk-wearin;:  that  llie 
•'.-•■  ;)..(n  in  :'.  ■  .-  ::.:  ;:!*.*:.  a:. it*!  r- »  f  \hv  M  i.ivisba'I  learned  it  from  Asiallw. 
:'..::.  7^.  ":;".>  ■'.  .s  :.  ■:•:;._  !:.  ;■:••.  l^-:.:  drvel.':.!i;tM.:.  ao:inc  not  oidy  There 
^!.:  :.i:h- :  *:r  ;  -••  ;::..',■  r  ::■;■  ::•  v.'s  :;.;:..!-.  b;i:  :hr-ir  i:rcumf:a:;ce>.  are  similar, 
^  «•■:»■;;■  1%:..  w:  .:'  r -A-  li.vv  :v.::<  !'•*  I'Ti..:/!.!  wi:h  much  of  the  similarity  yf 
^^:...-:  .•.;■.,  1".  :  I:.'.,.-  ■  ;>:  v.*.  I:  :*  e-.ir!  us  ::;:■.:  the  !»•/«:  illastration?  i4 
-y':            !      .       ?.   w  r  .    Ai  ■!   -    :  ■  ?.  :  ■■-■■r^>    fro:'.*.  i.L:«:.;-m*  wlii-:'h  ar»='  a'.i'-io  in 
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IfioctAWdcail  topasfl  iheitrt'ailfnt  river.  Iii  such 
i(M>ni.Ienres  '.if  principle  we  trace,  more  clearly 
in  ijipre  rejwlilions  of  a  cuatom  or  belief,  tbe 
lutiily  uf  humAn  IntPJIect. 

.  1  iniiAt  not  turn  these  remarks  into  what, 
'  ordjiiury  circumstances,  wouUl  lie  a  lecture. 
fi?  itwu  compelled  to  address  myself,  not  ao 
to  tbe  stattmient  in  broad  terms  of  general 
plc^,  u  to  poiuU  of  dulttil  of  this  kind,  liecause 
Imo^t  imposslbiG,  in  Uic  present  state  of  anthro- 
V,  to  work  by  abstract  terms;  Htid  Mio  best  way 
icidatint:  a  worklni^-principle  is  to  disciihs  «ome 
I  case.  Tberci  are  now  two  or  three  practical 
t  on  which  I  may  be  allowed  to  say  a  few  words. 
?  principle  of  development  in  civilization,  which 
leiiti  one  side  of  ihe  yroat  problem  I  have  been 
lug  of.  U  now  bcuinninf;  to  reoclve  especial  cul- 
m  in  England.  While  most  museums  have,  been 
rk,  simply  ctillorting  objccls  and  ituplemcuts, 
use.um  of  Gen-  Pitt-Kivers,  now  about  to  be  re- 
l  front  London  to  Oxford,  is  entirely  devotwl  to 
orktng-oiit  of  tbe  development  theory  on  a  scale 
C  rttlompled  hitherto.  In  this  museum  are  col- 
.  ^pt_*cImeus  of  weapons  and  implements,  so  as 
ertaln  by  what  steps  they  may  be  considered  to 
arisen  amimg  mankind,  and  to  arrange  tbem  la 
cutive  scries.  Development,  however,  is  not 
9  progress,  but  may  work  ilself  out  into  lines 
;^«nvraiion.  There  are  certain  slates  of  society 
ich  the  going-down  uf  arts  and  sciences  Is  as 
abli?  a  state  of  things  iw  priiyress  is  iu  the  more 
lAlc  regions  in  which  we  live.  Anthropologists 
ratclt  with  the  grtratcsl  interest  what  effect  this 
im  of  dcvelnpmenlwtll  Itave  upon  their  science. 
Pitt-Rivers  Wiis  led  into  tht*  formation  of  the 
'kable  collection  In  question  In  an  interesting 

RL'  lie  did  not  begin  life  either  a*i  an  evolu- 
t  as  an  anthropologist.  He  was  a  soldier, 
ness,  at  a  particular  time  of  his  life,  was  to 
on  a  committee  on  small-arms,  api»ointed  to  re- 
the  armament  of  the  ISritish  army,  which  at 
.irne  was  to  a  great  extent  only  provided  with 
n<«t  iinlrulhful  of  percus?>lon-musket5.  He 
found  lliM  u  rifle  was  an  instrnmont  of  gradual 
b;  for  the  new  rifles  which  it  wiis  bU  iluty  lo 
:t  had  not  come  into  existence  at  once  and  in- 
d«tntly.  When  he  came  to  look  carefully  Into 
»>tury  of  bla  subject,  it  appeared  that  some  one 
nproved  the  lock,  then  some  one  the  rifling,  and 
others  had  made  further  improvements;  and 
kroces^  had  gone  on,  nnlil  at  Ui&t  there  came 
xistence  a  gun,  which,  thus  perfected,  was  able 
d  its  own  in  a  permanent  form.  He  collected 
ifrmediate  stages  through  which  a  good  rifle 
out  of  a  bad  one;  and  the  idea  began  to  cross 
Itid  that  the  courao  of  chanK<-  which  happened 
PS  was  very  much  whnt  ordinarily  hapi>eu8  with 
tliihg'4*  So  he  set  about  collecting,  and  tilled 
luse  fnnn  the  r-ellar  lo  the  utile,  hanging  on  his 
series  of  all  kinds  of  weapons  and  other  instru- 
»  whii'h  !Bccmcd  to  him  to  form  links  in  a  great 
of  di'velopiuent.  The  principle  that  thus  be- 
de  to  him  In  weapon-development  is  not 


less  true  throutih  the  whole  range  of  civilization:  and 
we  shall  soon  be  able  to  show  to  every  anthropologist 
who  visits  Oxfor-d  the  results  of  that  attempt.  And 
when  the  devtdopment  theory  is  seen  in  that  way, 
explaining  the  nature  and  origin  of  our  actual  arta 
and  custom*  and  ideas,  .^ind  their  gradual  growth 
fn^m  rtid«r  and  earlier  states  of  culture,  then  anthro- 
pology will  come  before  the  public  mind  as  a  new 
means  of  practical  instruction  in  life. 

St>eak!ng  of  this  afipect  of  anthropology  leads  me 
to  say  a  word  on  another  hanlly  less  important.  On 
my  first  visit  lo  this  country,  nearly  thirty  years  ago, 
I  made  a  journey  In  Mexico  with  the  late  Henry 
Christy,  a  man  who  ImpreiiEed  his  personality  very 
deeply  on  the  science  of  man.  He  was  led  into  this 
subject  by  his  connection  with  Dr.  Hodgkin;  Ihe  two 
being  at  first  interested,  from  the  philanthropist's 
point  of  view,  in  tlie  pwservalion  of  the  less  favored 
races  of  man,  and  taking  part  in  a  society  for  this 
purpose,  known  as  the  Aborigine.^'  protection  aocioly. 
Tbe  observation  of  the  indigenous  tribes  for  philan* 
thropic  reasons  brought  the  fact  into  view  that  such 
people*  of  low  culture  were  in  themselves  of  the 
highest  interest  a-*  illustrating  the  whole  problem 
of  singes  of  civilization;  and  this  brought  about  tlio 
eatabliahmciiL  of  the  Ethnological  society  iu  fclngland, 
Henry  Christy's  connection  with  which  originated 
bis  plan  of  forming  .in  ethnological  museum.  The 
foundatious  of  ihe  now  celebrated  Christy  collectifMi 
were  laid  on  our  Mexican  journey;  and  I  was  witness 
to  bis  extraordinary  power  of  knowing,  uuU'iught, 
what  It  was  the  business  of  an  anthropologist  to 
collect,  and  what  to  leave  uncollected;  how  very 
useless  for  anthropologic  purposes  mere  curiosities 
arc,  and  how  priceless  are  every-day  things.  The  two 
principles  which  tend  most  to  the  successful  work  of 
anthropology — tbe  systematic  collection  of  ihe  pro- 
ducts of  each  stage  of  civilization,  and  tbe  arrange- 
ment of  their  sequence  in  development  —  are  thus 
the  loading  motives  of  our  two  great  anthropological 
museums. 

To  my  mind,  one  of  the  moat  remarkable  thlnfis 
I  have  seen  Iu  this  country  is  the  working  of  the 
Bureau  of  ethnohigy  as  part  of  the  general  working 
of  the  govemmenl  department  to  which  It  Iwlong-*. 
It  is  not  for  me.  on  this  occasion,  to  d>'s<:ribe  the 
working  of  the  .Smithsonian  institution,  with  its  re- 
search ami  publication  extonding  almost  through  the 
whole  realm  of  science;  nor  to  speak  of  the  services  of 
that  eminent  invciiigotor  and  organizer,  Prof.  Spen- 
cer F,  I3;4ir»1.  It  is  the  depart  mcnt  occupied  with  the 
science  of  man  of  which  I  have  experience;  and  I  do 
not  think  that  anywhere  else  in  the  world  such  an 
official  body  of  *killed  antliropolo^isis,  each  know- 
ing his  own  special  work,  and  devoted  to  it,  can  bt^ 
paralleled.  The  I$ureau  of  ethnology  is  at  present 
dcvuLiiig  itself  especially  to  the  wurking-np  of  the 
United  Slates,  and  to  the  American  continent  iu 
general,  ImU  not  neglecting  other  parL**  of  the  world. 
And  I  must  say  Uiat  1  have  seen  wltli  the  utmost 
interest  the  manner  In  whieh  the  central  organism 
of  the  Bureau  of  ethnology  Is  performing  the  func- 
tions of  an  amosser  and  collector  of  nil  thst  is  worth 
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knowing;  bow  Major  Powell  is  not  only  a  great  ex- 
plorer and  worker  himself,  but  has  the  art  of  infus- 
ing his  energy  and  enthusiastic  spirit  throuf;1i  tite 
branches  of  an  institution  wlilch  stands  almost  alone, 
being,  on  the  one  hand,  an  institution  doing  the  work 
of  a  scientific  society,  and,  on  the  other  hand,  an  in- 
stitution doing  that  work  witli  the  power  and  lever- 
age of  a  gorernment  department.  If  we  talked  of 
working  a  government  institution  in  England  for 
the  progress  of  anthropology  in  the  way  in  which  it 
is  being  done  here,  we  should  be  met  with  —  silence, 
or  a  civil  answer,  but  witli  no  practical  result;  and 
any  one  venturing  to  make  the  suggestion  might  run 
the  risk  of  being  classed  with  that  large  body  de- 
scribed here  as  *  cranks.*  The  only  way  in  which 
the  question  can  be  settled,  how  far  a  government 
may  take  up  scientific  research  as  a  part  of  its  legiti- 
mate functions,  is  by  practical  ext>erimcnt;  and  some- 
how or  other  your  president  is  engaged  in  getting 
that  experiment  tried,  with  an  obvious  success, 
which  may  have  a  great  effect.  If  in  future  a  prop- 
osition to  ask  for  more  government  aid  for  anthro- 
pology is  met  with  a  reply  that  such  ideas  are 
fanatical,  and  that  such  schemes  will  produce  no 
good  results,  we  have  a  very  good  rejoinder  in 
Washington.  The  energy  with  whicli  the  Bureau  of 
ethnology  works  throughout  its  distant  ramifications 
has  been  a  matter  of  great  interests  It  is  something 
like  what  one  used  to  hear  of  the  organization  of  the 
Jesuits,  with  their  central  authority  in  a  room  in  a 
Roman  palace,  whence  directions  were  sent  out  which 
there  was  some  agent  in  every  country  town  ready 
to  carry  out  with  skill  and  zeal.  For  instance:  it 
was  interesting  at  ZuQi  to  follow  the  way  in  which 
Col.  and  Mrs.  Stevenson  were  working  tlie  pueblo, 
trading  for  specimens,  and  bringing  together  all  that 
was  most  valuable  and  interesting  in  tracing  the 
history  of  that  remarkable  people.  Both  managed 
to  identify  themselves  with  tlic Indian  life.  And  one 
thing  I  particularly  noticed  was  this,  tliat  to  get  at 
the  confidence  of  a  tribe,  the  man  of  the  house, 
though  he  can  do  a  great  deal,  cannot  do  all.  If  his 
wife  sympatliizes  with  his  work,  and  is  able  to  do  it, 
really  half  of  the  work  of  investigation  seems  to  me 
to  fall  to  her,  so  much  is  to  be  learned  through  tlie 
women  of  the  tribe,  which  the  men  will  not  readily 
disclose.  The  experien<'e  seemed  to  me  a  lesson  to 
anthropologists  not  to  sound  the  '  bull-roarer,'  and 
warn  the  ladies  off  from  their  proceedings,  but  rather 
to  avail  tiiemsolves  thankfully  of  their  help. 

Only  one  word  more,  and  I  will  close.  Years  ago, 
when  I  first  knew  the  position  occupied  by  anthro- 
pology, tills  position  was  far  inferior  to  that  which  it 
now  holds.  It  was  deemed,  indeed,  curious  and 
amu'^ing;  and  travellers  had  even,  in  an  informal  way, 
shown  liuman  nature  as  <lisplayed  among  out-of-the- 
way  tribes  to  be  an  instructive  study.  But  one 
of  the  last  things  thought  of  in  the  early  days  of 
anthropology,  was  that  it  should  be  of  any  practical 
use.  The  effect  of  a  few  years'  work  all  over  the 
world  shows  that  it  is  not  only  to  be  an  interest- 
ing theoretical  science,  but  tliat  it  is  to  be  an  agent 
in  altering  the  actual  state  of  art^  and  beliefs  and  in- 


stitutions in  the  world.  For  instance:  look  at  the 
arguments  on  communism  in  the  tenure  of  landio 
the  hands  of  a  writer  who  thinks  how  good  it  would 
be  if  every  man  always  bad  his  share  of  the  luid. 
Tiic  ideas  and  mental  workings  of  such  a  philoso- 
pher are  quite  different  from  tho^e  of  an  anthropolo- 
gist, who  knows  land-corn munistn  as  an  old  and  Mill 
existing  institution  of  the  world,  and  can  see  exactly 
how,  after  the  experience  of  ages,  its  disadvaDtages 
have  been  found  to  outweigh  its  advantages,  w  \\M 
it  tends  to  fall  out  of  use.  In  any  new  legislation  on 
land,  the  information  thus  to  be  given  by  authropul- 
ogy  must  take  Its  place  as  an  important  factor. 

Again:  when  long  ago  I  began  to  collect  materials 
about  old  customs,  nothing  was  farther  from  mv 
thoughts  than  the  idea  that  they  would  be  useful 
By  and  by  it  did  become  visible,  that  to  show  that  a 
custom  or  institution  which  belonged  to  an  early 
state  of  civilization  had  lasted  on  by  mere  coniBerra- 
tism  into  a  newer  civilization,  to  which  it  isunsuited, 
would  somehow  affect  the  public  mind  as  to  IhequM- 
tion  whether  this  custom  or  institution  should  be 
kept  up,  or  done  away  with.  Xothing  has  for  monllis 
past  given  me  more  unfeigned  delight  than  when  I 
saw  in  the  Times  newspaper  tlie  corporation  of  tlie 
city  of  London  spoken  of  as  a  *  survival.'  Tou  haw 
institutions  even  here  which  have  outlived  their  origi* 
nal  place  and  purpose;  and  indeed  it  is  evident,  that, 
when  the  course  of  civilization  is  tlioroughly  worked 
out  from  beginning  to  end,  the  description  of  it  from 
beginning  to  end  will  have  a  very  practical  effect 
upon  the  domain  of  practical  politics.  Politicians 
have,  it  is  tnie,  little  idea  of  this  as  yet.  But  it  al- 
ready imposes  upon  bodies  like  this  anthropulogical 
society  a  burden  of  responsibility  which  was  not  si 
first  lliought  of.  We  may  hope,  however,  that,  under 
such  leaders  as  we  have  here,  the  science  of  anthro- 
pology will  be  worked  purely  for  its  own  sake:  for. 
tlie  moment  that  anthropologists  take  to  cultivating 
their  science  as  a  party-weajion  in  politics  and  reli- 
gion, tliis  will  vitiate  their  reasonings  and  arguments, 
and  spoil  the  scientific  character  of  tlieir  worii.  I 
have  seen  in  England  bad  results  follow  from  a  pre- 
mature attempt  to  work  anthropology  on  sucli  con- 
troversial lines,  and  can  say  that  such  an  attempt  is 
not  only  in  the  long-run  harmful  to  the  effect  of  an- 
thropology in  the  world,  but  disastrous  to  its  imme- 
diate position.  My  recommendation  to  students  is  to 
go  right  forward,  like  a  horse  in  blinkers,  neither 
looking  to  the  right  hand  nor  to  the  loft.  Let  as  do 
our  own  work  with  a  simple  intention  to  find  out 
what  the  principles  and  courses  of  events  have  been 
in  the  world,  to  collect  all  the  facts,  to  work  out  all 
the  inferences,  to  reduce  the  whole  into  a  science; 
and  then  let  practical  life  take  it  and  make  the  b^st 
it  can  of  it.  In  this  way  the  science  of  man,  ac- 
cepted as  an  arbiter,  not  by  a  party  only,  but  by  tlie 
public  judgment,  will  have  soonest  and  mo^t  perma- 
nently its  due  effect  on  the  habits  and  laws  and 
thoughts  of  mankind. 

I  am  afraid  I  have  not  used  well,  under  such  short 
and  difiicult  conditions,  the  opportunity  which  you 
have  done  me  the  great  pleasure  and  honor  of  giving 


IB  19,  1S84.) 


SCIENCE. 


551 


I  have  tried,  as  I  said  I  would,  to  put 
mplest  way  before  you  some  cousiderations 
pear  to  me  as  uf  present  importance  in  our 
t>oth  in  the  old  world  and  in  the  new,  and 
you  in  the  heartiest  way  possible  for  the 
ity  you  have  given  me  to  do  this. 


RATION  OF  THE  KOWAK  RIVER, 

iV6  been  favored  by  Major  E.  W.  Clark, 
he  Revenue  marine  bureau,  with  the  follow- 
act  of  explorations  on  the  Kowak  or  Kuak 
Alaska,  made  during  the  season  of  1884  by 
rom  the  U.  S.  steamer  Corwin,  Capt.  Healy. 
y  comprised  Lieut.  J.  C.  Cantwell,  corn- 
assisted  by  Second- Assistant  Engineer  S. 


the  river,  hitherto  uniformly  low,  began  to  be  more 
elevated,  and  the  current  increased  to  three  miles 
per  hour.  The  course  of  the  river  was  extremely 
tortuous.  Another  village  was  seen  on  the  left 
bank,  on  a  high  black  bluff,  at  four  p.m.  The  depth 
of  the  river  increased  to  five  fathoms  :  its  width 
varied,  being  from  half  to  three-quarters  of  a  mile. 
Many  offshoots  of  the  main  stream  were  noticed,  all 
extending  to  the  northward  and  westward.  The 
following  day  a  good  growth  of  pine,  birch,  and 
willow  adorned  the  banks,  which  had  previously 
shown  only  shrubbery.  At  half-past  eight  a.m. 
a  large  westerly  arm  was  passed,  which,  according 
to  the  native  guide,  was  the  last  arm  of  the  delta, 
and  flowed  into  the  western  part  of  Hotham  Inlet. 
At  noon  the  party  obtained  observations,  placing 
them  in  latitude  6S°  45'.3,  and  west  longitude  161* 
46'.    At  half-past  two  p.m.  a  series  of  ice-cliffs,  like 


icE-cLirra  oh  kowak  bitsb. 


legan,  a  quartermaster,  fireman,  miner,  and 
T,  and  was  furnished  with  two  small  boats 
)orwin's  steam-launch.  They  left  the  Cor- 
ipe  Krusenstern,  July  8,  and  the  following 
mtered  Ilotham  Inlet  by  a  practicable  chan- 
T  five  fathoms  deep,  which  enters  the  inlet 
ts  eastern  point  or  headland.  The  eastern 
tern  shores  of  the  inlet  are  composed  of  clay 
ut  two  hundred  feet  high,  backed  by  rolling 
The  opposite  shote,  however,  was  low  and 
with  many  lagoons,  the  native  guide  stating 
was  the  Kowak  delta,  which  has  fifteen 
md  extends  some  fifty  miles  inland.  The 
ire  at  this  time  averaged  8()°  or  90°  F.  dur- 
ay.  At  seven  o'clock  on  the  10th  of  July  a 
9  seen  in  the  lowland  of  the  delta,  where 
sak  ahead  and  a  his^h  bluff  point  on  the 
bore  form  a  range  for  the  channel  entering 
The  channel  is  about  two  lumdred  yards 
h  two  and  a  half  fathoms  least  water  at 
the  party  entered.  The  banks  are  low  and 
rith  a  dense  growth  of  willow  and  birch, 
>red  myriads  of  mosquitoes.  At  ten  a.m. 
a  collection  of  Innuit  huts  wa«i  seen,  ten- 
>nly  one  family  at  that  date.    The  banks  of 


those  of  Kschscholtz  Bay,  was  observed,  composed 
of  a  solid  mass  of  ice  extending  three-quarters  of 
a  mile  along  the  left  bank,  covered  by  a  thin  layer 
of  dark-colored  carlh,  and  rising  to  a  height  of  a 
hundred  and  fifty  feet.  Trees  were  growing  on  the 
surface.  Up  to  this  point,  and  for  some  distance 
farther,  not  a  single  stone  or  pebble  was  to  be  seen, 
and  the  silence  was  frequently  disturbed  by  the  fall 
of  large  masses  of  the  soft  earthy  banks  undermined 
by  the  strong  current.  On  the  afternoon  of  the  loth 
a  stretch  of  river  extending  about  six  miles  in  a 
north-easterly  direction  was  reached,  which  offered 
a  beautiful  prospect.  The  river  widened  to  half  a 
mile,  with  low  green  banks,  while  beyond  a  range  of 
rugged  mountains  could  be  seen.  At  the  end  of  the 
six-mile  reach  was  a  succession  of  high  bluffs, 
caused  by  the  foot-hills  c*)ming  down  to  the  river, 
with  a  narrow,  rocky  beach,  the  slopes  wooded  with 
pine  and  juniper.  There  were  many  very  fragrant 
wild-flowers,  and  the  mosquitoes  were  the  only  dis- 
turbing element.  This,  which  was  named  Highland 
Camp,  was  about  eighty  miles  from  the  entrance  of 
the  river.  About  one  p.m.,  on  the  14th  of  July,  the 
mouth  of  the  Squirrel  Itiver  of  the  natives  was 
reached,  coming  in  from  the  north-east.     Its  source 


652 


SCIENCE, 


[Vol..  IV.,  No.  9?. 


is  in  tlie  mountains,  one  day's  portage  from  the 
Nunatok,  or  some  of  Us  i)rauches.  Here  three 
nearly  oqiiai  waterways  presented  tlieniselve:*,  of 
wliich  tlic  middle  one  was  cltosen.  Tlie  stnm^tli 
of  tlie  current  made  progres"*  very  difficult,  and  lliere 
were  numornuH  l>ars.  Tlie  ri^lit  l)anl{  wa.s  higli  and 
rolling  to  the  water  side,  where  it  formed  a  beacli  of 
variously  colored  limestone  pebbles.  Large  masses 
of  metamorphic  rock  croi>ped  out  amonj;  the  dense 
growth  of  forest  which  lined  the  sliore.  On  llie  left 
iiank  the  land  was  low.  l>cing  an  island  some  ten 
miles  long,  wliose  upper  eml  was  rcaehetl  about  six 
P.M.  On  the  following  morninj;  the  river  widened, 
the  current  became  less,  an<l  the  stream  less  crooked, 
and  it  was  apparent  that  the  party  had  passed  the 
region  of  the  mountains  through  which  the  river 
cuts  its  way.  Tliese  mountains  beyond  the  right 
bank  rise  over  three  thousand  feet,  heavily  timbered 
at  their  ba<es,  and  trend  nearly  as  the  river  runs. 
In  the  afternoon  a  large  coal-vein  was  discovered  in  a 
bluff  on  the  river-bank,  and  was  extremely  welcome 
for  use  in  the  steam-launch,  though  that  on  the  sur- 
face \\an\  been  weathered  so  as  to  partly  impair  its 
good  quality. 

This  ami  the  following  day  were  rainy  :  so  no 
observation  could  l>e  had.  The  thermometer  stood 
at  about  00<=^  F.  At  lialf-past  six  a  deserted  village 
was  reached.  The  widtli  of  the  river  was  from  five 
hundred  to  nine  hundred  yai-ds,  and  the  deptli  of 
the  channel  from  twelve  to  thirty  feet.  The  follow- 
ing day  anotlier  deposit  of  coal  in  a  stratum  of  fine 
white  clay  suitable  for  pottery  was  found.  This  coal, 
however,  did  not  burn  well,  probably  on  account 
of  the  admixture  of  clay.  Later  in  the  day  the  first 
rapids  were  reached,  and  passed  with  some  diffi* 
culty;  and  in  the  evening  the  party  halted  at  a  fish- 
ing-village, where  the  natives,  who  were  very  honest 
and  frien<lly,  were  i>reparing  their  nets  for  tlie  ex- 
pet;led  run  of  salmon.  As  proijress  was  made,  tlie 
current  became  extremely  sirt>ng,  numerous  rocks 
were  found  to  exist  alongsliore.  and  it  required  niucli 
care  to  keep  the  launch  from  being  thrown  upon  them 
by  the  fonrc;  of  the  stream.  Several  villages  and  ti^h- 
ing-stations  were  passed,  and  small  ripples  or  raj>ids 
became  more  numerous,  so  tliat  the  lighter  boats 
easily  outstrip{>ed  the  launch.  On  the  21st,  having 
nearly  reached  the  Jade  Mountain,  it  was  deter- 
mined to  divide  the  party,  let  the  engineer  and 
miner  explore  in  the  vicinity,  while  the  launch  was 
taken  to  a  convenient  spot  for  laying  her  up  by 
IJcut.  Cant  well,  who  W(tnld  tlien  rejoin  them.  The 
launch  was  left  at  aiishin<4-villa;4e,  wliose  inhahilants 
informed  them  that  the  channel  (ii*  tlte  river  above 
soon  became  obstructed  by  roeks.  and  ran  in  a  sort 
of  cai'^on,  so  that  the  natives  do  not  attempt  to  navi- 
gate it.  It  divides  into  two  branches,  one  of  which 
takes  its  rise  in  a  large  lake  (supposed  to  lie  twenty- 
five  miles  long),  while  tln^  other  rises  farlhiT  to  the 
eastw;u"«i.  near  the  head  waters  of  ilie  Koyukuk  Jliver, 
which  enters  ihe  Yukon  jusi  above  Nulato.  The 
natives  use  birch  eun<tes  in  this  region.  The  river 
rose  one  foot  during  the  niglit  (tf  the  22d;  and  the 
tnnult  staled  that  the  water  was  very  high,  but  later. 


with  dry  weather,  would  fall,  so  that  all  the  rim- 
bed  would  be  dry  except  the  channel.  Lieut.  Cut- 
well,  after  repairing  the  furnace  of  the  launch  with 
the  native  fire-clay,  left  her  to  rejoin  McLenegan  aod 
Miller  with  a  party  of  Innuit.  They  were  reachel 
on  the  24th,  much  exhausted  by  their  trip,  thar 
boots  worn  out,  pestered  to  an  incredible  degree  by 
mosquitoes,  but  bringing  some  of  the  native  jade 
and  other  minerals.  They  were  sent  to  recuperate 
at  the  station  where  the  launch  had  been  left,  white 
the  others  pushed  on,  and  at  noon  reached  a  part  of 
the  river  where  it  takes  a  sudden  bend  to  the  soutb- 
cast,  the  countr>'  being  low  and  rolling,  backed  by 
mountains  on  both  sides.  The  Jade  Mountain  coaM 
be  re;ulily  ilistinguished  from  the  other  peaks  by  lu 
greenish  color.  The  depth  of  water  did  not  dimia- 
ish.  At  half-past  four  p.m.  a 'rem&rkable  clay  bluff, 
three-quarters  of  a  mile  long  and  a  hundred  and 
fifty  feet  high,  was  reached  on  the  left  bank  of  the 
river.  Quantities  of  mammoth  tusks  were  obsenred 
in  this  clay  and  its  di:bri^  where  undermineil  by  the 
stream.  The  river  now  becomes  very  tortuous,  with 
many  islands,  and  tundra  extending  to  the  monn- 
tains.  The  soil  is  clayey,  with  a  thick  layer  of  black 
mould.  In  winter  the  natives,  who  at  this  time  were 
fishing  on  tlte  lower  Kowak,  ascend  to  the  region  of 
its  head  waters,  and  travel  to  trade  with  the  Tukon 
Indians,  via  the  Koyukuk  lUver,  or  go  still  farther 
to  the  north-east  to  the  range  of  the  high  Yukon 
Mountains,  where  moose  and  mountain  sheep  are 
found  in  great  numl>ers.  It  was  reported  that  on  i 
clear  day  the  sea  {or  a  large  lake)  could  l>e  seen  fwm 
theye  mountains  In  one  direction.  On  the  other 
side  of  the  Yukon  range  Is  a  river  (doubtless  the 
Colvlllo)  l>y  which  the  sea  can  be  reached  io  fire 
days.  On  the  :iOth  of  July  a  point  was  reached  where 
the  river  divides  into  two  parts,  the  south-eastern  of 
which  was  followed,  on  account  of  its  more  direct 
course,  to  a  point  where  the  Umakalukta  IU?er 
comes  in  from  the  southward.  This  was  narrow  and 
crooked,  soon  diminishing  to  a  mere  torrent  Treea 
two  feet  in  diameter,  and  very  rank  shrubbery,  were 
ol)served  on  its  b.'iuks.  It  was  ascended  to  a  villi^ 
about  twenty  miles  above  its  mouth,  where  the  ex- 
plorers were  kindly  welcomed  by  the  inhabitants, 
some  of  whom  had  never  seen  a  white  man  before. 
Boats  could  not  be  obtained  here  to  replace  the 
water-soaked  skin-l»oat  of  the  party  ;  but  they  were 
told  that  they  could  from  this  place  make  a  portage 
across  to  the  Kowak,  which  they  would  reach  from 
twenty-five  to  thirty  miles  above  the  point  when?  the 
Umakalukta  joins  it.  Tliis  was  determined  upon, 
and  the  party  camped  at  tlie  village,  enjoying  some 
delicious  fresh  salmon. 

Tilt-  following  day  the  portage  was  made  over  a  bill 
to  a  small  lake,  then  over  tundra  to  a  large  lake  wliich 
took  four  hours  to  cross,  anil  then  through  a  swamp 
to  the  Kowak  again.  For  reasons  <*onnected  with 
the  supi)ly  of  provisions  and  the  worn  stale  of  th« 
skin  l>oat  upon  which  the  party  depended  for  trans- 
portation, it  was  decided  to  return  to  the  launch.  It 
was  supposed  that  there  were,  by  native  reckoning, 
al)out  twelve   days'  farther  navigation  to  the  fall'* 


KB  10,  1884.] 


SCIENCE 


553 


srmlnated  the  navigable  part  of  the  river, 
[>uld  now  diminish  in  depth  with  every  day 
eather.  From  a  hill  near  the  camp,  the  river 
seen,  winding  along  the  fuot  of  Ihe  moun- 
t  off  into  level  country  beyond,  while  in  the 
.nee  snowy  peaks  wero  seen,  from  which 
es  reported  that  (he  otlier  peaks  in  which  the 
takes  its  sonrce  could  he  aeon  on  a  clear 
seven  a.m..  July  20,  the  party  started  down 
,  descendtn*;  with  K"?ftt  velocity  on  the  swift 
The  month  of  the  Notmoktowak  or  *  Pack  * 
liich  drains  tlie  country  between  the  Nunatok 
A'ak,  was  examined,  and  the  boat  passed 
several  sloughs  not  observed  in  coming  up. 
t  1eake<l  ^nd  needed  repairs:  so  on  the  :^th 
antwell  left  it  to  l)e  mended,  and  started  for 
Mountain,  twelve  miles  away,  un  foot.  The 
vfused  toacconipany  him,  as  the  shaman  dc- 
\W  would  come  to  any  one  who  visited  the 
u.  The  tramp  was  fatiguing;  but  a  torrent 
rhed  which  separates  the  mountain  from  a 
;ged  peak  of  the  same  range.  Large  <)uanti- 
le  green  stone  were  found  in  the  lied  of  the 
but  the  mountain  itself  seemed  actually  to  be 


The  lake  along  its  south  shore  is  not  very  deep,  and 
shoals  off  very  gradually,  so  as  to  make  landing  diffi- 
cult. The  country  is  high,  rolling  tundra,  forming 
a  bluff  bank  behind  tlie  beacli,  covered  with  a  tlilclc 
growth  of  shrubbery.  At  intervals  long  spits  extend 
far  out  from  the  shore,  forming  many  small  harbors 
or  bays.  Tlie  e.istern  end  of  the  lake,  where  the 
shore  trends  to  the  nortli-wost,  is  low  and  swampy, 
and  tlie  water  very  shoal,  with  a  sort  of  bar  parallel 
with  the  beach  two  hundred  yards  off.  Here  were 
myriads  of  water-fowl.  A  river  comes  in  from  the 
eastwani  about  seventy-five  yards  wide,  with  from 
twelve  to  eighteen  feet  of  water.  This  flows  from  a 
lovely  little  lake  about  five  miles  in  diameter,  almost 
entirely  sunounded  by  mountains.  A  narrow  creek 
enters  the  opposite  side  of  the  lake.  and.  ascending 
this,  the  large  lake,  Imogarik-cho-it,  or  Little  Sea,  of 
tlie  natives  is  reached.  The  stream  connecting  this 
with  Selawik  Lake  is  called  Kiuktuk  or  Fox  liiver. 
The  mountains  visible  from  Selawik  Lake  1>order  tlie 
eastern  shore  of  Imogarik  Lake,  and  extend  nearly 
round  it;  but  the  northerly  ?hore  is  quite  low  and 
marshy.  AnothtT  branch,  called  the  Igaiak  Biver, 
connects  Imogarik  Lake  and  Selawik  liiver  about 
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comi>osed  of  it.  and  the  sides  of  the  elilTs 
e  jtolished  glass  U>t  smootluiess  where  they 
n  subjected  to  prosure  or  wear.     Ahcnit  a 

pounds  of  the  mineral  were  Cidlected;  and, 
sliort  nap,  tlie  parly  returned  to  the  river, 
liey  reached,  almost  e.xhaui>ted  by  tlie  heat, 
travelling,  and  the  torture  of  sand-tlies  and 
MS.  On  the  2d  of  August  thi*  party  started 
>  meet  the  launch,  whose  boilers  wero  so 
at  she  could  not  witli  safety  attempt  much 
ird  steaming  against  tlio  current.  Observa- 
r  position  and  declination  were  obtained  at 
[xiiuts;  and  on  the  0th  of  August,  at  two  a.m.. 
y  reached  Highland  Camp,  where  sundry  arti- 
lected  on  the  up-trip  were  taken  on  tjoard. 
following  day  the  party  cani])od  on  the  shores 
laro  Inlet.  The  distance  travelled  up  the 
icluding  all  tortuosities,  was  estimated  at 
indrcd  and  seventy  miles. 
eraainder  of  their  slay  was  devoted  to  the 
ion  of  Ilotliam  Inlet  and  .Selawik  Lal<c.  and 
;iated  rivers  and  lakes,  during  which  some 
ly  valuable  corrections  to  tlie  cliarls  were 

Selawik  Lake  is  practically  an  extension 
.  a  narnjw  passage  of  Ilotham  fnlet.  The 
nntli  of  the  Kowak  Hiver  empties  into  the  in- 
s  to  the  entrance  of  the  lake,  which  on  the 
dc  is  marked  by  a  sand-spit  projecting  far  out 
c  8hiti%,  forming  a  convenient  boat  harbor. 


twenty-five  miles  from  the  mouth  of  the  latter,  by 
which  Selawik  Lake  could  i)e  reached  in  two  days. 
Thi**  was  taken,  and  the  junction  of  the  Selawik  and 
Igaiak  rivers  reached  on  the  morning  of  Aug.   14. 
Tlie  hanks  of  the  {Selawik  differ  little  from  those  of 
the  Kowak.  except  that  tlic  imdorgrowth  is  heavier. 
The  width  of  tlie  river  varies  from  h\  hundred  to  a 
thousand  yards,  and  in  some  places  expands  into  bays 
a  mile  wide.     The  channel  sliowed  from  four  to  six 
fathoms.    From  the  mouth  of  the  Igaiak,  the  Selawik 
trends  aiiout  six  miles  In  a  north-westerly  direction, 
and  then  south  and  west  to  Selawik  Lake.      Many 
small  lakes  and  lagoons  were  observed  near  the  river, 
and  from  a  hill  one  large  sheet  of  water  was  seen 
which  lay  near  Ihe  foot  of  the  mountain.s,  about  six 
miles  from  tlie  river.    That  eveninu:  Selawik  Lake  was 
reached  through  a  large  b:iy  tilled  witli  many  islands, 
and  Ihe  party  camped  on  a  .'<aiid-spit  which  fornted 
the  north  point  of  entrance  to  the  lake.     About  half- 
way from  the  river  to  the  inlet  a  river  comes  into  the 
hike  from  tlie  mountains  between  the  latter  and  the    «--. 
valley  of  tlie  Kowak.     Tlie  country  lure  is  h»w  a-mno'^'*' 
marshy.    The  work  was  completed  .Aug.  Ki,  mm\\  qi;'  '''*^ 
party  started  down  Ilotham  Inlet,  of  which  a  Wnr     *^'*' 
noissance  was  m.'ule  on  their  way.     The  bat'    ,     '*^  "'^ 
mouth  of  Ilotham  Inlet  was  found  to  liave       *  ""  '"<*"* 
tlian  six  feet  of  water  on  it  anywliere  at  '•  "ji  **  '*'''*f<'r. 
On  the  :^Oth  of  August  the  party  rejoined  -^/L  "'  '-"'•win 
about  fifteen   miles  westward   from  Cj©   a        "'0«om, 


1 

LL 


554 


SCIENCE. 


[Vol.  IV..  No.  S& 


and  reported  for  duly  witliout  serious  accident  or 
illness  of  any  of  its  members. 

Keports  on  tite  minerals,  birds,  general  character 
of  the  country  anti  its  inliabitants,  tlic  fur  trade,  etc., 
from  Engineer  McLenegan.  accompany  tlio  reiK)rt  to 
Capt.  Ilealy,  commander  of  tlio  Corwin,  from  wliicli 
the  ai>ove  notes  are  derivcil.  The  Kowak  abounds  in 
salmon,  pilcc,  and  white-lish,  which  are  dried  by  the 
natives.  The  white  spruce  is  the  largest  and  most 
abundant  tree.  The  natives  are  all  Innuit  or  Eskimo ; 
and  their  numbers  in  this  region  are  estimated  at  three 
huiulred  and  fifty  on  the  Nunatok,  two  hundred  and 
twenty-five  on  the  Kowak,  and  two  hundred  and  fifty 
on  the  Selawik  lakes  and  rivers.  The  coal-belt  is 
about  thirty  miles  wide,  and  is  probably  lignitic,  re- 
setubling  tlie  small  seam  nearNulato,  on  the  Yukon. 
The  'color*  of  gold  was  obtained  almost  everywhere, 
but  it  is  doubtful  if  it  would  pay  to  work  it.  Beds 
of  a  beautifnlly  mottled  serpentine,  xaeiX  by  the 
natives  for  ornaments,  were  found  in  the  niountairis 
near  the  Kowak,  as  well  as  the  so-called  '  jade,'  used 
far  and  wide  for  the  most  costly  and  elegant  stone 
Implements,  whicli  is  perhaps  the  variety  of  iK»ctolite 
recently  described  i>y  Clarke  from  specimens  got  at 
Point  Barrow.  Seventy-seven  siwcics  of  birds  were 
collected,  mostly  of  species  common  to  the  Yukon 
region,  among  which  the  rock  i)tarmigan  and  while- 
tailed  godwit  (Ij.  uropygialis?)  are  noteworlliy,  as 
well  as  the  great  white-billed  loon  (C.  Ad.im8i). 

Commercially  tlic  most  important  result  uf  the 
exiwdition  is  the  indication  of  a  route  by  which 
whalers  or  others,  held  by  the  ice  eastward  from  l*oint 
Barrow,  miglit  find  a  con>paratively  available  way  to 
the  settlements  on  the  Yukon,  pid  the  Colvillc  and 
Kowak  rivers,  and  through  the  Koyuknk  valley. 
Geographically  the  journey  of  Lieut.  Canlwell  is  the 
most  important  of  the  past  year  in  Anieriea:  and  its 
result^,  taken  in  ctuniection  with  those  of  Lieut. 
Stoney,  who  subs<;iiuenlly  paiscd  over  nearly  the 
same  route,  will  give  Wi  an  ai>proximat(?  knowletlge 
of  a  considerable  area  which  has  hlthrrto  been  al- 
most a  blank  n]>on  tin;  best  majis. 


THE  CHOLERA  BACILLUS.  —KOCH'S  HE- 
PL  y  TO  lUS  CRITICS. 

TnK  doubts  that  h:ive  arisen  in   many  minds  in 

regard  to  tlie  specific  nature  of  the  cholera  bacillus 

of   Koch  may  be  in  some  measure  dispelled   by  the 

latter's  answers  to  his  eritics   in   a  ncent    number 

of  the  I)rut.Hc/n:  mcUrininrfiv  icichfuschnfl  (No.  4."i. 

\^<\).     In  it  he  shows  the  dilTerenees  between   the 

yj,eholera  bacillus  and  that  found  in  the  moutli  {Lnu- 

oblaVf'  ^''I't-  -*^'  l^^l),  and  then  lakes  up  tin-  work  of 

own );''*''•■'  '""*  I'ryor.     lie  shows  that  they  have  not 

i-jipid  iii"'*d  pure  cultures  {(his  from  spteimens  of  their 

In  exanu 'I'^t- t'"^"'"  •>a*'illus  is  larger  and  thieker,  more 

he  failed    growth,  and  very  difierent  in  'euUure-form.' 

also  succeeinatiiUJS  of  three  eases  of  'cholera  nostras,' 

'.o  find  the  'comma   bacillus.*     Koch   has 

'ied  in  producing  cholera  by  the  inocula- 


tioit  of  one  one-hundredth  of  a  drop  of  a  soIuUoi 
of  a  pure  culture.  This  produced  death  iu  nbbiti 
and  guinea-pigs  in  from  one  and  a  half  to  three  diyi, 
when  placed  in  the  duodenum.  The  appearaDca 
pout  mortem  were  those  of  the  human  subject  in 
death  from  Asiatic  cholera. 

In  addition  to  this,  we  have  the  confirmatory  eit 
dcnce  of  E.  van  Krmengcn  in  a  communication  to 
the  Belgian  microscopical  society,  Oct.  2n,  ISSl 
{Lancetf  Nov.  20,  18S4).  This  obsen-er  found  the 
comma  bacillus  in  the  intestinal  fluids  of  eight  as- 
to]t8ies  and  thirty-four  examinations  of  stools.  He 
cttnsiders  that  Its  peculiar-8ha]>ed,  chain-like  groQps 
and  occasional  wavy  filaments  distinguish  it  com- 
pletely from  other  bacteria.  He  finds  that  it  is  mon 
or  less  abundant,  according  to  the  stage  of  the  dis- 
ease; and  in  two  cases  {foudroyant)  they  were  pns- 
ent  ahnost  as  in  a  pure  culture.  They  diuppetr 
during  reaction. 

Premonitory  diarrhoea  was  not  investigated  for  the 
presence  of  the  organism,  for  lack  of  time.  In  cases 
of  algide  cholera,  where  no  bacilli  were  found  In  the 
stools,  culture  of  the  most  minute  portion  produced 
enormous  numbers  of  the  organism  within  twenty- 
four  hours.  He  considers  that  the  presence  of  the 
oi^nism  is  diagnosticof  cholera,  and  that  IheTDelhod 
of  microscopic  examination  in  conjunction  with  cul- 
tures should  be  adopted  in  all  doubtful  cases.  Bt 
thus  settling  the  diagnosis  early,  efficient  prophylaxis 
against  the  8[)read  of  the  disease  may  be  established. 
He  found  no  spores,  and  considers  their  absence 
probably  established  by  the  want  of  resistance  to 
drying  of  this  organism.  He  finds  precisely  Uie  same 
differences  between  the  cholera  bacillus  and  those  of 
Lewis  and  of  FInklerand  Pryor,and  exactly  the  same 
objections  to  the  latter's  work,  as  does  Koch  {lot. 
r.il.).  He,  as  well  as  Koch,  succeeded  in  produciLg 
cholera  by  inoculation  of  one  drop  of  a  culture,  ex- 
tending over  four  days  (this  iu  d<^s,  guinea-pigs, 
and  rabbits).  The  cadaveric  appearances  were  tboM 
of  cholera;  and  the  intestinal  fluids  contained  many 
comma  bacilli,  from  which  further  cuUurea  were 
made.  He  tliinks  that  the  pathogenic  action  of  these 
bacteria  Is  very  likely  due  to  some  product  of  iheir 
growth  In  the  material  in  which  they  are  sown,  and 
closes  his  communication  by  advising  that  pliysiciani 
generally  should  be  instructed  iu  the  methods  <tf 
microscopic  search  for  these  organisms  in  order  to 
the  early  determination  of  the  existence  of  the  di^ 
ease,  and  all  that  that  implies.  This  is  a  recommeit- 
dalion  which  might  be  miuie  in  litis  country,  iod 
adopted  with  much  benefit  to  the  community  at 
lari;;e. 

Such  observations  as  these  furnish  strong  cvidenoe 
that  the  world  is  again  indebted  to  Koth  for  hi* 
labors  in  the  investigation  of  disease,  and  that  the 
link'4  connecting  his  cholera  bacillus  with  cIuMenk  as 
its  si>ecific  cause  are  being  foiled  into  a  compli'te 
chain  of  evidence. 

In  regard  to  the  organism  itself,  we  have  received 
within  a  day  or  tw^o  a  slide  containing  masses  of 
bacilli  from  a  pure  culture.  The  preparatiuu  is  * 
very  beautiful  one;  and  its  authenticitv  is  undoulrt- 
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much  ns  it  was  put  up  and  forwanlc'd  by  Eocb 
',  Ii  shows  all  the  pcculiarUies  of  3ha[>e  dc- 
by  blm,  and  most  certainly  bvars  out  the  a«ser- 
fit  It  posses9(i^  disLingui>hing  characlonsti(*s 
Lhcr  bacLcila.  tn  form  and  Arraii}:ement,  it 
niurkiHlly   from    any    other   organUm    with 

I  are  ac<|uainltMlf  either  lho«e  found  In  the 
or  eLsewhere. 

SCIENCE  IN  MANCHESTER, 

mary  of  science  in  Manchester.  (In  a  series 
Dtes.)  By  R.  Angus  Smith,  Ph.D.,  LL.D. 
ion,  Taylor  ^  Francis.     475  p.     8**. 

I  pri)grc«is  of  Hteraturo  and  science  in 
lesier,  Kng.,  is  ftill  of  interest  to  Aineri- 

It  is  not  only  that  the  city  is  (iiU  of 
\d  vigor,  nml  that  its  relations  to  the 
I  States  are  very  close,  but  there  is  a 
r  wealern  freslmoss  in  all  its  uudcrlak- 
Owens  college  is  not  yet  forty  years  old  ; 
ictoriu  university  is  more  recent  than 
Hopkins  ;  the  Literary  and  philosophical 
'  of  Manchester  is  younger  by  several 

than  tlic  American  academ}'  and  the 
can  pbilosophical  society ;  and  the  Free 
library  is  the  junior  of  tbe  Astor  library 
r  York.  Mauobesier  has  grown  during 
inttiry  more  rapidly  than  Baltimore,  and 
«lth  has  iner(.'ase<l  at  a  rate  which  is  still 
'emaikuble.  Under  these  circumstauces, 
LVB  examined  with  some  curiosity  tbe 
B  prepared  for  the  hundredth  year  of  the 
ty  and  philosophical  society  of  Manehes- 
181. 

DDg  the  many  honorable  names  com- 
■ated  in  it.  two  are  pre-eminent,  —  Oalton 
>ulc.  The  former  establisbcti  tbe  science 
nistry  on  tbe  basis  of  tlio  atom  :  tho  lat- 
certained   the  mechanical   equivalent  of 

Keferring  to  these  great  discoverers, 
uilh  expresses  his  belief  that  there  has 
*  a  law  in  the  recesses  of  humanity  which 
used  the  inQuence  of  the  community  to 
ttrate  itself,  first  into  the  Society,  and 

K'ongh  particular  members,  into  the 
cheroistrj',  equivalents  of  atoms,  and 
nection  with  mechanical  force,  —  the 
L'<ige  of  which  must  inHuonce  mankind 
r.'*  Dalton*s  development  of  tbe  atomic 
was  precetled  by  other  noteworthy  con- 
0D6  to  science,  —  his  discovery  of  color- 
ess,  his  ci>och-marking  essays  in  meteor- 
and  his  elaborate  inquiry  on  the  force 
)or;  to  all  of  which  brief  reference  is 
tade. 
[e  was  a  pupil  of  Dalton  ;  **  a  follower/* 


says  Smith,  '' worthy  of  tbe  prophet;  ...  a 
pupil  who  hits  become  the  aiMStor  of  many 
learners,'*  The  relations  of  these  two  men 
are  thus  described.  *' The  idea  of  units  of 
measure  in  Dalton's  mind  developed  itself 
gradually  into  tlie  idea  of  units  of  force  in  the 
mind  of  ,Ioule.  ,  .  .  To  say  that  the  two  are 
the  most  successful  descendants  of  the  great 
thinkers  wlio  have  grappled  willi  the  subject 
of  atoms  for  three  thousand  years,  is  but  to 
express  a  simple  fact;  and  to  assert  that  Dal- 
ton and  Joule  have  made  the  great  leading 
discoveries  on  tbe  subject  is  simply  to  follow 
history.  Trom  one  we  learn  tbe  oiileriii  wliich 
the  ultimate  particles  of  bodies  move  :  from  the 
other  we  learn  the  force  and  relation  of  their 
movements  in  those  great  phenomena,  heat, 
electricity,  ai»d  mechanical  force." 

There  are  other  stars  in  the  Manchester  fir- 
mament. Among  them  are  William  Fairbairn, 
builder  of  the  tubular  bridge  at  Menai,  a  man 
of  '■  wonderful  instinct  *  as  an  engineer :  and 
his  more  scientific  cotuljutor,  Eaton  llodgkln- 
son.  Sir  John  llawkshaw.  Sir  Henry  Roscoe, 
and  Professor  Balfour  Stewart  are  famous 
among  recent  members  of  the  society.  The 
laboratory  of  Dr.  Edward  Schunck  is  said  to 
be  the  finest  private  laboratory  in  the  country. 
The  founder  of  the  society,  Dr.  Thomas 
I'ercival,  a  physician  of  great  repute,  who  had 
tbe  skill  to  elicit  the  best  co-operation  of  other 
men,  is  commemorated  by  Dr.  Smith  as  one  who 
foreshadowed  some  of  Darwin's  views.  Hia 
contemporary  in  the  society,  Charles  White, 
Dr.  John  Ferriar  and  the  three  HenrvK,  also  re- 
ceive due  notice  ;  and  so  does  Thomas  Cooper, 
afterwanls  of  Columbia.  S.C.,  whose  name  baa 
recently  been  brought  to  mind  by  allusions 
to  it  in  tbe  autobiography  of  Dr.  Marion 
Sims. 

The  comments  of  Dr.  Smith  on  the  present 
state  of  the  society  are  suggestive.  First,  he 
recognizes  a  disposition,  on  the  part  of  the 
Manchester  investigators,  to  scud  their  papers 
to  the  Royal  society  of  London.  **  It  is  use- 
less to  complain  of  this  :  it  is  a  phase  of  na- 
tional life,  and  it  will  probably  grow  stronger 
for  a  time,  until  this  sub-centre  Ixjcomes  suffi- 
ciently brilli.ant  to  make  men  feel  that  it  is  an 
object  of  great  ambition  to  become  distin- 
guished here."  The  writer  thinks  that  Man- 
chester has  allowed  its  forces  to  l>e  too  much 
scattered.  Next  he  pleads  for  enlarged  quar- 
ters. The  members  of  the  society  are  unwill- 
ing to  leave  the  rooms  where  Dalton  studied, 
which  were  his  home  from  morning  until  even- 
ing for  the  greater  part  of  his  life  ;  but  more 
space  is  demanded.      Thii'd,  be  answers  the 


(Vot.  tr.,  !fo.«. 


criticism  that  the  society  gives  '  no  lectures, 
no  soMcH,  no  displays/  Fourth,  he  argues 
that  original  researches  should  be  eiicourngwl  in 
Mancbesler,  and  that  this  society  should  inspire 
and  aid  such  work.  This  leads  him  to  mention 
the  gotxl  iiilluence  of  Owens  college  and  the 
Victoria  nnivei'sity.  He  closes  the  chapter 
with  the  strong  assertion,  which  few  men  of 
science  will  dispute,  tlmt  if  Manchester,  and 
many  cities  and  countries  besides,  were  obliter- 
ated from  the  earth,  the  loss  would  be  less 
tlian  it  would  be  if  the  world  should  lose  the 
influence  which  came  from  Dalton's  atomic 
theory  and  from  Joule's  law  of  the  mechanical 
equivalent  of  heat. 


INDIAN  SIGN-LANGUAGE. 

The  Indian  xign-langtuige  ;  with  brief  explanatory 
notes  of  thii  gf-ttures  tauglit  deiif-niutOH  in  our 
institutions  for  their  instruction,  and  a  descrip- 
tiouof  Bomeof  thepeculiar laws,  customs,  myt-hs. 
superstitious,  ways  of  living,  code  of  peace,  and 
war-signals  of  our  aborigines.  By  W.  V.  Clark, 
U..S.A.  Philadelphia,  llamernUtj,  1885  413  p. 
6°. 

The  study  of  tbo  gesture-speech  of  our  In- 
dians began  in  IJSOI,  when  Mr.  William  Dunbar 
read  a  paper  on  the  subject  before  the  Auieiican 
philosophical  society,  which  was  publislied  in 
their  Transactions.  Only  quite  within  ti»c  last 
decade,  however,  has  the  subject  received  the 
careful  attention  which  it  merits.  Jn  1880 
there  appeared,  under  the  auspices  of  the  Bureau 
of  ethnology,  three  works,  or  rather  portions 
of  the  same  work,  from  the  i>en  of  Col.  Gar- 
rick  Mallery,  U.S.A.,  entitled  '"  A  collection 
of  gesture  signs  and  signals  of  the  North- 
American  Indians,  with  some  comparisons" 
(distributed  only  to  collaborators,  ami  there- 
fore one  of  the  bibliographic  rarities  of  the 
government  press)  ;  '*^  Introduction  to  thestudy 
of  sign-language  among  the  North-Aniericau 
Indians;  "  and  '^  Sigu-language among  North- 
American  Indians  compared  with  that  among 
other  j>eoples  and  deaf-mutes.'*  Tliis  last, 
which  wa8  printed  in  the  first  report  of  the 
Bureau  of  ethnology,  is  amply  illustrated,  and 
may  be  considered  the  completion  of  Col. 
Mallery*s  investigations  in  this  direction.  It 
includes  a  history  of  gesture-language  in  both 
the  old  and  new  world,  its  study  as  a  phase 
of  evolution,  its  prevalence  in  America,  its  re- 
lations to  philology,  its  connection  with  the 
origin  of  writing  and  the  interpretation  of  pic- 
tographs,  and  the  bearings  it  has  upon  theories 
of  syntax  and  etymology. 


These  applications  are  stnkiag  and  tDBt11l^ 
live  in  a  high  degree,  and  vindicate  the  emi- 
nently important  place  which  the  philowphie 
study  of  gnsHire-speech  must  iier-     '  iiiy 

in  archeologic  research.     An  exc  i- 

lion  of  it  ib  given  by  Dr.  W.  J.  iiwUiiuu,  in 
an  article  on  American  pictography  in  Uie 
Transactions  of  the  Anthro|>ological  society 
of  Washington  (vol.  ii.  1883),  whereby  itnaid 
he  translates  in  the  most  satisfactory  uianna 
a  petroglyph  from  California,  and  an  Innuit 
carving  on  ivory.  .Such  a  demonstration  of 
the  significant  character  of  these  primitire 
rock  inscriptions  and  carvings  was  Ihf  more 
timely,  since  the  distinguished  ethnologist.  Dr. 
Richard  Andree,  in  his  *  Ethnographische  !«• 
rallelen  und  vergleiche.'  has  c<jndemDed  portly 
much  all  these  relics  as  the  idle  and  meaning- 
less atnusements  of  savages. 

Capt.  Clark's  work  is  a  welcome  additiop 
to  our  knowledge  of  the  subject.  He  spc.alc» 
from  long  personal  observation  and  a  practic»l 
fainiliarity  with  this  m04le  of  communication 
ideas,  ilis  studies  began  in  1><7(J.  and  werf 
continued  for  years,  raairdy  within  the  lim- 
its of  the  plains  or  prairie  irilK-s.  As  in 
Mallery 's  treatise,  the  words  are  anaogtd 
alphabetically,  the  signs  following  iheni.  lha> 
facilitating  comparison.  An  advauUge  io 
Capt.  Clark's  presentation  is,  that  he  adds  the 
mental  conception  or  picture  which  the  native 
forms  to  himself  of  the  object  or  idea  to  I* 
rei^resented,  thus  fmiiishing  a  clearer  meaning 
to  the  sign,  and  also  enlightening  the  rcavtff 
as  to  the  |>sychology  of  Uie  al«original  tiiinfccr. 
Ilia  definitions  are  by  no  means  conliued  to  ex- 
plaining the  sign-language.  He  fidly  rvdeemj 
the  promise  on  his  litlepage  to  describe  the 
laws,  customs,  myths,  and  peculiarities  of  tfa« 
tribes  he  names.  These  facts  are  nil  frtsh, 
derived  from  original  obsen'alion ,  and  add  a 
great  deal  to  the  available  ethnological  Intat' 
mation  of  the  pmirie  Indians. 

Such  material  must,  however,  be  used  with 
caution.  When  (p.  10)  the  author  infers  frotn 
the  myths  of  the  Indians  that  there  was  a  timf-, 
referred  to  in  these  narratives,  iu  whirh  the 
natives  did  not  know  the  use  of  thv  Ifow'  and 
arrow,  he  attributes  to  these  stories  an  m- 
tiquity  which  they  l»y  uo  means  possess.  Tbu 
stemmed  und  barbed  arrow-head  w.is  in  use 
when  the  loess  of  the  now  long  since  dricd-op 
Nebrfiskn  lakes  was  in  process  of  formaUoo,! 
almost  a  geologic  cycle  ago. 

In  an  appendix  the  author  describes  a  nuo^ 
ber  of  signals  with  a  blanket,  a  pony,  or 
mirror,  and  adds  the  explanation  of  rarioQ* 
geographical  names.     It  is  a  peculiarity  Ihil 
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nnderlaketorxplnin.  that  he  nowhere 
Ky  namr  to  tiiosr-  wiitors  whose  works 
Irecedotl   his,  and   whi*-'h  we  havu  men- 
Uic  cAilicr  paragraplis  of  this  notice. 


CASTE  IN  INDIA    IN  18SI. 

qf  Punjab  ethnography.  By  Dkxzil 
HLKs  Jklp  [ubetson  of  her  Majesty 'a  Ben- 
:ivil  service.     Calcutta,   Goeernmeni,  1SS3. 

renfiij  of  ISSt.     Digest  of  the  results  in 

residency  of  Bombay,  including  Siud      By 

of    government.      Bouihay,    Oovemmentj 

\f  the  certKHx  of  lientjnl,  IS.'il.  By  J.  A. 
tDtLLox  of  ilie  Bengal  civil  service  Cal- 
,  Secretartat  pr,f  1833 

fR  reports  treat  of  about  100,000,000  of 
,000,000  people  of  India.  The  Pimiah 
2a,0()0,000)  has  about  41%  Hindus, 
lahometans,  7%  Sikhs.  Bumhav  and 
(1,500,000)  have  7:t<^;,  Hindus;  Boinbny 
84%.  Bengal  (09,500.000)  bus  Ufo 
.  The  chief  strength  of  the  Sikhs  in 
ft  in  the  I'nnjdb.  The  preponderance 
r  I'aees  and  religions  in  the  Punjab  gives 
nl  field  for  inquiry  how  far  caste  is  a 
InslituUon. 

Jbbetson  deems  the  treatment  of  canto 
including  his  own  work,  inadetjuate 
Batisfacti-fry.  and  be  rer-o^'nizes  that 
ictory  statements  regaiiiing  the  same 
may  be  true  in  different  localities.     He 


pularand  fiirrently  received  theory  of  cute 

cunstst  of  three  mnin  article;!: 

nt  0118(0  in  mi  insUttitinn  of  the  Hindu  reli- 
I  pecullur  to  thut  religion  alone; 

»(.  il  conKi«t4  priniiirily  of  a  fourfold  clnssifl- 

peoph'  In  K'^nernl,  uiid(>r  the  heads  of  Bnih- 
hatrlya,  Vnisyn,  and  Siidr.i; 

at  oaste  is  pfq>el.unl   and  immtitahle.  and 

CransMilttod  fn>m  Retu'rallon  lo  generation, 

ui  i\ui  i%^f»  of  Hindu  history  and  myth,  wUh- 

wsibilily  of  change. 

should  probably  Iw  exasiseratlnij  In  the  op- 
>e«'tion.  hut  I  think  thiit  1  sliould  still  be  far 
be  trutli.  if.  in  oppn^ition  lo  the  popular  con- 
Lliufl  d<'fiiii*d.  I  were  to  say,  — 
h<*t  casl»'  is  a  social  far  more  than  a  religions 
m;  that  it  has  no  necessary  connection  what- 
I  the  Hindu  religion,  further  than  thiit  under 
[ion  eert.iin  idea^  and  customs  cotnmon  to  all 
S  nations  have  been  ih'vcloped  and  perpetu- 
n  untL^ual  degree;  and  tbal  conversion  from 
p  U)  tsUm  has  not  necessarily  the  sligblcdt 
Dn  caste: 

lat  there  are  BnChmans  who  are  looked  upon 
ita  bv  tliose  who,  under  the  f«mrrold  classiH' 
'ould  bo  classed  as  Siidnis.;  thnt  there  U  no 
Ig  as  ft  Vaisya  now  existing:  that  it  is  very 
ed  wbether  there  is  such  a  thing  as  a 


Kfihatriya,  and,  if  there  is,  no  two  people  are  agreed 
as  to  where  we  shut!  Uutk  for  hiui;  and  tlut  l!>ddra  has 
no  present  siiiniticaiion  ttuvo  as  u  cinivonient  icrni  of 
abuse  to  .ipply  to  someho<1y  else  whom  you  »*onsider 
lower  than  yourself;  while  the  number  of  casti-s  which 
can  be  clashed  under  any  one  or  under  no  one  of  the 
four  heads,  according  as  private  opinion  may  vary. 
Is  almost  innumerable: 

3°.  That  nothing  can  be  more  variable  or  difficult 
to  detiiie  than  raxte;  and  that  the  fiict  that  a  gem^ra- 
tion  is  descended  from  ancestors  of  any  given  easte, 
creates  a  presumption,  and  nothing  more,  that  that 
generation  also  U  of  the  same  casU%  —  a  presumption 
liable  to  be  defeated  by  au  infinite  variety  of  circum- 
stances. 

Mr.  Ibbctflon  gives  275  pages  to  the  consid- 
eration of  religions,  raoes,  castes,  and  tribes 
of  the  people  of  the  Punjal*.  and  justice  to  hia 
work  is  hardly  i>0Hsible  in  a  brief  space.  .Sum- 
ming up  as  to  evolution  of  caste,  he  says  :  — 

Thus,  if  my  theory  be  correct,  we  ln*ve  the  follow- 
ing; steps  by  which  caste  has  been  evolved  in  the 
Punjab: 

1°.  The  tribal  division  common  to  all  primitive 
sorielies; 

2°.  The  guilds  based  upon  hereditary  occupation 
common  to  the  middle  life  of  all  commniiities: 

3°.  The  exaltation  of  the  prlejitly  office  to  a  degree 
unexampled  In  other  countries; 

4°.  The  exaltation  of  Levitical  blood  by  a  special 
insistence  uiK>n  the  necessarily  hereditary  nature  of 
occupation; 

5°.  The  preservation  and  support  of  this  principle 
by  the  elaboration  from  the  theories  of  the  Hindu 
creed  or  cosmogony  of  a  purely  artificial  set  of  rules, 
regulating  marriage  and  intermarriage,  declaring  cer- 
tain occupailuiis  and  foods  to  be  impure  and  pollut- 
ing, and  pri'>^crlbing  thp  condition*  and  degree  of 
soviul  intercourse  permitted  Ix'tweeu  the  several 
castes.  Add  lo  these  the  pride  of  social  rank  and 
the  pride  of  bloml,  which  are  naturd  to  man,  .  .  . 
and  it  is  hardly  to  be  wondpred  at  that  caste  should 
liave  assumed  the  rigidity  which  distinguishes  it  in 
India. 

He  holds  that  caste  in  the  FunjAb  is  primarily 
based  on  occupatioti,  and,  with  the  masses  own- 
ing and  cultivating  land.  i]pon  [Kibtical  [>osition, 
which  brings  in  the  tribal  element.  The  trafies- 
guild  type  of  caste,  found  chiefly  in  the  large 
cities,  owes  its  existence  largely  to  the  preva- 
lence of  Mahometan  ideas.  '*The  people  are 
bouud  by  social  and  tribal  custom  fur  more 
than  by  atiy  rules  of  religion.  .  .  .  The  differ 
ence  [l>etweeu  Hindu  and  Mussulman]  is  na- 
tional rather  than  religious.*'  In  some  eases 
Mahometanism  has  here  strengthened  the  caste 
bonds  of  its  adherents.  The  four  castes  lead- 
ing in  number  in  the  Punjab  are  Jals,  proba- 
bly of  Iudo-8cythian  stock  (agriculturists  and 
ploughmen)  ;  Knjpnts,*  Sons  of  Rajas  '  (largely 
land-owners,  preferably  pastoral,  and  avoiding 
personal  ploughing);  Brahmans,  priestly  and 
Levitical;  Chtihras  ;  the  scavengers  ;  number- 
ing respectively  about  4,500,000,  1,500,000, 
1.00(1,000,  and   1. 000.000. 
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}m  monstrous  assumptions,  affec-      active  8ba[)e,  gave  us  superstitions,  but  wtiich, 
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In  Sind  little  detail  was  observed  in  abstract- 
ing information  respecting  caste.  lu  the  Bom- 
bay presidency  84%  of  the  people  are  Hindus. 
Caste  is  not  discussed  elaborately  in  the  Di- 
gest of  the  census,  but  incidentally  the  views 
of  Mr.  Ibbetson  as  to  the  close  relation  of 
occupation,  tribe,  religion,  and  caste,  are  sus- 
tained by  the  unnamed  official  who  prepared 
the  Digest.  Among  the  200  pages  of  tables, 
one  table  shows  'Class  and  name  of  caste,' 
'Hereditary  occupation,'  ratios  occupied  in 
certain  general  pursuits,  and,  under '  Remarks,' 
more  definitely  the  numbers  actually  occupied 
in  pursuits  not  hereditary.  The  largest  caste 
is  the  Kunbi,  or  cultivators,  of  the  Maratha  dis- 
tricts, and  next  the  Mahar  and  Dhed,  unclean 
castes,  village  servants.  Urahmans  and  Raj- 
puts lead  socially.  Over  830  castes  are  rec- 
ognized, the  forty-page  index  for  which,  unfor- 
tunately, was  not  bound  in  the  copy  of  the 
Digest  at  hand.  Mr.  Bourdillon  (Bengal) 
avoids  discussion  of  caste  farther  than  it  was 
necessary  for  general  tabulation  of  caste  enu- 
meration. He  quotes  the  instructions  of  the 
census  committee  of  India  in  this :  — 

We  have  no  hesitation  in  saying  that  there  is  no 
part  of  the  work  of  compilation  which  presents  so 
many  difficulties,  involves  so  much  labor,  and  at  the 
same  time  is  so  unsatisfactory  when  completed,  as 
the  working-up  of  the  caste  tables." 

The  committee  did  not  encourage  minute 
research  as  to  caste,  and  it  is  only  by  a  sort  of 
ci'oss-exami nation  that  we  can  trace  Mr.  Bour- 
dillon's  views  as  compared  with  Mr.  Il)bet- 
son's.  Under  caste,  however,  he  speaks  of 
"  the  interest  of  the  caste  question  being  much 
more  ethnological  than  statistical,"  —  the  race 
idea.  The  Bengal  tables  deal  only  with  *  Hin- 
du castes ;  '  but  Mr,  Bourdillon  tells  us,  under 
'  Religions,'  that 

The  term  *  Hindu 'now  denotes  neither  a  creed  nor 
a  race,  neither  a  church  nor  a  people,  but  is  a  general 
expression  devoid  of  precision,  and  embracing  alike 
the  most  punctilious  disciple  of  pure  Vedantism,  the 
agnostic  youth  who  is  the  product  of  western  educa- 
tion, and  the  semi -barbarous  hillman  who  eats  with- 
out scruple  any  thing  .  .  .  and  is  as  ignorant  of  the 
Hindu  theology  as  the  stone  which  lie  worships  in 
times  of  danger. 

And  he  quotes  approvingl3*  from  Mr.  Bev- 
erley :  — 

So  does  the  Hindu  religion  in  Bengal  assume  a 
Protean  form,  from  the  austere  rites  practised  by  the 
shaven  pundits  of  Nuddea  to  the  idol-worship  of  the 
semi-barbarous  Boona.  The  Bauris  ...  are  prob- 
ably all  of  abofigiual  extraction,  but  have  adopted  as 
their  religion  a  7orm  of  Hinduism,  and  can  scarcely 
be  classed  as  other  than  Hindus. 


In  chapter  ix.,  after  stating  that  the  G walla 
or  the  cowherd  caste  is  lai^est,  Brahmin  sec- 
ond in  numbers,  Kaibartha  (husbandmen  of 
lower  Bengal)  third,  Mr.  Beverley  says,  -The 
Koch,  who  occupy  the  fourth  place,  afford  a 
striking  example  of  the  way  in  which  Hindu- 
ism  is  replenished,"  and  goes  on  to  explain 
how  a  people,  once  with  a  language  and  a  re 
ligion,  as  well  as  a  government,  of  its  owu,  lias 
been  absorbed  b}-  Islamism  and  Hinduism,  in 
which  latter  the  converts  are,  to  all  intents  and 
purposes,  low-caste  Hindus.  Many  names  are 
given  that  are  to  be  interpreted  as  occupation 
or  as  castes  interchangeably,  and  hereditv  of 
caste  and  of  occupation  is  distinctly  named. 
Under  '  Religion  '  Mr.  Beverley  gives  a  general 
statement  of  absorption  of  aboriginal  trim 
into  Hinduism,  their  ruling  classes  being  ab- 
sorbed into  the  warrior  caste,  while  the  com- 
mon people  became  low-caste  Hindus. 

The  principal  point  on  which  there  may 
a  diversity  of  view  as  to  caste  between 
census  officers  is  as  to  Its    existence  amo; 
non-Hindu  peoples.     There  is  no  evidence  o 
antagonism  in  their  general  views,  and  it  i 
not  clear  that  there   would   not  be  essentia 
harmony  if  each  wrote  fully  on  the  subject.     ;  1 

Other  provincial  census  reports  should  short-'  I 
ly  be  received  fVom  India,  to  aid  our  investi-*  ] 
gations.  Meantime  we  ma3'  recognize  some  ■ 
suggestions  of  caste  in  the  relations  of  race, 
occupation,  and  social  |>osition,  among  western 
nations.  In  more  than  one  locality  in  the 
United  States  a  lady  finds  that  her  cook  will 
not  make  a  bed,  the  chambermaid  will  not 
dress  the  infant,  the  nurse  will  not  broil  a 
steak,  and,  with  a  houseful  of  servants,  no 
one  will  clean  the  clothes,  which  are  sent  to  t 
washerwoman.  Actual  scavengers  have  hardly 
higher  social  rank  in  America  than  in  Indiai 
where  distinction,  varying  here  with  daily 
changes  of  wealth  and  of  occupation,  become 
moulded  into  family  and  religious  permanence. 

Mr.  Ibbetson  reminds  us  that  **  William 
Priest,  John  King,  Edward  Farmer,  and  James 
Smith  are  but  the  survivals  in  England  of  the 
four  Vamas  of  Menu." 


PALMISTRY. 


Handbook  of  modem  palmistry.  By  Prof.  V.  DC 
Metz.  2d  ed.,  with  8  illustrations.  New  York, 
Thompson  and  Moreau,  pr.  [1883.]     8+130  p. 

Although  written  apparently  with  something 
curiously  like  an  honest  intent,  this  book  is  a 
piece  of  absurd  claptrap,  —  utterly  irrelevant 
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ira  monstrous  assiUDplions,  atTec- 
inipossible  learning  mingled  with  a 
nere  Jargon,  enloulfttcd  to  sound  like 
the  vulgar.  The  whole  makes  such 
as  might  of  itself  send  its  writer  to 
MisyUim,  in  which  he  would  certainly 
iBlingnisUed  orDtimcut  —  that  is,  if  he 
b  bid  mnduess.  StilU  those  who  arc 
)  Ond  ^  scnuouB  iu  stones,  find  good 
;bing/  may  gtit  useful  matter  for  re- 
om  it. 

te  may  learn  that  the  palmist  art  of 
.  is  one  of  the  oldest  and  most  wide- 
(  well  as  the  longest  to  survive,  of 
)ns.  It  is  perhaps  natural  that  men 
'  to  make  some  interpret-utiuus  of  the 
varied  lines  of  the  human  hand.  It 
easy  for  a  priuiilive  |>eople  to  frame 
at  the  likeness,  and  at  the  same  time 
y,  of  the  lines  in  the  hands  of  men, 
thing  akin  to  the  like  and  the  unlike 
of  all  men's  lives.  It  was,  perhaps, 
ever-present  longing  for  light  on  the 
jtery,  that  some  one  of  old  hit  on 
ilure  that  these  lines  that  toil  gives  to 
were  prophecies  of  the  life  that  the 
IS  to  lead.  There  at  once  sprang  up 
f  interpretation  less  apparently  scien- 
thoso  of  the  astrologers,  yet  quite  as 
and  winning  as  much  credence  in  the 
B  as  did  the  predictions  of  the  star 
There  was  a  great  mass  of  superati- 
B  same  general  nature  afloat  among  all 
sles.  Astrology",  from  the  largeness 
ms,  and  the  dignity  of  its  pretended 
atter,  the  action*  of  the  stars,  has 
5ld  the  first  place  in  the  hierarchy 
gs.  Next  comes  the  interpretation  of 
Uon  divinations  by  signs,  then  palm- 
at  last  a  variety  of  less  determined 
divination,  — the  flight  of  birds,  the 
*  their  entrails.  I'tc.  Where  tliosc 
ive  taken  any  strong  hold  upon  the 
he}-  have  certain  comaion  features 
them,  one  and  all,  to  be  the  bastard 
of  true  science.  They  all  rest  upon 
of  likeness  in  nature  which  precedes 
standing  of  cause  and  ollect.  Man 
I  ready  to  tlnd  the  unexplored  clouds 
'  very  like  a  wlmle,'  or  '  backed  like 
at  the  bidding  of  any  one  who  will 
>erior  discernment,  and  promise  him 
;he  future'H  veil.  The  more  remote 
fls,  the  more  undisciplined  men  will 
lote  it,  and,  noting,  the  more  implicit 
0*111  it. 

as  this  mark  the  remains  of  the 
ibiog  impulse,  which,  in  its  first 


active  shape,  gave  us  superstitions,  hut  which, 
finally  uniterl  with  a  critical  spirit,  gave  us  true 
learning.  Tliey  indicate  a  stronger  survival  of 
the  old  spirit  of  superstition  tlian  is  commonly 
supposed  to  continue  in  educated  commimities, 

iJivination  has  a  higher  jjlace  in  the  common 
mind  than  most  well-trained  men  are  disposed 
to  believe:  even  in  our  best  educate<l  cummu- 
nities,  it  is  still,  as  of  old,  a  well-paid  iirofes- 
sion.  In  llie  leading  pafXfr  of  Cambridge, 
Ma<is.,  pubhshed  within  a  stone's  throw  of  the 
university,  a  professed  divinator  has  kept  for 
years  a  large  business-like  and  soberly  worded 
wlverlisement  of  his  services.  The  circulation 
of  this  pa[>cr  is  not  among  the  lower  cUu^ses  : 
on  the  contrary,  its  principal  clientHe  is  among 
the  more  intelligent  people.  The  present  writer 
is  informetl  that  a  good  many  speculators  base 
their 'futures' on  the  predictions  thoy  obtain 
from  these  wizards.  We  have  managed  to 
varnish  our  Amencau  jjeople  with  an  appear- 
ance of  modernism  ;  but  our  school  system, 
with  its  imi)erfect  scientific  training,  makes  no 
eMIcicDl  battle  against  these  pernicious  relics 
of  the  past.  It  leaves  the  child  without  that 
sense  of  natural  law  which  alone  can  overthrow 
such  superstitions. 

We  cannot  dismiss  these  indications  of  a 
low  state  of  mind  with  the  grin  with  which 
one  is  disposed  to  treat  them.  That  a  consid- 
erable part  of  our  people  still  believe  in  witch- 
craft is  indeed  a  serious  matter.  The  machinery 
of  our  modern  society  rests  on  the  ihcoiy  that 
men  are  guided  by  a  common  sense  of  cause 
and  eirei'l.  In  any  serious  turn  of  affairs, 
when  action  must  rest  on  the  general  ration- 
ality of  the  i>eoplc,  those  wlio  support  these 
wizards  will  prove  unfit  for  trust.  Our  system 
of  education  should  l>e  sha[>ed  to  meet  this 
evil.  Children  should  be  forced  to  see  that 
they  live  under  a  reign  of  law:  to  leave  them 
longer,  with  nothing  to  check  this  strong  inher- 
ent tendency  to  base  superstition,  is  to  leave 
rotten  timber  In  the  ship  of  state. 


NOTES  AND  NEWS, 

TuE  'cold-wave  Hag,'  wbosti  use  has  been  iiiau- 
guralei]  by  Ih*^  ^i^Mal*B«rvIce  during  the  past,  autumn, 
is  iiitcndeti  to  be  displaye*!  not  only  at  the  regular 
stations  of  the  Bif^u^l- service,  but  also  nt  ns  luany 
milway-statlona  and  post-offices  as  ponitible.  in  order 
10  spread  the  widest  notice  of  the  coming  change  of 
weather.  The  eervioe  cannot  ut  present  undertake 
to  provide  the  flags  or  to  pay  for  special  telej^ms  to 
nunierou.s  loc.il  display-Atalions;  but  the  cost  of  the 
fUgs  (white,  six  feet  square,  witli  a  two-foot  black 
square  in  centre)  is  moderate^  Mid  can  easily  he  borne 
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by  those  intcrpsted  In  (*(S-'urIng  enrly  indications  of 
fAlling  to»nporature;  and  in  scvoriil  parla  of  Uic  coun- 
try ilio  irl^grftms  are  sent  to  all  the  stations  on  cer- 
tain railroiuln  tliHl  ro-oppmic  wllh  (lie  signHl-sorvire, 
and  thus  promptly  di'itriluite  weather- forecoRts  to  tho 
towns  along  their  ronte.s.  It  Ib  probable  that  the 
coming  year  will  see  a  considerable  extension  of  tbia 
kind  of  weather-servicD. 

— The  reirort  on  the  terminal  moraine  in  Pennsyl- 
vania, by  Prof.  II.  Carvill  Lewis,  published  by  the 
geological  survey  of  that  stale,  gives  the  detailed 
observations  on  which  was  based  the  re/fum^  that 
bus  already  upiwared  In  i<e.ttn)ee  (U.  I'lS),  The  vol- 
ume ui^us  with  a  cbaracieHsUo  preface  by  Pivjft'ssor 
Leeley;  and  the  description  of  the  moraine  along  Its 
irregular  course  follow±t  in 
nearly  three  h  ti  n  d  r  e  d 
pages,  with  ntimeronh 
sketch  maps  anil  artuiypes. 
The  lalter  illuslrale  l>pfs 
of  landscape  having  a  strik- 
ingly glacial  form,  cspe- 
clally  well  shown  in  th<> 
moratnic  deposits  of  Chor- 
ry  valley,  Monroe  coniily 
(pi.  x..xi.);  and  include  a 
remarkably  fine  view  of  a 
scratched  bowlder  (pi.  v.). 
Students  of  glaciolugy  are 
already  familiar  with  ub- 
servMh>ns  allowing  llie 
small  regard  paid  by  the 
iee-shcet  to  hills  and  ridges 
in  itupnth.  TheefTects  of 
aslmllar  Indifference  to  lo- 
cal topogniphy  are  seen  in 
the  direct  course  of  the 
niuraine  across  valleyt:!;  for 
the  opinioit  that  separate 
lllaciers  r:in  down  each 
river-valley  like  a  series  of 
tongues  projecting  beyond 
the  margin  of  the  united 
glarial  sheet  Is  not  sus- 
tAined  liy  ProfcsxirLewls's 
invfsligalions.     The  same 

report  contains  a  note  by  Professor  Lesley  descrili- 
ing  a  remarkable  uionumt'nt  —  if  a  hole  can  be  so 
calied — of  glacial  action.  Tlds  is  a  pot-bole  found 
last  winter  by  the  men  at  wuik  in  tliv  Kidge  (coal) 
mine.i  of  McKsrs.  Jones,  Simpson.  &  Co.,  Ari'hibiUd. 
Luzerne  county,  Penn.  It  is  twenty  feet  in  diameter 
and  forty  feet  deep,  and  when  found  was  full  of  round 
stones,  gravel,  and  line  sand;  on  removing  this,  the 
walls  of  the  natural  ulr-e^huft  weredisclosetl.  stiowing 
the  sandstone  cut  tlirougii  clean  and  smooth,  down 
and  into  the  underlying  coal-bed.  The  adjoining 
coul  was  found  in  perfect  condition.  Flanges  of  rock 
rise  spirally  fn>m  the  lower  part  of  the  cavity  toward 
the  ^u^face.  The  cut  here  given  is  taken  from  a 
pbotognph  by  Mr.  Henry  Frey  of  Scranton,  Penn., 
who  has  also  published  larger  views,  looking  out  of 
as  well  as  into  the  bole.    A  second  pot-hole  is  also 
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reported,  two  miles  from   tlie   above  localtly.  nor 
Messrs.  Winion  i&  iJnIph's  minea. 

In  the  October  number  of  the  Amerietm  Jovrwd 
o/nvivnep,  Mr.  Lewis  discusses  the  vall't  i\     f  ol 
valions  on  supposi'<l  glacial  action  at  •  > 
Pennsylvania  south  of  the  terminal  ) 
which  he  has  visited.     lie  concludes  that  thevarRt!! 
non-gl-ieial.  Mime  being  sirapU*  w.iter-worn  ura 
others  being  ice-rafted  bowlders,  while  the  scj 
reported  in  two  localities  are  pronounc**<l  ullckei 
and   plant-fossils.      The   glacial    action    reportnl  to 
Virginia  n^eds  similar  rc-examinatlon. 

—  f^apt.  U.  W.  Chetwynd,  n.X.,  chief  inspector  of 

lifeboats  In   Great  Britain,  having  bwn  directed  i* 

lest  the  use  of  oil  In  calming  unuhled  waters,  rejM>rt» 

that  his  exfH*rinii'u(»  "li  i*» 

that  there    is  li 

ence  iu  the  effect  j 
by  the  various  oils  nt 
evcry-day  use;  very  «m>ll 
<|uantitles  of  ritber  culu* 
Unsci'd,  Hsh,  seal,  orpani- 
fine  oil  being  fuUDd  suA- 
cient  to  cnver  a  e..ii«litnrj- 
hle  space  witb  tl 
glassy  surface  ch 
tic  of  itil  iin  water,  rit" 
effect  of  this  oily  tilui  «1 
most  marked  ou  moderate 
l)reakers,  as  it  eiitirvfy 
stopped  ih*4ir  breaUn^ 
and  leftonly  agentle  swell; 
but,  on  lurf  such  as  mtg^l 
endanger  the  i^afety  u(  a 
lifeboat,  the  oil  bail  hat 
lit-lle  and  often  uu  calmlnc 
effect.  On  several  oocfc- 
sions,  when  u  largej^  break- 
er iban  4puat  ri>s#  l&  a 
nu>deralc  surf  which  tbfl 
oil  had  'killed,'  th»*  oil 
powerless  to  check  It; 
the  sea  hrokv  thrtMigb  il 
Covering  the  boat.  giN 
etc.,  witb  oU.  It  UiU^ 
also,  tu  bavo  an  eiTect  «l 
hreaker.i  caused  by  a  heavy  ground-swrll.  To  I 
any  protection,  oil  must  be  applied  to  the  sea  tp* 
the  Ihiat  or  vessel  in  the  direct  line  from  wliH 
se»8  are  advancing,  and  at  n  suillclent  dUti 
give  it  time  to  spread  and  act  upon  the  wares' 
fore  they  reach  the  vessel.  This  couM  be  done  In 
lifeboat  unly  in  twir  positions:  I.  Wb^nt  an)h<^r*^ 
and  lying  head  to  sea  and  tide;  2.  Whon  runnin 
dead  before  the  sea  for  the  shore.  In  any  other 
aition,  even  suppo^ing  the  oil  to  he  calming  the  waw 
it  would  probably  be  impossible  to  keep  the  bci 
within  its  innueuce,  and  proceed  towards  a  wrvrk 
otlier  desired  point,  at  the  fcame  time.  Under  ib< 
circumstances,  Capt.  Ciietwynd  is  of  tbi?  opinloi 
that  no  practical  advantages  can  arise  from  them 
of  oil  by  the  lifeboats  of  his  inatitutlon.  and  lie 
not  recommend  its  being  issued  to  tbem.     He  stot* 
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however,  thnl  lhe»e  experiments  clenrly  d^fnonslrale 
that  In  many  c:i4es  it  woiiM  prove  a  inftU>riril  protpc- 
lion  trj  oriltnarv  i>i><>it  hontn  in  n  dfttigerons  <>urf,  and 
be  »ltt>nsly  nrses  its  aO'tpiion  for  use  in  sncli  CKses. 

—  Ciipt.  Klftiii  of  tlie  (irrman  bark  Kron  Prinz  von 
rrt*UM«^n,  inakitig  pA8sau:c  from  Rio  de  Janeiro  to 
Baltimore,  reports  encountering  on  Nov.  30  and 
Dec,  1  a  ver>"  strong  curri-nt  from  sonih-oasl  one- 
eigbtU  Honlh,  which  bo  estlmuled  itl  :12  knots  per 
dour.  'I'ho  wind  WAJt  blowing  a  whole  gale  from  the 
north-ejisl  and  north,  and  lii^  veAftel  was  hove  to  for 
twenty-four  hours.  Hi«  position  at  noorf  on  Nov.  30 
wa*.  latitude  ;U°  'JW  north,  longitude  74<*  22'  west; 
and  on  Dee.  1,  latitude  :W  5' north,  longitude  73*^  2tV 
weftl.  Tlie  captain,  beini;  unable  to  account  for  this 
nnti«ual  current,  took  six  observations  between  noon 
of  Nov.  vK)  and  noon  of  Dec.  1  to  verify  tin.*  fact. 

—  The  earlier  editions  of  the  Coast  pilot  of  Alaska, 
prepared  by  Davidson,  and  published  by  the  Coast- 


fesaor  Oliver  are  fellows,  ^^lls«  forraer  wc-11  known 
for  his  mtitlieiuatlcal  Investittations  on  the  rigidity  of 
the  earth  and  on  Mdos ;  the  latter,  for  his  invesiigation 
of  Ihi*  classification  of  plant",  and  for  the  Iniporlant 
services  which  he  has  rendered  to  taxonomlc  boumy. 
—  The  work  of  establishing  secondary  nierldliins 
of  longitude  on  the  west  coast  of  Central  and  South 
America  by  means  of  the  submarine  cable,  which 
was  undertaken  by  Lieut. -Commander  C.  H.  Davi«, 
U.S.N..  has  been  completed,  SlAtions  were  estah- 
li8ho<l  at  various  points  between  La  Lii>erlai1.  San 
Salvador,  and  Valparaiso  ;  and  the  differences  of 
longitude  between  Valpai-aiso,  Arica,  Lima,  Tayla, 
Panama,  and  La  Liberlad,  weru  determined.  The 
tneasurements  between  La  Liberta<l  and  Guuiemala 
were  made  In  co-operation  with  Mr.  Miles  Rock  of 
the  Guatemala  survey.  From  Valparaifo,  signals 
were  exchanged  with  Dr.  Gould  at  Cordova  for  the 
purpose  of  connecting  the  measurements  mode  on 
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»nrvey  In  1867  ami  18011,  are  now  succeeded  by  a  new 
work,  exhaURtiv«>  of  all  known  nources  of  informa- 
tion, compileii  by  Mr.  W.  fl.  DkII,  assisted  by  Mr. 
Marcu»  iJaktfr.  Thi;»  is  entitled  'I'lulfie  coast  pilot, 
Ala%ku.,  purl  i ,' and  f^ives  sailing-directions,  with  charts 
mnd  vi<*w»,  for  the  inland  passage  from  the  north 
find  of  Vancouver's  Island  to  Dixon's  entrance,  and 
thence  along  iKe  coast  of  our  distant  possessions  to 
Vakiiral;  Bay,  where  the  shore  line  turns  westward. 
uch  additional  surveying  is  needed  to  attain  Gnal 
^luicuracy,  as  the  coast  Ls  fringed  with  many  islands, 
and  is  greatly  broken  by  Ion;;.  Irregular  fiords.  In 
the  noriherii  part  especially,  It  is  bold  and  mountain- 
ous, and  numerous  glaciers  descend  close  to  walcr- 
Irvel.  The  accompanying  ligure  gives  a  view  of 
Kasaan  liay,  and  recalls  the  abruptness  of  the  Nor- 
wegian coast. 

—  ynture  slates  ihal  Prof.  G.  U.  Darwin  of  Cam- 
bridge, and  Professor  Daniel  Oliver  of  the  Itoyal 
garden*,  Kew,  have  been  nominated  by  the  council 
of  ihp  Uoyal  stK'iety  for  tlie  award  of  the  two  royal 
medals  conferred  by  the  crown.  The  Copley  medal 
is  tu  be  luiven  to  Professor  Carl  Ludwii;  of  Leipzig, 
in  recognition  of  the  great  services  which  he  has 
rvndered  to  physiological  science;  Professor  Tobias 
ICohertus  Thal^n  of  Upsala  is  to  have  the  Kumford 
tncdal  for  his  speoiroseoplc  researches ;  and  the 
Davy  medal  Is  awarded  to  Prof.  A.  W.  H.  Kolbe,  also 
of  Leip/.i[5,  for  his  researches  in  the  isomerism  of 
alcohols.  The  two  [jCipzig  profe.*8ors  are  foreign 
nicmbens  of  tiie  society.     Professor  Darwin  and  Pro- 


the  west  coast  with  those  made  on  the  cast  coast  of 
South  America  in  I87>l  and  1^71'-  The  obftervations 
are  now  bving  reduced,  ami  prepared  for  publicatiou. 

— The  bureau  of  navigation  of  the  Navy  department 
announces  that  the  computations  and  discussions 
of  the  observations  and  experiments  for  determining 
the  velocity  of  light  have  been  completed,  and  ore 
being  prepared  for  publication. 

—  The  Navy  department  reports  that  the  'electric 
plant '  for  incandescent  lighting,  which  was  supplied 
to  the  U.  S.  S.  Trenton,  has  given  great  satisfaction. 
notwUhstAnding  «orae  defects  in  the  Insulation  of  the 
wires,  and  has  added  materially  to  the  comfort  and 
hcallli  of  the  officers  and  crew,  and  therefore  the 
Atlanta.  Boston,  and  Omaha  are  to  be  lighted  by  elec- 
tricity. The  plant  for  the  Atlanta  will  bo  supplied 
by  the  U.  S.  eleciric-llghllng  company  of  New  York; 
that  for  the  Boston,  by  the  Brush  electric  company 
of  Clevpland;  and  that  for  the  Omaha,  by  the  Con- 
solidated electric-light  company  of  New  York.  The 
merits  of  the  various  systems  may  thus  be  deter- 
mined. 

—  A  group  of  beetles  known  as  the  Stenini  has  re- 
ceived attention  at  the  hands  of  LieuL  Casey  in  a 
brochure  of  more  than  two  hundred  pages.  It  brings 
us  another  step  toward  the  aggregation  of  the  mate- 
rial for  a  wore  or  less  complete  monograph  of  our 
Staphylinidae.  The  work  has  been  carefully  and  con- 
scientiously done  from  the  aullior's  stand-point,  and 
but  little  adverse  criticism  caji  be  made  except  In  the 
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followinc  pirtlciilars:  there  U  an  evident  tendency 
to  divide*  specifAUpnuMimll  dftniUof  Hi-uIptiirL',  (nrlu- 
nAiely  checl(e<l,  as  the  author  admiu,  where  the 
spi'ctiiH'DS  lire  niinioruiis;  but  thij  summary  ndmlta 
ciglily-tiighL  bpocice  In  ii  Inindred  and  sevonly-two* 
fotiiided  on  only  one  nnd  iwo  specimens. —un  un- 
paralleled percentage  in  any  monogrnphlc  wi<rk  on 
Siiiphylinldao  ever  publistied.  The  descriptions  are 
iitinucessurily  verlKise  and  tiresome,  and  could  h»\o 
been  »bbrcvUied  by  half  with  advnnlag**  lo  bijib 
niilhor  and  rcadt-r.  The  division  nf  Sleniis,  In 
which  theaullior  belicTca  himself  to  have  taken  the 
iititialive,  in  nnneccssary  and  untenable.  The  gcuui) 
Areiis  ot  ras<'y  h»«  already  been  veparat^d  by  MoL- 
achiiUky  [Bull.  Mose.^  ISOO,  t,  5riO)  under  the  naiue 
numlstenus,  but  has  found  do  followers. 

—  The  American  brigantlue  Seuornta  was  in  lati- 
tude 35*  W  north,  longiti»ii!74°  12' west,  at  meridian, 
Nov.  1ft,  and  experit*nc*»d  the  severe  »torm  of  that 
date.  Al>out  two  p.m.,  wlien  it  was  blowing  very  hard 
from  ihe  north-east,  five  whirlwinds  were  seen  tu  the 
southward  and  eastward.  They  were  black  columns 
of  waU'f  about  four  hunrlred  feet  in  diuuieler,  and 
their  tops  sccined  to  reach  tlie  clouds.  They  moved 
with  great  velocity  at  right  angles  to  the  wind,  and, 
after  passin;;  the  vcssid,  disnppeared  to  the  northward 
and  westward.  Four  went  atiead  of  the  vessel,  and 
one  aj^tern.  within  a  half-mile.  The  whirlwinds  were 
moving  at  tlie  rale  of  twenty-five  or  thirty  miles  an 
hour.  The  iipiwanuice  of  watcrspouta  in  the  mid»t 
of  »  gale,  and  moving  at  rlf^ht  angles  to  the  wind,  is 
quite  uniMUal. 

—  Thti  molliipcan  fauna  of  the  Silurian  period  in 
Gotland  i9  iUustrnted  in  a  fine  quarto,  with  numer- 
ous piaies  by  Prof.  G.  Llndstrom  of  Stockholm,  pub- 
lished by  the  Swedish  academy.  It  eunipri»es  the 
^afttropiMls  and  pieropods,  and  is,  perhaps,  the  flrst 
piipcr  which  treats  at  all  fully  of  the  Silurian  mem- 
ber's of  these  groups,  nnd  contains  much  of  luiere&t, 
hoih  new  and  old.  A  Silurian  genus  of  Chitons 
(ClK-loden),  a  remarkable  Fatcllid  (Tryblldtum),  and 
a  very  large  number  of  forms  allied  to  the  recent 
Pleurotomariae,  are  fully  described.  The  presence  of 
Siibulil*9,  and  other  sIphonoRtomatous  gastropods  in 
Silurian  timeit,  is  demonstrated,  and  mime  extremely 
singular  new  genera  made  known.  The  text  is  in 
English,  and  tlje  whole  work  extremely  creditable  lo 
its  learned  author,  and  useful  to  the  paleontologist. 

—  An  otlditlonal  discovery  by  Dr.  Llndstrom,  In  the 
same  rocks,  is  worthy  of  special  notice.  In  beds 
which  are  said  lo  be  the  equivalent  of  our  Niagara 
group,  he  has  discovered  a  remarkably  well-preserved 
scorpion,  of  whicli  a  photograph  Is  before  us.  That 
it  was  air-brealliing,  though  found  in  a  purely  marine 
deposit  (into  which  it  wai  probably  washed),  is  proved 
by  the  fact  ttiat  one  of  the  stigmata  is  plainly  visible. 
Dr.  Thorell,  one  of  the  foremost  students  of  Arachnlda 
in  the  world,  and  Dr.  Lindstrom,  are  preparing  a 
paper  npon  it,  and  have  given  It  the  name  of  Palaeo- 
phoneus  nuiicluB.  No  scondons.  nor  indeed  any 
Arachnida,  have  before  been  found  fossil  in  beds  lower 
than  the  carboniferous  deposits,  i  n  which  some  Iwenly- 


fi?«  ipecies  have  been  found  In  th\f  r<>  > 
rope;  yet  this  Silurian  example  i?*  mor* 
anyfipecimen  of  a  fo$<iil  scorpion  from  aii>  iimiii<i1jI 
It  prcftcnis  some  marlieil  j^ecullarlties,  bat  It  s*m«^ 
Co  be  unquestioniilily  a  scorpion. 

—  In   his   'Contributions  to  Iho  tePthiry  ^oJi* 
and   paleontology  of  Llie  Unite<i   Sta^  A^\ 
Hellprln  has  collected  a  series  of  six  ;                   -di 
from  the  publiratlons  of  the  Phil  < 

sciencL'S.     Mr.  Ueilprin  does  not 

ence  of  any  pliocene  stniiu  In  the  east*  i  iL 

em  portions  of  the  ITnlted  States.     A  i  Isl 

a<lded  embntcen*  only  the  terliarles  of    tl;- 

and  Gulf  co;ut  re^jions,  and  th«  lower  hi 

ralley.    This  is  the  first  time  that  a  - 

ment  of  the  tertiary  geology  of  ih«  •  l| 

States  hai  Iweu  atteinpted;  and  Proi 

has  produced  u  work  which  will  l>e  va 

who  may   undertake   Uie  exhaustive   k<u<i> 

eastern  lei'tiarles,  whicli  they  »o  much  need. 

—  In  a  paper  rea*!  before  the  t-inr.' 
New  South  Wales.  Oct.  20  U»l,  Dr.  T  . 
tests  the  views  of  the  French  pli 

positiou  and  movem^^nts  of  the  v*  -  i»| 

merely  the  renulls  of  tlie  mech;uite»i  (<  rb» 

resisting  air,  and  gives  Instances  wherv  >  >• 

traction  had  been  clearly  proved, 

—  The  committee  on  organiKatlou   nf  the  Nin 
international    inedlcul   e»»ngross,  to   be   held    In 
Unit<Ml  Stales  in  IftS",  met  In  Washinu'-"    n  r ,  oq 
Nov.  2it,   !8tM,  for  the  detenninalioD  ■  ■  r»J| 
plan  of  the  congress,  the  election  of  :hei 
committee  who  will   Im>  nominated    t^  ine 
otfices  in  the  congress,  and  th*»  conMde:                 ,  i 
tions  of  flnanre.     The  officers  elected  are  lu  folloi 
president.  Dr.  Austin  Flint,  sen.,  of  New  Turl;;  >icfrj 
preiidentJB,    Dr.    Alfred    Stille   of   I'hi!                     tir, 
Henry  I.  Ikiwditch  of  Boston.  Dr,  U.^                <  i  of  J 
Montreal,  Canada;  secretary-general,  Dr.  J.  ^. 
lings.  U.S.  anny;  treasurer,  Dr.  J.  M.  Hrnvtie.  TT, 
navy;  members  of  the  executive  comn 
tlon  to  the  president,  secnnary-gpncral,  j 
Dr.  I.  Minis  Hays  of  PliiladelphU,  Dr.  A-  JacoW 
New  York,  Dr.  f.Miristopher  JuIhi^I  ni  nf  P:i»tfmi>i«, 
Dr.  S.  C.  Bu3ey  of  WasliingUjn.                                  '» 
mittce  will  proceed  ul  once  to  Ci                            '.  dCi 
organization. 

—  The  next  meeting  of  the  S'**-"'  '■■'  ■  '" 
of  the  eastern  Uniied  States  will  » 
ton,  D.C..  on  Monday  ami  Tues«i 
18M.  Ky  the  courtesy  of  the  Smi  ' 
the  snt'iety  will  have  the  use  of  i;.  . 
the  institution  for  its  meeting*.  The  tint  fecMh 
will  he  on  Monday  the  29lh,  at  ten  a.m.  pioiaptly.' 
It  is  expected  to  ha\e  a  discussion  on  the  t*MU?liti>L  '  < 
natural  history  In  colleges. 

—  The  San  DI«go  society  of    natural    history  liaa 
received   an    addition   to    Its    heir>tailHm    -^ 
hundr«'d  species  of  southern  and  lower  C-' 
plants.     This  series  of  plaiiU  will  be  known  as  Ui* 
Orcutt  herlmium. 
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TMAS  GREETING. 

sin  infant,  having  scarcely  at- 
two  years,  Science  does  not 
:s  usual  leading-strings,  but  hxs 
rtain  license  in  accord  with  the 
:  does  not  in  the  half  know  the 
"been  decked  in  a  new  dress  to 
t  what  the  child  says  may  be 
e  expected :  that  what  it  may 
sar,  its  lispings  shall  be  trans- 
c  at  its  new  dress,  all  salmon 
bor  scientiae*  does  not  mean 
.  scientific  tree,  nor  yet  a  tree 
ice  grows,  but  rather  the  tree 
e  fact  that  science  does  grow. 

you  will  fmd  a  picture  of  the 
!  Harvard  college  observatory, 
e  nature,  as  all  the  prominences 
circled  were  actually  observed, 
one  time. 

all  times  been  worshipped  by 
it  has  been  reduced  to  nothing 
3f  fire  rolling  on  through  space, 

fixed  by  Sir  Isaac  Newton,  his 

many  of  them  abandoned  him. 
:  souls  it  occurred  that  their  old 
\  fail  them  so  utterly ;  and  they 
ow  his  influence  on  the  growth 
e  of  stocks,  and  the  pointing  of 
this  there  is  more  in  the  open- 
y  would  also  call  attention  to 

has  in  bringing  out  the  flowers, 
s,  and  the  insects  that  tlie  birds 
1  to  feetl.  We  had  not  meant  to 
Bhip|>ers  such  vantage-ground ; 
n  the  pages,  we  find  something 
about  the  variations  of  temi)era- 
)oints  in  the  United  States,  and 
y  lines  the  jjoints  at  which  the 
emperature  for  the  year  is  the 
ena  which  depend  on  the  sun, 


—  and  certain  advice  to  farmers  which  would  be 
of  little  avail  if  the  sun  should  fail  to  perform  its 
part.  Whether  earthquakes  can  be  made  to  de- 
pend on  the  sun,  we  dare  not  say ;  but  there  are 
those  who  would  not  deny  him  even  that  power- 
But  at  last  we  find  some  small  evidence  of  a 
revolt  against  the  tyranny  of  the  sun.  For  years 
people  would  rise  as  the  sun  rose,  they  aimed  to 
eat  their  dinners  as  the  sun  crossed  the  meridian, 
and  they  donned  their  nightcaps  as  the  sun  went 
down.  A  few  wise  men  have  long  pointed  out 
that  the  sun  had  by  no  means  the  regular  habit 
he  had  the  credit  for;  that  often  good  people 
had  eaten  their  pudding,  and  got  well  into  their 
broth,  before  the  sun  had  crossed  the  noon-mark. 
This  is  all  changed.  Man  now  gets  up  by  a  rail- 
way-whistle, eats  his  dinner  by  a  railway-whistle, 
and  counts  his  sleepless  hours  at  night  by  railway- 
whistles.  That  it  may  be  clear  just  how  these 
whistles  blow,  we  give  a  map  showing  the  limits 
of  railway-time.  So  the  sun  at  last  has  lost  a 
part  of  his  former  pre-eminence,  and  yielded  it 
to  the  railway-king. 

The  natural  instinct  with  each  of  us  is  to  live 
within  himself ;  he  is  quite  startled  when,  at  times, 
he  notes  that  he  is  only  one  among  a  large  commu- 
nity ;  and,  as  we  view  with  indifference  the  toils  of 
some  distant  Tasmanian,  so  does  the  Tasmanian 
live  in  utter  ignorance  of  our  toils.  The  maps  of 
the  stars  we  give  are  from  some  point  in  the  solar 
system.  We  look  at  the  stars  as  i)retty,  bright  ob- 
jects in  a  frosty  sky.  Suppose  the  mai)s  made  from 
the  point  of  view  of  a  dweller  in  the  planetary 
systemabouto-Draconis :  would  our  sun  be  given  ? 
The  innovations  which  science  has  brought  to 
pass  have  startied  a  few ;  to  allay  which  fear, 
Science,  casting  about  in  search  of  an  anchor 
still  left  to  which  a  well-regulated  life  may  be 
moored,  has  hit  upon  the  almanac,  and  therefore 
gives  up  the  closing  pages  to  such  data  of  sun 
and  moon  risings  and  settings,  of  high  tides  and 
low  tides,  of  planets  good  and  planets  bad,  as 
may  enable  all  Its  readers  to  know  at  least  when 

it  is  day,  and  when  night. 
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SUN-SPOTS  AND   THE  EARTH. 

"  if  dusky  spots  are  varied  ok  his  hrota. 
And,  streaked  with  red,  a  troubled  cohr  show;  — 
That  sulleu  tHisture  shall  at  oHce  declare 
Winds,  rain,  and  storms,  and  elemtntal  war," 

Drvdkn. 

One  of  the  most  interesting  questions  of  mod- 
ern astronomy  is  whether  sun-spots  produce  any 
effect  upon  terrestrial  affairs,  and,  if  so,  of  what 
nature  is  their  influence,  and  how  extensive  ? 

It  is  an  important  question  too ;  for,  if  they  really 
do  exert  any  thing  like  a  commanding  authority, 
then  our  knowledge  of  the  laws  that  regulate  their 
extent  and  frequency  will  give  us  a  power  of  pre- 
diction, in  respect  to  coming  seasons,  of  the 
greatest  value  in  all  agricultural  and  commercial 
operations. 

It  was  ascertained  long  ago  (first  by  our  own 
Henry),  that  as  a  sun-spot  is  darker,  so  also  it  is 
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cooler,  than  the  bright  surface  of  the  sun.  Ac- 
cording to  the  ol>servations  of  Professor  Langley. 
the  black  nucleus  or  umbra  of  a  spot  emits  only 
about  fifty-four  per  cent  as  mucli  heat  as  an  equal 
area  of  the  normal  surface ;  and  Xhc pe» umbra,  the 
shaded  frinj^^e  around  the  nucleus,  about  eighty  per 
cent.  If,  then,  any  considerable  portion  of  the 
solar  surface  were  ever  covered  by  the  spots,  we 
should  reasonably  expect  a  notable  falling-off  in 
the  sun's  liglitand  heat,  andan  unmistakable  effect 
upon  climates  and  the  weather. 

It  has  been  found,  however,  that,  even  in  the 
most  extreme  cases  yet  observed,  the  portion  of 
the  sun's  surface  actually  occupied  by  the  spots  is 
relatively  very  small,  seldom  amounting  to  a  five- 
hundredth  of  the  whole,  and  then  only  for  a  few 
days  at  a  time.     The  direct  temperature  effect  of 


sun-s|x>ts   is  therefore  still   more    minute,  new 
reaching  a  thousandth  of  the  sun's  ivhole  beat 

But  while  their  direct  effect  is  thus  insensibltit 
does  not  seem  impossible,  nor  even  improtnbk 
that  the  spots  might  be  indicative  of  an  abnonDal 
condition  of  things  upon  the  sun's  surface,  sodi  as 
would  seriously  affect  the  earth's  revenue  of  beat 
We  might  suppose,  for  instance,  that  they  ae 
symptoms  of  a  general  chilling  of  the  solar  m- 
face,  or,  on  the  other  hand,  that  they  are  caari 
by  some  ebullition  from  beneath  the  surface,  wlick 
would,  on  the  whole,  raise  the  temperature  instol 
of  lowering  it,  and  so  compensate,  or  even  oio^ 
balance,  the  effect  of  their  darkness. 

In  regard  to  this,  it  is  now  only  possible  to  sir 
that  the  change,  if  any,  is  too  slight  to  be  detected 
by  our  present  means  of  observation.  It  is  ttF 
nestly  to  be  hoped,  that  before  long  some  appaiatis 
and  method  of  observation  may  be  devised  ddkMe 
enough  to  deal  with  the  problem ;  but  at  preseit 
they  do  not  exist,  and  no  one  knows  with  certaiatr 
whether  the  sun's  radiation  is  increased  or£imft> 
ished  when  sun-spots  are  most  prevalent. 

A  priori,  then,  we  have  no  reason  for  expecting 
any  perceptible  effect  of  sun-spots  upon  the  eardi's 
conditions.  But,  on  the  other  hand,  it  would  not 
do  to  assume  that  they  have  none ;  that  a  variatioD 
in  the  sun*s  heat,  even  too  small  to  be  directly 
measurable,  may  not  indirectly  produce  very  impor- 
tant consequences  by  disturbing  some  nicelv  ad- 
justed equilibrium.  The  gentlest  touch  of  a  child's 
finger  may  depress  a  key,  and  tire  a  mine.  It  is 
easy  to  imagine  many  ways  in  which  an  extremelv 
slight  change  in  the  temperature  might  occasion,  it 
it  did  not  strictly  cause,  such  alterations  in  the 
cloudiness,  or  in  tlie  direction  and  velocity  oi 
winds,  as  would  seriously  modify  the  climates  and 
the  fertility  of  large  regions  of  the  earth.  The 
question  is  sin.ply  one  of  fact. 

Since,  however,  it  has  been  discovered  that  tlicre 
is  a  somewhat  regular,  though  unexplained,  increase 
and  decrease  in  the  number  and  extent  of  the  sun- 
spots  (with  a  period  of  about  eleven  years),  we  arc 
in  a  position  to  investigate  the  subject  statisticailv. 
Il  is  only  necessary  to  compare  the  tabulated  data 
relating  to  the  spots  with  those  relating  to  tempera- 
ture, barometric  pressure,  magnetic  disturbance, 
rainfall,  height  of  water  in  rivers,  —  every  thing,  in 
fact,  that  fluctuates  in  our  terrestrial  affairs:  we 
may  even  justifiably  and  properly  include  in  our 
inquiries  such  matters  as  the  price  of  grain  and 
stocks,  financial  crises,  and  epidemic  diseases.  If 
in  any  case  we  find  that  in  a  sufficiently  long  run 
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the  vArialions  in  ihe  sun-spot  data  correspond 
exactly  to  those  reUUing  to  the  element  under  ex- 
;miination,  wc  shall  be  compelled  to  admit  some 
sort  ol  a  caiisal  connection:  and  that,  even  if  llic 
nature  of  the  conncoiion  is  inscrutable. 

Numerous  such  comparisons  have  been  made 
dunng  tlie  past  twenty-five  years.  So  £ar  Ihc  re- 
sults must  be  pronounced  indecisive,  except  as 
re^rds  the  effects  of  solar  distiirbances  upon  ter- 
restrial magnetism.  Here  all  the  investigations 
;igrec  in  showing  an  intimate  connection,  the  mech- 
anism of  which  is,  however,  still  unknown.  When 
sun-spots  arc  numerous  and  active,  we  always  liave 
magneUc  storms  tipon  ihe  earth,  manifested  by  tlte 
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aurora-borealis  and  by  stron]^  disturbance  of  our 
com|>ass*nccdles. 

The  invesiigalions  in  regard  to  other  elements 
have,  as  I'rofessor  Langlcy  says,  *'  nearly  every 
one  brought  out  .^ome  result  wliich  mij;ht  be  plausi- 
ble if  it  stood  -ilone,  but  which  is  apt  to  be  contra- 
dicted by  Ihe  others."  Kor  instance:  Dr.  Gould 
in  South  America,  and  Mr.  .Stone  at  the  Cape  of 
Good  Hope,  think  they  have  detected  a  slight  low- 
ering of  temperature,  amounliny  to  one  or  two 
dejfrecs,  at  the  time  of  sun-spot  maximum;  while 
nl  Edinburgh,  Smyth  reaches  a  similar  conclusion, 
except  that  the  minimum  lemperaiiire  follows  the 
sun-spot  maximum  at  an  interval  of  about  two 
years.  On  the  other  hand,  Chambers,  from  twenty- 
eight  years'  observations  in  India,  finds  a  r/V  0/ 
temptraturt  coinciding  with  the  sun-spot  maxi- 
mum ;  and,  in  op])o.sition  to  all  Ihc  others,  Jclinek 
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of  J'rague.  from  all  the  observations  he  tould  col- 
lect iu  Germany  up  to  1870,  obtained  a  purely 
negative  result.  Discrepancies  of  the  same  sort 
appear  in  the  results  of  other  investigators,  with 
reference  to  the  rainfall  and  the  liei^ht  of  rivers  in 
different  parts  of  the  eartli :  though,  on  the  whole, 
they  seem  to  show  a  slight  increase  in  the  rainfall 
(one  or  two  per  cent)  at  or  near  the  time  of  spol- 
mnximum. 

It  is  lo  be  remarked,  however,  that  these  dis- 
crepancies and  contradictions  by  no  means  dis- 
prove the  reality  of  sun-spot  influence.  It  is  quite 
possible,  and  even  likely,  as  iJr.  GotUd  and  others 
have  pointed  out,  that  slight  changes  in  the  sun's 
radiation  might  be  felt 
~  mainly   by   their  effect   in 

disturbing  alniospheric  cur- 
rents, and   so  altering  the 
disiribution    of    heat    and 
moisture,   rather   than    by 
any  general  effect.     In  this 
case.  Ihe  effects  in   neigh- 
borin^r   regions  would   evi- 
dently be  exactly  opposite 
in  character- 
As    matters   stand,  it  is 
clear,  in  the  first  place,  that 
a  much   longer  period   of 
obscr\ations  will  be  needed 
to  settle   the  question  de- 
cisively as  to  the  reality  of 
sun-spot  iniluence;  and,  in 
the  next  place,  that,  if  the 
influence  is  real,  it  is  only 
slighl,   and   so  masked   by 
other  effects  as  lo  be  difficult  oi  detection.     There 
can  be  no  reasonable  expectation  that  the  ordinary 
variations  in  the  stale  of  the  solar  surface  will  prove 
to  be  dominant,  or  even  very  important,  in  terres- 
trial meteorology,  or  in  human  conditions  that  de- 
pend upon  climate  and  Ihc  weather. 
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THE  rXSECTS  OF  THE    YEAR, 

"fairy  6itMiii 
Smiimgr,  'mitf  th*  gMdfn  air, 
tn  tkifft  »f yt'ftdmg  giUMamrr" 
Hooc. 

The  seasonal  appearance  of  insects  \'aries. 
.Some  species  are  found  during  several  months, 
others  at  all  times  of  the  year;  some  vary  in  dale 
of  appearance  with  the  earliness  or  lateness  of  the 
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season,  while  others  appear  quite  punctually,  re- 
gardless of  the  season.  In  the  same  locality  the 
peach  will  blossom  one  year  in  February,  another 
not  till  iMay;  and  there  is  similar  variation  in  the 
first  appearance  of  spring  insects.  The  irregularity 
lessens,  however,  as  the  growing  season  advances. 
July  is  more  uniform  than  April.  From  Uoston  to 
Enterprise,  Fla.,  one  may  travel  in  a  couple  of  days 
in  January  from  ice-Iiound  midwinter  to  summer 
temperature,  and,  with  the  progress  southward, 
activity  in  both  plant  and  in.scct  life  increases.  In 
a  country  so  vast  that  it  represents  sul>bareal  and 
sub-tropical  temperatures  at  one  and  the  same  time, 
it  were  eminently  improper  to  speak  of  the  ap- 
pearance of  an  insect  without  specifying  the  lati- 
tude. The  midwinter  difference  between  Maine 
and  Florida,  however,  is  not  the  difference  between 
dead  of  winter,  and  height  of  summer ;  because  there 
is,  even  in  the  subtropical  sections,  a  winter  or 
hibernating  period  when  insect-life  is  comparatively 
at  a  stand-still,  or  dormant. 

For  calendar  purposes  the  country  may  be  di- 
vided into  northern,  middle,  and  southern ;  and, 
where  not  otherwise  stated,  the  following  index  to 
the  first  appearance  of  some  of  our  more  conspicu- 
ous insects  will  have  reference  to  some  middle 
latitude.  St.  Louis  is  a  very  good  point,  being 
central  between  the  Atlantic  and  the  Rocky  Moun- 
tains, our  northern  boundary  and  the  (iulf;  while 
Washington  is  another.  lying  well  between  our 
northernmost  and  southernmost  borders.  IJe- 
tween  the  (iulf  and  Lake  -Superior  there  is  a  dif- 
ference in  earliness  of  spring  forms  of  nearly  two 
months,  or  of  four  to  five  days  with  each  degree  of 
latitude,  as  the  history  of  tlie  Rocky-Mountain 
locust  (Caloptenus  spretus)  and  of  the  army-worm 
(Leucania  unipuncta;  shows.  This  difference,  as 
already  indicated,  diminislies  for  summer  forms. 
Development  quickens  in  athiptation  to  the  shorter 
northern  season  :  and  a  widely  distributed  species, 
that  does  not  mature  till  August  in  Missouri,  or 
even  Texas,  may  appear  but  a  few  days  later  in 
Minnesota. 

January.  —  Hushed  in  a  frosty  cradle,  as  most 
lower  life  is  at  this  season,  the  snow-fieas  (genus 
Podura)  —  little,  blacl<,  springing  creatures  not  more 
than  one-twentieth  of  an  inch  in  length  —  may  never- 
theless be  seen  during  a  mild  spell,  abounding  on 
the  snow,  even  in  the  more  northern  states.  To 
the  southward,  whenever  the  temperature  is  above 
freezing-point,  the  farmer  will  start  from  his  corn- 
shocks  various  hibernating  bugs,  as  the  chinch-bug 
(Bli.ssus  Icucopterus)  and  the  tarnished   plant-bug 


(Lygus  lineolari.s);  while  the  housekeeper  maybe 
alarmed  by  the  buzzing  of  the  paper-wasps  (genus 
Polistes),  and  particularly  Polistes  metricus  and  P. 
annularis.  Still  farther  south  many  butterflies,  es- 
pecially the  yellows  (genus  Colias)  and  the  whites 
(genus  Pieri.s),  so  common  everywhere  later  in  the 
season,  may  be  observed. 

February,  —  In  average  or  normal  years  the  in- 
sect-life of  this  month  resembles  that  of  the  pn> 
ceding.  On  mild  days  swarms  of  small  gnats 
(Chironomidae)  dance  in  the  air  near  still  waters, 
while  near  larger  streams  small  sombre-colored  Xeu- 
roptera  (Perlidae)  will  often  fly.  The  wingless 
female  of  the  sjjring  canker-worm  moth  (Paleacrita 
vernata)  ascends  the  trunks  of  apple  and  elm  trees, 
while  the  male,  with  ample  wings,  flits  about  her. 
In  the  extreme  north  the  remarkable  wingless  and 
spider-like  dipteron  (Chioneavalga)and  the  equally 
remarkable  neuropteron  (Horeus  nivoriundusX  also 
wingless  in  the  female  sex,  may  be  seen  upon  the 
snow;  while  in  the  south  our  heaviest-bodied  but- 
terfly (Megathymus  yuccae)  and  our  most  graceful 
species  (Heliconia  charitonia)  are  conspicuous,— 
the  one  darting  swiftly  among  the  yuccas,  the  other 
slowly  sailing  through  the  dense  underbrush  of  the 
shady  hammocks. 

March. —  Insect  activity  now  rapidly  increases. 
With  the  thawing  of  the  ice  in  ponds  and  ditches, 
the  water-beetles  fDytiscidae)  appear,  while  in  the 
woods  many  species  of  ants  (Formica)  make  their 
way  from  their  subterranean  abodes.  Many  pine- 
boring  beetles  (liujirestidae  and  Scolytidae)  are 
seen,  and  a  small  dung-beetle  (.Apliodius  inqninatusi 
flies  in  countless  numbers.  The  velvety  brown 
larva  of  Telei^liorus  will  follow  the  melting  snow. 
the  brown  and  black  hedge-hog  caterpillar  (Arclia 
isabella)  will  scamper  across  a  sun-warmed  path, 
and  the  dipterous  Hibio  larvae  will  be  found  in 
masses  under  decaying  leaves  in  the  garden.  Oi 
butterflies,  the  mourning-cloak  (\'anessa  anlio;:'ak 
with  its  beautiful  purple-brown  and  cream-margined 
wings,  somewhat  the  worse  for  wear,  is  conspicu- 
ous; and.  of  moths,  the  cotton-worm  moth  (Aletia 
xylina),  the  army-worm  moth  (Leucania  unipuncta). 
and  Platyhypena  .scabra.  are  noteworthy  in  t3:e 
soutij. 

April.  —  The  first  flowers  of  spring,  and  espe- 
cially the  catkins  of  willows  and  poplars,  teem  with, 
insects  of  many  orders,  but  especially  the  Hymenop- 
tera  of  the  genera  Andrcna,  Halictus,  Melissodes, 
and  Nomada,  which  have  issued  from  their  under- 
grouml  nests.  The  honey-bee  (Apis  mellificaX  the 
carpenter-bee  (.\ylocopa  virginica),  and  the  bumble- 
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bcc  (Bombus)  arc  COnspicHOUs.  Among  Coleoi>- 
teni.  the  bllster-lwctlcs  (Mcloidae)  and  the  tiger- 
bectles(CicindcLidacjarc  noticeable  :  and  the  painted 
clytus  (CvUenc  pictus),  with  its  black-and-ycHow 
banded  coat,  will  be  common  in  hou'*cs  where 
hickory-wood  isuised  in  the  fires.  Among  Lepidi>|>- 
tcra.  the  lilues  (Lycaenidaek  the  monarch  or  milk- 
weed butterfly  (Uanaisarchippus),  tlie  Graptas,  and 
Eudamus  bathvUus  will  be  seen.  Among  Orihop- 
tera,  the  Acridium  americanuni  and  Oedlpoda 
phoenicoptera  will  be  noiiceal)le  among  wintering 
forms  on  account  of  their  larj^e  size. 

Afay.  —  In  this  mouth  the  hibernated  legion  is 
warmed  to  new  life,  and  the  number  of  species  oc- 
curring ii*  too  great  to  warrant  special  indication. 
The  large  tiger  swallow-tail  (Papilio  turnus)  darts 
swiUly  about,  while  a  lot  of  humbler  butterflies  are 
seen.  Those  gigantic  beauties  of  the  night,  the 
Cccropia  motli  (Plalysamia  cecropia)  and  the  Poly- 
phemus moth  (lelea^iolypiiemus).  are  seen  hanging 
listless  ax  they  just  issue  from  their  cocoons,  or 
pass  b;it-like  at  dusk  overhead.  Some  of  the 
hawk-moths  (Sphingtdae)  already  begin  to  hover 
at  twilight,  humming-bird  fashion,  over  honeysuckle 
and  other  honej -yielding  Howers.  The  cari>enier 
moih  (XyleutcN  robiiiiae)  will  be  found  early  in  the 
morning,  reeling  on  the  trunk  of  the  black  locust, 
Uanx  which  the  empty  pujw!  exuvium  sticks  out  as 
an  indev.  A  host  of  ffymenoplera  make  their  ad- 
vent; and  noticeably  the  gigantic  saw-lly  (Cimbex 
anieiicanaj  will  be  found  ovipositing  in  willow 
leaves,  and  the  pigeon  Trcniex  (Tremex  columba) 
in  old  maple  trunks.  The  buffalo-gnat  (Simulium) 
swarms  in  the  lower  Mississippi  country  to  the  in- 
jury of  all  kinds  of  stock.  The  fniil-growcr  find.* 
the  plumcurc«lio(Conoinichelus  nenuphar)  making 
its  <lreaded  cresrent-mark  on  his  fruit,  and  the 
canker  worms  blighting  his  apple-trees.  The  house- 
keeper observes  with  dread  the  various  clothes- 
moths  (Tinea)  and  the  carpct-beclle  (Anthrenus 
scrophulariae).  Uut  the  latter  part  of  the  month  is 
chieHy  characterized,  first,  by  the  hosts  of  delicate 
May-Hies  fKphemeridae)  which  issue  from  our  rivers 
in  the  sul>inugo  slate,  and.  attracted  to  ihe  light, 
crottil  on  wiiutows  and  around  lamps;  second,  by 
the  swarms  of  more  robust  May-beetles  (l-,ichno- 
sterna  fusca).  which  begin  to  defoliate  oak-groves 
Am\  poplar-trees. 

yu'tt, —  During  this  leafy  month,  when  nature's 
pulses  beat  most  strongly,  insect-life  is  at  its  acme. 
The  army-worm  marches  through  me.idow  and 
grain-field,  and  a  host  of  destructive  s|>ei  ies  gather 
force  and  spread  dismay.      The  woods  and  nicadows 


abound  in  gaudy  butterflies,  and  multiform  cater- 
pillars feed  voraciously.  The  commoner  firefly 
(I'hotinus  pyralis)  rises  slowly  from  the  moist 
grtjund  at  eve,  and  intennils  its  soft,  glowing  light. 
But  tlic  month  is  chiL-fly  characterized  by  the  ap- 
pearance of  thai  singular  periodical,  or  seventeen- 
year  Cicada  (Cicada  septendecim),  with  its  iredeciw^ 
or  thirlccn-ycar  race.  The  woods  rattle  with  its 
ht>arse  beat  about  the  first  of  the  month,  and  broods 
appear  in  some  locality  or  other  nearly  every  year 
The  present  year  (1885)  is  a  memorable  one:  for 
a  very  extensive  seventeen-year  brood,  which  ap- 
peared last  in  1S68.  and  has  been  fully  recorded 
every  seventeen  years  since  1715,  may  be  looked 
for  on  Long  Island  and  in  Monroe  county,  \.Y.,  in 
south-eastern  Massachusetts,  in  parts  of  Vermont, 
Pennsylvania,  Delaware.  Maryland,  Virginia,  Dis- 
trict of  Columbia,  in  north-western  Ohio,  in  south- 
eastern Michigan,  in  Indiana,  and  in  Kentucky. 

yuiy.  —  With  the  great  heat  of  July  there  is  less 
variety  of  insect-life  than  in  June,  and  the  month 
is  chiefly  notable  for  the  tormentors.  Horse-flics 
(Tabanidae)  interfere  with  the  ploughman's  work, 
mosquitoes  swarm  to  such  an  extent  in  the  north- 
west as  to  render  travel  for  l>oih  man  and  beast 
positively  dangerous,  while  the  bot-flies  (Oeslridae) 
attack  horses,  cattle,  and  sheep.  The  nests  of  the 
tent-calcrpillar  (Clisiocampa  amcricana)  and  of 
the  (all  wel>-worm  (Myphantria  textor)  disfigure 
orchard  and  foresi.and  the  tumble-dungs  (Canlhon) 
assiduously  roll  their  balls  of  dung.  The  liarsh 
rattle  of  the  do^-day  hai-\-est-fly  (Cicada  canicularis^ 
is  also  first  heard. 

Auj;nst. —  In  this  month  thefossorial  Hymenop- 
tcra  most  abound,  and  the  numerous  locusts  (Acri- 
didac)  begin  to  get  their  wings,  and  reach  their 
greatest  destrnctiveness.  The  katydids  and  the 
tree-crickets  also  become  full  fledged,  and  join  the 
oilier  insect  stridulalors  which  fill  the  late  summer 
and  autumn  nights  with  sound.  The  cotton-worm 
does  its  greatest  mischief  in  the  south,  and  t!ie 
chinch-bug  leaves  the  wheat-fields  for  the  maize. 
Many  true  bugs  (Hcmiplera)  get  their  wings,  among 
which  the  wheel-bug  (Reduvius  novenarius)  is  cr>n- 
spicunus.  The  dr.ignn-flies  (IJbeltulidae)  are  more 
numerous,  and  the  mantis  (.Mantis  Carolina)  and  the 
walking-stick  (Diapheromera  femorata)  acquire  full 
growth,  and  are  more  noticeable  than  formerly. 

Septtmbtr.  —  Many  of  tlie  insects  of  the  preced- 
ing month  are  still  more  noticeable  in  this,  while 
few  new  ones  appear.  The  blister-beetles  and  a 
vast  numlier  of  smaller  Hymenoptera  ahound  on 
tiic  flowers  of  the  golden-rod  ;  and  most  species  are 
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busy  providing  for  their  issue,  or  preparing  for 
winter  quarters. 

October.  —  This  is  the  month  when  spiders  of  all 
kinds  are  most  noticeable,  their  gossamer  threads 
glistening  high  up  in  the  air,  or  their  webs  dis(ij;ur- 
ing  shrubs  and  buildings.  Immigrant  plant-Hce 
come  on  the  wing  to  store  away  the  winter  egg  on 
congenial  trees ;  and  the  other  insects  most  notice- 
able are  those  which  hibernate,  and  are  getting 
ready  to  do  so.  The  buck  moth  (Hemileuca  maia) 
flies  quietly,  with  its  delicate  crape-like  wings, 
among  the  dropping  leaves  of  the  forest,  and  is 
the  species  most  peculiar  to  the  month. 

November. —  In  this  month  most  insects  are 
hushed  in  death  or  torpor ;  but  the  fall  canker-worm 
moths  will  rise  from  the  ground  after  a  se-'ere  frost, 
and  many  hibernating  Hymenoptera  and  Coteoptera 
will  take  an  airing  when  tlie  weather  is  mild.  The 
cluster-fly  (Pollenia  rudis)  holds  out  against  the 
cold  much  longer  than  the  house-fly,  which  it  so 
much  resembles. 

December.  —  Nothing  peculiar  marks  this  month ; 
but  most  of  the  species  mentioned  for  both  No- 
vember and  January  may  be  seen  in  December, 
when  the  temperature  and  circumstances  favor. 


WEATHER   FORECASTS. 

"  Another  tt(*rm  brtAving;  /  litar  it 
Sing  r  thf  ivinti." 

Smaksi-eake. 

The  methods  by  which  weather  forecasts  are 
made  are  based  almost  wliolly  upon  facts  of  ob- 
servation rather  than  upon  established  deductions 
of  science.  This  is  unavoidable,  because  atmos- 
pheric movements  are  very  complicated,  ami 
because  the  science  of  meteorology  is  not  yet 
sufficiently  advanced  to  satisfactorily  explain  them 
in  the  detail  necessary  for  successful  forecasting. 

The  leading  fact  upon  which  predictions  depend 
is  that  atmosi)heric  conditions  advance  in  a  direc- 
tion generally  easterly.     The  motion  may  v.iry  in 
velocity,  but  in  direction  is  usually  I)et\vecn  north- 
eas*  and    south-east,    rarely    towards    any    other 
point    of    the  'CJnp.iss.      During    this    advance, 
changrs  in  condit^n  may  occur:  and  it  is  neces- 
sary to  foresee  the  character  of  these  chan;;es.  as 
well  as  the  direction. and  rate  of  motion.     The  in- 
dications of   the   bapnieter  are   the  chief  aid  in 
understanding  the  we.ther  conditions  themselves, 
and  the  changes  whicl.  ^^y  l>e  expected.     At  any 
given  moment  there  exi-t,  in  the  territory  occupied 


by  the  United  States,  differences   in   the  atmos- 
plieric  pressure  which  may  amount  to  two  inches 
in  the  height  of  the  barometer.     Usually  there  are 
one  or  more  areas  of  pressure  above  the  average, 
and  one  or  more  below  the  average,  the  pressures 
at  intermediate  points  lying  between  the  highest 
and  lowest  values.     Each  of  these  areas  of  high 
and  of  low  pressure  is  accompanied  by  its  peculiar 
conditions,  and  is   moving  towards   the   Atlantic 
coast  with  varying  velocity.     Thus  the  low  area,  if 
its  centre  is  more  than  two  or  three  tenths  of  an 
inch  below  the  average  pressure,  is  accompanied 
by  clouds,  and  rain  or  snow,  and  forms  a  stonn. 
The  area  of  high  pressure  is  usually  attended  by 
clear  skies ;  and  the  radiation  of  solar  heat  to  the 
earth  during  the  day,  or  from  the  earth  at  night,  is 
unchecked  by  clouds :  consequently  in  summer, 
when  the  days  are  long,  the  temperatures  which 
accompany  an  area  of  high  pressure  are  above  the 
average;  while  in  winter,  when  the  nights  are  long, 
low  temperatures  are  found  with  high  pressures. 
Many  similar  facts  have  been  learned  from  the 
study  of  meteorological  observations,  upon  which 
dependence  is  placed  in  weather-predicting. 

Under  the  auspices  of  the  U.S.  signal-service, 
observations  are  made  three  times  each  day  at  a 
hundred  and  twenty-nine  stations  suitably  located 
Each  of  these  observations  is  made  at  the  sane 
moment  (seven  A.M.,  three  P.M.,  and  eleven  P.M., 
Washington  time),  and  includes  determinations  of 
the  atmospheric  pressure,  the  temperature  and 
humidity  of  the  air,  the  direction  and  velocit)*  of 
the  wind,  the  kinds  and  motion  of  clouds,  and 
other  meteorological  data.  The  results  are  at  once 
telegraphed  to  the  central  office,  and  maps  formed 
which  show  graphically  the  conditions  at  the  mo- 
ment of  observation,  and  the  changes  which  hai-c 
occurred  in  the  past  few  hours.  From  these  maps 
a  detailed  prediction  is  made  for  the  twenty-four 
hours  following,  based  upon  the  conditions  which 
exist  at  the  time,  the  changes  which  have  occurred, 
and  the  changes  which,  former  experience  sho%^, 
usually  follow  similar  conditions. 

The  weather  prediction  thus  assumes  that  com- 
ing changes  will  agree  with  the  changes  noted  in 
former  times  under  like  circumstances.  This  is 
true  on  the  average ;  but,  whenever  excepiion> 
occur,  the  prediction  fails.  Increased  skill  in  pre- 
dicting depends  upon  increased  skill  in  anticipat- 
ing tlicsc  exceptional  cases.  At  the  present  time 
the  government  predictions  are  verified  in  eiijlit 
cases  out  of  ten.  Reliable  forecasts  cannot  be 
made  for  a  period  longer  than  twenty-four  hours. 
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iOagh  it  is  hoped  that  an  increase  in  (he  time 
L)'  Ik*  successfully  made  at  some  future  day. 
icrc   is  needed   a  better   understanding  of   llie 

iVfS  which  underlie  atmospheric  chanijcs,  so  ih.Ti 
ipirical  generalizations  may  give  way  to  scientitic: 

iductions. 


EAKTJrQaAKKS  LV  THE   UNITED 
STATES  AND  CANADA. 

"  S<flmr  t^y,  the  tmrik 

SHAKSrKAM. 

TiiF  part  of  the  earth's  surface  occupied  by  the 
,^nitcd  States  is  not  •generally  rcgartled  a.s  much 
iffected  by  earthquakes.  As  compared  with  some 
ilher  localities,  this  is  true;  yet  records  show  that 
loderate  earthquakes  are  not  so  infrequent  here 
is  usually  sup;3osed. 

In  the  twelve  years  from  1872  to  1883  inclusive. 
'three    hundred    and    sixty-four   earthquakes    have 
been  recorded  as  occurring   in    Canada    and    the 
-United   States,  not  including  Alaska.     Their  geo- 
graphical  distribution    may  be   expressed  in  this 
ray.    Suppose  the  country  divided  into  three  dis- 
icts,  —  one    extending    from    the   Pacific  Ocean 
sastward.  lo    include    Idaho,   Utah,   and  Ariiona, 
hicli  may  be  called  the  I*acific  slope;  the  second 
xtcnding  from  Montana,  WyominjL;,  Colorado,  and 
[New  Mexico  eastward,  to  include  Ohio,  Kentucky, 
'ennessce.   and   Alabama,  which   may   be   called 
the  Mississippi  valley;  and  the  third,  or  Atlantic 
;lope,  extending  eastward   again   to   the  Atlantic 
lOcCan,  and  including  the  Appalachian  region  from 
the  St.  Lawrence  to  Florida  and  Georgia.     Then 
the  distribution  of  these  three  hundred  and  sixty- 
four  earthquakes  has  been 

Pacific  slope 151 

Mississippi  valley 66 

Atlantic  slope 147 

These  numbers  indicate  that  about  once  in  twelve 
lays  an  earthquake  occurs  s&mtwktre  in  the  United 
itates  or  Canada,  and  alKtut  once  a  month  one  oc- 
:urs  somewhere  on  the  Adantic  slope. 

It  is  quite  likely,  also,  that  for  every  earthquake 
rhich  is  of  sufficient  intensity  to  get  itself  noted  in 
the  midst  of  our  busy  American  life,  several  lighter 
^tremors  may  have  occurred,  which,  although  not 
fiolent  enough  to  attract  the  attention  of  any  one. 
vould  ycl  have  left  their  record  on  a  properly  con- 
(tructed  scismoscope. 


So,  if  any  of  our  readers  feel  disposed  to  set  up 
a  seismoscopc,  they  need  not  be  deterred  by  the 
paucit>'  of  shocks  in  our  country.  A  seismoscope 
an)'where  along  our  eastern  seaboard,  or,  still  bel- 
ter, on  the  western  coast,  might  fairly  be  expected 
to  record  ten  or  a  dozen  shock.s  in  the  course  of 
the  year,  and  might  detect  a  much  larger  number. 
Such  observations  would  be  of  high  scientific 
value. 


TEMPERATURE    AND    /TS    CHANGES 
IN  THE  UNITED  STATES, 

"  For  M«t,  caU,  mvi'st,  an^  dry,Jomr  ckampiau*  Ji^^ret 
Strfv*  k^rf/tr  mmiUry." 

MiLTOX. 

In  the  United  States  the  changes  of  tempera- 
ture with  the  sca.sons  are  of  several  types.  These 
are  illustrated  in  the  accompanying  diagrams,  con 
structed  chiefly  from  our  signal-service  re|)orts; 
tlic  thermometric  scale  being  indicated  by  marks 
for  every  twenty  degrees  Fahrenheit  on  the  left, 
and  for  every  ten  degrees  Centigrade  on  the  right, 
of  each  local  division.  The  middle  horizontal  line 
shows  the  measure  of  that  arithmetical  abstraction 
commonly  known  as  the  mean  annual  temperature; 
and  the  adjoining  lines  above  and  below  indicate 
how  much  variation  there  may  be  in  the  means  at 
difierent  years.  In  this  respect,  St.  Vincent,  Minn., 
has  a  much  more  irregular  climate  than  Key  West 
The  dots  connected  by  a  fine,  dotted,  curved  line, 
represent  the  mean  monthly  temperature,  begin- 
ning with  October  on  the  left  side,  descending  to  the 
January  minimum,  crossing  the  mean  annual  line 
about  April,  on  the  way  to  the  July  maximum,  and 
descending  again  lo  October  on  the  right  margin. 
In  illustration  of  the  least  annual  variation,  a  cur\'e 
is  introduced  for  the  equatorial  station  of  Singapore. 
at  the  extremity  of  the  Malay  Peninsula,  where  the 
mean  annual  change  is  only  seven  degrees  (F.); 
and,  in  contrast  with  this  torrid  uniformity,  we  (\ni\ 
Yakutsk,  Siberia,  in  the  so-called  temperate  zone, 
giving  the  greatest  known  annual  variation,  on 
account  nf  being  far  north,  and  far  within  a  great 
continental  region.  St.  Vincent,  the  coldest  of  the 
signal-service  stations,  is  probably  our  nearest  ap- 
proach to  this  extreme  variability. 

The  irregularity  of  the  monthly  means  in  differ- 
ent years  is  shown  by  short  transverse  lines  above 
and  below  the  dots:  these  are  farther  apart  in 
winter  than  in  summer,  on  account  of  the  frequency 
of  winter  storms  which  produce  great  and  suddi-n 
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changes  of  temperature.*  A  rough  measure  of  the 
average  daily  range  for  summer  and  winter  is  seen 
in  the  vertical  lines  drawn  through  the  July  and 
January  dots :  these  are  commonly  longer  in  sum- 
mer than  in  winter.  The  hottest  and  coldest  rec- 
ords  for  every   month   are   marked   by  A  and  V. 
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Denver  is  thus  seen  to  be  warmer  but  more  vari- 
able than  Pike's  Peak.  In  San  Francisco  the  sum- 
mer  heat   extremes   rise   higher  above   the  mean 

*  The  variation  of  monthly  means  for  Boston  is  large,  in  compari- 
son with  that  of  the  other  diaRrams,  partly  because  it  is  tJikcn  from  a 
thirty-five  year  record  inhtead  of  from  the  eltvcn  yr  fewer  year»  of 
the  Mgiial-scrvice  reports. 


curve  than  the  winter  colds  fall  below  it,  while  the 
reverse  is  the  case  with  New  Orleans.  The  ex- 
treme variation  between  winter  minimum  and  sum- 
mer maximum,  even  of  different  years,  is  only  23"* 
F.  at  Singapore :  our  least  variable  station  is  Key 
West,  with  a  maximum  change  of  53°  F.     Yuma. 

Arizona,       although 
well  known  as  often 
excessively  hot,  con- 
fines   its    variations 
within  93° ;    Denver 
has   a    recorded 
change  of  134"  from 
105°  to  —29°;  while 
Fort   Hcnton,    Mon- 
tana,  leads   the   list 
with    a    change    of 
167'',  between    108* 
and  —  59°,  but  even 
this  is  exceeded  at 
Yakutsk.     The  con- 
trast between    east- 
ern  and   western 
coasts  is  seen  in  the 
variability  of  Boston 
as  compared  with  St. 
Michel, on  the  coast 
of    France   in  about 
tlic     same    latitude, 
the     latter     being 
warmer     and      less 
variable    because   it 
lies  to   the    leeward 
of  a  temperate  ocean, 
while    Boston    is   to 
leeward    of    an    un- 
tempered  land;  and 
again   in   comparinj^ 
Iloston    (in    latitude 
42^^  21')    with    Sitka 
(in  latitude   57"'   3'). 
and  recognizing  the 
.small    difference    in 
their  mean  tempera- 
tures,   and    the    de- 
cided   decrease     in 
variability,  annual  and  diurnal,  in  going  from  the 
cast  coast  to  the  west.     The  effect  of  going  inland 
is  to  increase  changes  of  temperature ;  for,  while  the 
sea  is  conservative  of  its  warmth  or  cold,  the  land 
allows  great  and  rapid  variations.     If  the  climatic 
zones  had  been  first  named  in  this  country,  ours 
would  never  have  been  called  the  '  temperate.' 
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THE  COAf/NG  OF  THE  JiOBLX  AND 
OTHER  EARLY  BIRDS. 

'  Hait  thou  H^meH  ail  tht  hir>U  vtitknitt  4  ptn  f 
Ltrvfii  tMt  tui/tf-rixst,  antf  U/t  it  on  itt  staik  f" 

EMetLvtN. 

The  migration  of  birds  is  a  subject  which  is 
attracting  much  attention  in  many  parts  of  the 
world.  P'rom  earliest  historic  limes,  naturalists 
and  philosophers  have  written,  speculated,  and 
theorized  upon  the  periodic  appearance  and  dis- 
appearance of  the  species  with  which  they  were 
familiar;  and  the  coming  and  goinj;  of  many  were 
considered  of  ominous  portent. 

In  more  recent  times,  ornithologists  have 
watched  the  movements  of  birds  with  increasing 
interest,  and  have  accurately  recorded  the  facts 
observed.  But  it  is  only  within  the  last  few  years 
that  any  thing  like  a  systematic  co-operative  at- 
tempt to  study  bird- migration  has  been  made. 
The  work  w,as  begun  in  Germany,  and  was  soon 
afterwards  undertaken  in  Great  Britain.  In  the 
United  Slates,  co-o|jeralive  work  was  commenced 
in  the  Mississippi  valley  in  the  spring  of  1882, 
under  ilje  superintendence  of  Prof.  W.  \V.  Cooke. 
The  investigation  of  this  subject  was  deemed  of 
such  importance  that  the  American  ornithologists* 
union,  at  its  first  congress,  determined  to  extend  it 
over  the  whole  of  North  America,  and  for  this  pur- 
pose a]ipoinied  a  special  committee.  This  com- 
litiee  preparetl  a  circular  (of  which  six  thousand 
^pies  were  distributed),  selling  forth  the  objects 

view,  and  the  methods  by  which  they  were  to  be 
attained.     Through  the  co<jpcration  of  the  depart- 

sni  of  marine  of  Canada,  and  of  the  lighthouse 

)ards  of  the  United  States  and  Newfoundland, 
blank  schedules  were  also  supplied  to  the  keepers 
lighthouses,  lightships,  and  beacons,  through- 
ihc  whole  of  North  America.  The  committee 
already  received  returns  from  nearly  a  thousand 
:ions,  which  are  scattered  over  the  whole  coun- 

f,  extending,  in  the  east,  from  Sombrero  Key,  Fla., 
Newfoundland,  and,  in  the  west,  from  Arizona 
and  southern  California  to  British  Columbia. 

Most  birds  migrate  chiefly  by  night.     In  clear 

tather  they  Hy  high,  often  from  one  to  two  miles 
»vc  the  country  over  which  they  are  passing: 
while  during  dark  nights,  particularly  in  foggy 
weather,  they  often  lose  the  wav,  become  confused, 
and  fly  directly  toward  any  light  that  may  chance 
to  lie  within  tiic  field  of  vision.     Thus,  every  year 

my  thousands  dash  themselves  to  death  against 
ilhouses  and  lightships.     Birds  whose  summer 


and  winter  homes  are  widely  separated  often 
shorten  their  long  journeys  by  crossing  great  lakes, 
broad  bays,  extensive  seas,  and  sometimes  even 
considerable  stretches  of  open  ocean;  and  obser- 
vations in  various  parts  of  the  world,  carried  on 
over  many  years,  have  demonstrated  that  the 
places  of  crossing  arc  not  accidental,  but  that 
certain  definite  courses  are  followed  season  after 
season  with  surprising  regularity  and  precision. 
These  'avenues*  or  Mines*  of  migration,  though 
most  strongly  marked  in  aquatic,  marsh,  and  river- 
dwelling  species,  are  not  limited  to  the  neighbor- 
hood of  large  bodies  of  water,  but  may  be  traced 
throughout  the  entire  range  of  migration.  It  is 
also  well  known  that  in  nearly  all  bird.s  the  same 
individuals  return  to  identical  localities  year  after 
year. 

The  following  statement  of  the  times  of  arrival 
of  the  robin  (.Merula  migraioria)  at  various  places 
will  serve  to  show  in  a  general  way  the  progress 
of  its  advance  over  the  greater  part  of  North 
America  during  ilic  spring  of  18S4.' 

Our  C'lnimon  robin  winters  in  vast  numl^ers  as 
far  north  as  North  Carolina,  and  more  sparingly 
in  southern  New  Kngland,  New  York,  and  even 
in  southern  Ontario  north  of  Lake  Erie.  On  its 
northward  journey.  Dr.  Wheaton's  observers  in 
the  middle-vastern  district  found  it  at  Columbus, 
O.,  Feb.  13;  Cleveland,  O.,  Feb.  24:  I'etersburg, 
^^ich.,  Feb.  19;  Battle  Creek  and  Locke.  .Mich- 
March  10;  Sault  St.  Marie,  April  i.  In  the  Atlan- 
tic district.  Dr.  Fisher's  returns  show  it  at  Long- 
Island  City,  N.Y„  Feb.  10;  Sing  Sing,  N.Y.,  Feb. 
t4;  Lockport,  N.Y.,  Feb.  ifi;  Watertown,  N.Y., 
March  13;  Lake  George,  N.Y.,  March  20;  Ham- 
mondvtlle  (near  Lake  Champlain),  N.V.,  March  24: 
Boonville,  N.Y..  March  21  ;  Locust  Grove,  N.Y., 
Afarch  25.  In  Ontario.  Mr.  Mcllwraith  reports  it 
at  Hamilton,  March  17;  and  at  Ottawa,  March  14. 
In  New  England  a  few  wintered  in  the  southern 
portions,  and  their  march  northward  was  irreguKir 
and  often  interrupted.  Mr.  Sage's  observers  re- 
corded them  from  East  Hartford,  Conn.,  Feb.  2; 
Greenfield.  .Mass..  Feb.  3:  Thctford.  Vl..  Feb.  22; 
Hanover,  N.H„  March  21  ;  Waterborough,  Me., 
March  23;  Calais,  Me.,  March  30:  Moosehead 
I^ke,  Me.,  April  9.  In  Quebec  and  the  maritime 
provinces.  Mr.  Chrimbcrlain's  report  shows  them 
at  Montreal,  March  30;  Quebec,  .April  14;  (irand 
Menan    Island.    March    lo:    Halifax,    .March    18: 

I  Thoc  d>u,  by  permiuion  of  (he  coundl  of  fh«  Atnerican  omh 
ihokiKUt%*  unirrn,  have  been  iclcciod  flout  4  part  of  ihc  refums  on  Uic 
kpecin  Bamol. 
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St.  John,  N.B.,  March  20;  Prince  Edward  Island, 
April  15:  Godbout,  on  the  north  shore  of  the 
mouth  of  the  St.  Lawrence,  May  21  ;  Point  Rich, 
Newfoundland,  May  i ;  and  Greenly  Island,  off 
Labrador,  May  20.  In  the  Mississippi  valley, 
Prof.  W.  W.  Cooke  has  ascertained  that  robins 
usually  winter  north  to  about  latitude  39°,  but  that 
the  unusual  cold  of  January,  1884,  drove  the  bulk 
of  them  south  of  the  parallel  of  37°.  Returning, 
the  regular  advance  began  March  9,  and  in  a  single 
week  they  spread  over  Illinois  and  eastern  Ne- 
braska to  latitude  41°  51';  March  16  there  was  a 
slight  advance  in  Iowa;  on  the  19th  and  20th  they 
pushed  forward  in  Iowa,  Illinois,  and  Wisconsin 
(but  not  in  Nebraska),  to  latitude  43°;  March  21 
there  was  a  sudden  spreading  over  Wisconsin  to 
latitude  45°.  In  the  Red-river  country,  latitude 
47°  was  attained  April  3 ;  and  one  week  later  the 
first  robin  of  the  season  sang  at  Oak  Point,  Mani- 
toba, latitude  50°  30'.  From  Mr.  Belding*s  notes, 
it  appears  that  the  western  race  of  the  robin 
(Merula  migratoria  propinqua)  winters  more  or  less 
abundantly  throughout  the  greater  part  of  Cali- 
fornia, moving  northward  in  February,  March,  and 
April.  Its  nest  and  eggs  were  found  at  Seattle, 
Washin<;ton  Territory,  May  i.  In  Alaska  our 
robin  has  been  seen  in  the  Chilkat  region  as  early 
as  the  end  of  Ai)ril.  and  at  Nulato  about  the  middle 
of  May. 

The  following   statement   shows   approximately 
the  average  dates  of  arrival,  in  the  latitude  of  New- 
York  City  and  southern  Connecticut,  of  a  numlx;r 
of   common  and  well-known  birds.     The  yearly 
variation  is  considerable,  and  is  greatest  in  the 
early-comers,  amountina;  in  scnne  cases  to  upwards 
of  two   weeks.     The   robin   (Merula   migratoria) 
may  be  expected  about  the  middle  of   Felruary; 
wood-thrush  (Turdus   mustelinus).  first  week  in 
May :  brown  thrasher  (Harporhynchus  nifus),  May 
I :   catbird  (Mimus   Carolinensis),  May  i  ;  blue- 
bird (Sialia  sialis).  early  in  February;  house-wren 
(  Trogiody  tesaedon),  May  1  ;  yellow-rumpcd  war- 
bler (Dendmeca  coronata),  middle  of  April;  barn- 
swallow  rHirundo  crythrogastra  horreorumX  April 
25;  scarlet  tanager(Pyranga  rubra),  May  lo;  red-- 
eyed  vireo(\'ireoolivaceus),  May  6;  rose-breasted 
grosbeak  (Zanielodia  ludoviciana),  May  12;  indigo- 
bird  (Passerina  cyanea).  May  12;  chewink  {Pipilo 
erythrophthalmus).  May  i  ;  bobolink  (Doliclionyx 
oryzivorus).  May  10;   rcd-wingcd  blackbird  (Age- 
laeus    plioeniccus),    March    1  ;     Haltimorc    oriole 
Cicterus    galbula),    May    S;    king-bird    (Tyrannus 
Carolinensis),    May   8;    pewee   (Sayornis    fuscus), 


early  March ;  whippoorwill  (Caprimulgus  vocife- 
rus),  May  i  ;  night-hawk  (Chordeiles  pepctue).  May 
10;  chimney-swift  (Chaetura  pelasgica),  latter  part 
of  April  J  humming-bird  (Trochilus  colubris).  May 
5 ;  kingfisher  (Ceryle  alcyon),  flicker  (Colaptes 
auratus),  and  fish-hawk  (Pandion  haliaetus  Caro- 
linensisX  late  in  March. 


TORNADOES,    AND    HOW    TO    ESCAPE 
THEM, 

"  Bi&w,  winds,  and  crack  ycnr  ckteks  !    Rage  !  bUw  ! 
Yon  cataracts  and  kurricanptl,  tpvut 
Tiii  yon  have  drfkck*d  onr  stee/ies,  dreton'd  ike  cocks  ! 

Nay,  get  thee  in.     FH  pray,  and  then  I'll  sUep'^ 

Shaksprake. 

Tornadoes  are  among  the  most  characteristic 
features  of  the  central  states  of  the  Union.  Their 
opportunity  comes  when  a  broad  cyclonic  disturl)- 
ance  of  our  regular  westerly  winds  brings  cold 
air  of  the  north-western  plains  down  to  meet  warm 
southerly  winds  from  the  Gulf  of  Mexico.  A  mod- 
erate number  of  miles  east  of  the  average  contact- 
lines  of  these  two  currents,  the  tornadoes  arc 
formed,  when  they  appear  at  ail.  A  number  of 
them  frequently  occur  at  about  the  same  time,  for 
the  contrasts  of  temperature  and  moisture  that 
permit  the  development  of  one  are  generally  wide- 
spread enough  to  produce  several  more.  Fig.  i 
illustrates  the  tracks  of  the  tornadoes  of  Feb.  19. 
1883,  when  the  southern  states  were  swept  over  by 


a  large  number  of  these  storms,  —  in  Kentucky 
and  Alabama  about  noon,  in  eastern  Alabama  and 
Georgia  during  the  afternoon,  and  in  the  Carolinas 


nU^RMRBR    26.    1884.; 


573 


ailer  sunset,  —  tiie  progress  of  their  region  o(  oc- 
currence across  the  countr)'  corresponding  to  tlie 
pa.ssa^eof  the  bro.id  cyclonic  storm  that  gave  them 
birth.  The  signal-service  report  states  that  about 
a  thousand  persons  were  killed,  more  than  twice  as 
many  wounded,  and  three  or  four  million  dollars' 
worili  vy»"  pwpeiky  ilt.itr;^:*:!,  !._,  '.!.;■:  t*t"^*^  or 
this  single  day.  This  was  the  first  and  severest 
visitation  of  the  year. 

The  distinguishing  mark  of  the  tornado  is  its 
dark,  pendent  funnel-cloud  at  the  centre  of  the  most 
violent  winds.  The  rules  published  by  the  signal- 
service  for  escaping  from  such  a  storm,  when  it  is 
seen  approaching,  are  based  on  the  regularity  with 
which  tornadoes  move  to  the  north-east,  or  at  least 
to  some  point  between  east  and  norths  along  a  tol- 
erably straight  course,  at  a  rate  of  about  thirty 


an  hour  If  seen  to  the  north-west  or  south- 
east, the  tornado  will,  in  all  probability,  pass  to 
one  side  of  the  observer.  If  seen  in  the  south- 
west, a  few  moments'  watching  will  serve  to  dis- 
cover whether  the  funnel-cloud  is  advancing  so  as 
to  pa.ss  northwest  or  south-east  of  the  observer ; 
then,  without  waiting  too  long,  let  him  run  to  the 
open  side.  If  the  funnel-cloud  seems  to  come 
directly  toward  the  observer,  he  should  run  to  the 
north-west,  because  the  winds  on  liiat  side  are  a 
little  le.ss  violent  than  on  the  other,  and  the  chance 
of  escape  there  is  correspondingly  better.  In  re- 
gions  where    tornadoes    occur  frequently,   every 


house  should  iie  provided  with  an  underground 
chamber  or  dug-out,  easily  reached,  and  guarded 
by  a  strong  grated  door.  This  is  the  only  retreat 
on  the  storm-path  in  which  safety  can  be  found. 
The  effect  of  a  tornado  on  the  buildings  of  a 
western  town  is  seen  in  fig.  2,  copied  from  a  pho- 
tOTranh  taken  by  D.  H.  Cross  at  Grinnell.  lo., 
shortly  after  its  destruction  on  June  17.  1S82. 


BtOOAf/AG-r/.tfES  FOR  FLOWERS, 

"  A  Hit  'tit  my  /tiitU  that  rrrry  /tmufp- 
Enjryi  tkt  air  it  brfmikts" 

The  pressure  brought  to  bear  on  every  branch 
of  Industry  in  this  rapidly  moving  nineteenth  cen- 
tury has  not  failed  to  produce  its  effect  on  students 
of  natural  historj*:  and  comparatively  few 
of  the  present  active  workers  find  time  to 
Icisureh  ramble,  observe,  and  philosophize, 
as,  for  example,  Gilbert  White  did  a  centur>- 
ago.  Yet  there  is  scarcely  a  lover  of  nature, 
however  closely  confined  to  his  study  or 
laborator)',  who  does  not  listen  for  the  first 
twitter  of  the  bluebird,  or  delight  in  the 
first  bunch  of  violets  brought  by  the  spring, 
and  find  himself  cheered  by  the  chirp  of  the 
hist  robins,  and  the  flowers  of  the  witch- 
hazel,  on  the  threshold  of  winter.  Kor  such 
and  all  lovers  of  nature,  this  effort  to  indi- 
cate the  usual  time  at  which  a  few  typical 
plants  of  the  different  se.isons  may  fairly  be 
said  to  be  coming  into  full  bloom  is  made 
.ts  a  reminder  of  seasons  that  are  gone,  and 
a  prnmplcr  for  those  to  come. 

Like  the  birds,  flowers  varj*  much  in  their 
habits.  Some  st.iy  with  us  through  the  en- 
tire open  sea!ion,  and  push  their  heads  up 
at  the  very  edge  of  the  snow  or  in  the  heat 
of  midsummer;  some  come  at  their  ap- 
pointed time,  last  Imt  a  few  days  or  weeks,  and 
disappear  completely,  be  the  season  what  it  may; 
and  others,  usually  regular  in  their  blooming,  feel 
the  .stimulus  of  a  long,  warm  autumn,  like  the  last. 
and  anticipate  the  following  spring  by  unfolding 
more  or  less  profusely. 

Every  region  has  its  own  climatic  peculiarities 
and  its  proper  spring  and  autumn  ;  and,  though  the 
limits  of  these  may  vary  somewhat  from  year  to 
year,  there  is  usu.illy  some  close  observer  of  na- 
ture to  be  found,  who  prides  himself  on  knowing 
a  sheltered  place  where  he  is  certain  to  find  the 
trailing-arbutus  or  pasque-flower  at  about  the  same 
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date  every  year.  But  one  spray  of  arbutus  does 
not  make  a  spring,  and  the  lovely  May-flower  may 
not  reach  its  prime  of  beauty  and  fragrance  for 
some  time  after  the  most  sheltered  plants  open 
thejr  buds.  Even  in  the  same  neighborhood,  dif- 
ferences in  exposure  and  elevation  defy  an  exact 
tabulation  of  the  periods  of  leafing,  flowering,  and 
fruiting ;  and  the  moderating  influence  of  a  body  of 
water  may  retard  the  blooming  of  early  species  in 
its  immediate  vicinity  for  days  or  even  weeks. 

In  a  country  covering  neariy  twenty-five  degrees 
of  latitude  and  fifty-five  of  longitude,  with  lofty 
mountains  and  tablelands  and  low  valleys,  diver- 
sified by  great  lakes  and  rivers,  and  embracing 
every  variety  of  climate  from  the  subtropical  to  the 
subarctic,  with  excesses  of  humidity  in  one  region 
and  of  drought  in  another,  it  is  impossible  to 
arrange  the  phenomena  of  the  seasons  so  as  to  in- 
clude the  whole. 

On  comparing  the  data  obtainable,  however,  a  few 
general  features  are  found  common  to  a  great  part 
of  the  country.  Whatever  their  exact  date  of  leaf- 
ing or  flowering  may  be,  there  are  certain  genera  — 
like  the  maples,  poplars,  and  elms  among  trees,  and 
the  violets  and  wakerobins  among  herbs  —  that 
precede  most  of  their  fellows ;  and,  except  in  very 
anomalous  seasons,  their  species  succeed  each 
other  with  the  same  regularity.  Where  the  same 
plant  extends  from  the  Gulf  to  New  England,  it 
naturally  blooms  earlier  in  the  warmer  region :  but 
it  is  noticeable  that  the  difference,  greatest  in  the 
flowers  of  early  spring,  becomes  less  marked  as 
the  season  advances,  under  the  accelerating  heat 
of  the  northern  summer,  so  that  there  is  often  little 
difference  in  the  flowering  of  summer  and  autum- 
nal plants.  In  general  the  same  rule  applies  to 
species  occurring  over  a  considerable  range  of  alti- 
tude, and  is  now  and  then  illustrated  nicely  by  a  spe- 
cies with  a  wide  distribution  on  both  high  and  low 
ground. 

Floral  Calkndar.' 

Blooming  all  the  year  in  favorable  seasons.  — 
Chickweed,  dandelion  (N.X  Cherokee  rose 
(Al.),  Eschscholtzia,  Anagallis  (Cal.)- 

Jan.  i-io.  —  Ranunculus  californicus  (Cal.). 

Jan.  10-20.  —  Ribes  sanguineum  (Cal.). 

Jan.  20-30.  —  Red  cedar  (AL). 

Feb.  i-io.  —  Scoliopus  (Cal.),  red  maple  (Al.),  Salix 
scouleriana  (O.)- 

I  Based  on  the  notes  of  Dr.  .Mohr  Tor  Mobile,  Ala.  (Al.}:  Pro- 
fessor Porter  for  middle  Colorado  (3-6,000  feel,  CcJ.'  8-10,000  feet, 
Col.) :  Mr.  Rattan  for  San  Francisco,  Cal.  (Cal.) :  Mr.  Hay  for  St. 
John,  N.B.  (C):  Mr.  Howell  for  Oregon  (O.);  and  the  writer  for 
Wihconsin  aiid  New  York  (N.). 


Feb.  10-20.  —  Trillium  ovatum  (Cal.),  wild  plum, 
trailing-arbutus  (Al.). 

Feb.  20-28.  —  Choke-berry,  blue  violet  (Al.),  Den- 
taria  (O.). 

March  I -10.  —  Cottonwood,  sassafras  (Al.),  Ne- 
mophila  Menziesii,  Viola  pedunculata  (Cal.), 
Trillium  ovatum  (O.). 

March  10-20.  —  Oaks,  Pinus  taeda  (A1.X  Phacelia 
tanacetifolia,  Nemophilaaurita  (Cal.). 

March  20-30.  —  Locust,  flowering  dogwood  (AI.)^ 
Gilia  multicaulis  (Cat.),  Ribes  sanguineum  (0.). 

April  I- 10.  —  Violets,  Gilia  achilleaefolia  (Cal.), 
magnolia,  wild  cherry,  Oxalis  violacea  (A1.X 
skunk-cabbage  (N.). 

April  10-20.  —  Gilia  androsacea  (Cal-X  hickories 
(Al.),  red  maple,  cottonwood,  red  cedar,  pasque- 
flower (N.),  Delphinium  bicoJor  (Col.),  Nardos- 
mia  palmata  (C.X  Krythronium  (O.). 

April  20-30.  —  Ceanothus  thyrsiilorus  (Cal.X  poison 
sumach,  blue  flag  (Al.),  trailing-arbutus,  sugdr- 
maple  (N.),  Thlaspi  alpestre  {Col.\  spring  beau- 
ty (C). 

May  I-IO.  —  Calochortus  alba  (Cal.X  smooth  su- 
mach (Al.),  ash,  spring  beauty,  Krythronium, 
Trillium,  golden  currant  (N.),  spring  beauty, 
pasque-flower  (Col.),  Clematis  Douglasii 
(O/.). 

May  10-20.  —  Calochortus  Weedii  (Cal.),  sun-dews, 
New-Jersey  tea  (AL),  blue  violet,  wild  plum, 
wild  cherries  (N.),  Viola  Nuttallii  (Col.),  .Mer- 
tensia  alpina  (G?/.),  trailing-arbutus  (C). 

May  20-30,  —  Calochortus  pulchella  (CaJ.),  sweet 
bay,  dwarf  palmetto  (Al.),  barberrj-,  oaks,  apple 
(N.),  spring  beauty  {Col.\  Trillium  (C). 

June  i-io.  —  Lilium  pardalinum  (Cal.),  St.  Johns 
worts  (Al.),  blue  flag,  choke-berry  (N.X  Sophora 
sericea  (Col.),  golden  currant  {Col.),  Calypso 

MC). 

June  10-20.  —  Mentzelia  laevicaulis  (Cal.X  Vir- 
ginia-creeper (Al.),  raspberry,  locust  (N.i, 
Lepachys  columnaris  (Col.),  Anemone  multi- 
fida  (C^/.). 

June  20-30.  —  Rosa  Carolina  (Al.).  laurel,  sun-dews, 
Aquiiegia  coerulea  (N.),  Delphinium  azureum. 
Gilia  aggregata  (Col.),  Zygadenus  glaucus  (Ctf/.), 
Cypripedium  acaule  (C). 

July  i-io.  —  Sabbatia,  Aster  paludosus  (.\l.X  Vir- 
ginia-creeper, Rosa  Carolina  (N.),  Cleome  in- 
tegrifolia  (Col.X  pasque-flower  (G?/.). 

July  10-20.  —  Gentiana  oregana  (Cal.),  Habenaria 
ciliaris  (Al-X  New-Jersey  tea,  smooth  sumach 
(N-X  Pentstemon  glabra  (Col.X  Gilia  aggregata. 
Viola  canina  (Cc»/.),  Habenaria  psycodes  (C.). 
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July  20-30.  —  Rhexia^  Zygadenus  (Al.),  poison  su- 
mach (N.),  Grindelia  squarrosa  (Col.),  Aquile- 
gia  coerulea  {Co/.),  Lilium  canadense  (C.)- 

Aug.  i-io.  —  Zauschneria  (Cal.),  Petalostemon  co- 
rymbosum  (AL),  Sabbatia,  Habenaria  ciliaris 
(N.),  Helianthus  petiolaris  (Col.),  Erythronium 
grandiflorum  (C*?/.),  Rubus  villosus  (C). 

Aug.  10-20.  —  Chrysolepis  mariana  (Al-X  sun-flow- 
ers (N-X  Malvastrum  coccineum  (Col.),  Aster 
canescens  (G?/.),  lovage  (C). 

Aug.  20-30.  —  Lilium  catesbaei,  Liatris  elegans 
(AI.),  Solidago  altissima  (N-X  Solidago  missou- 
rt«nsis  (Col-X  Gentiana  Parryi  {Col\  Impatiens 
(C),  Aster  Douglasii  (O.). 

Sept.  I -10.  —  Nabalus  Frazeri  (Al.),  beech-drops, 
Liatris,  Indian  pipe  (N.),  Aster  spectabtlis  (CX 
golden-rods  (O.). 

Sept.  10-20.  —  Golden-rods  (Al.),  golden-rods,  sow- 
thistle,  Nabalus  Frazeri  (N.)  (C). 

Sept  20-30.  —  Gerardia  purpurea  (Al.X  gentians, 
Acalypha  (N.), 

Oct  i-io.  —  Aster  tradescanti  (AI-X  asters  (N.X 

Oct  10-20.  —  Gentiana  ochroleuca  (Al). 

Oct  20-30.  —  Gentiana  elliotii  (Al.). 

Nov.  —  Spiranthes  brevifolia  (Al.),  witch-hazel 
(N.). 

IMPORTANT  AGRICULTURAL    STATIS- 
TICS. 

Live-stock  in  the  United  States  in  1880,  excluding 
ranch-stock,  horses,  mules,  cows,  and  swine  in 
cities,  and  those  belonging  to  persons  not  owning 
or  occupying  farms. 

Horses  .     10,357^1  |  Sheep  .     ^S,t<iifosb 

Cows  (milch)    .        .     13,443.593 ,  Swine  .    47.687,951 

Other  cattle  .     33,488,590  , 

The  leading  states  in  the  raising  of  live-stock  are 
as  follows. 

Illinois,  horses 1,093,083 

New  York,  milch-cows i.437>855 

Texas,  oiber  cattle 3.387>967 

Ohio,  sheep 4.903.486 

Iowa,  swioe 6,034.316 

Average  yield  per  acre  of  cereals  in  the  United 
States,  1880. 

Bush.  Busk. 

Indian  corn        .         .               38+  Barley        ....      29+ 

Wheat        ....      13-    Rye >o+ 

Oau 95+  Buckwheat                               14— 

Cereals  raised  in  the  United  States  in  1880. 

Buik.  Biuk. 

iMltan  com                1.754.861,535 '  Barky  .  44.ii3.495 

Wheal                       •  559.479.505  I  Rye  •        •  •        •  i9.83».595 

Oats.        .                .  4071858,999    Buckwheat  .        .  11,817,397 


The  leading  states  in  the  production  of 

Bmh. 

llliiKHS,  Indian  corn  .  395,793,481  Iowa,  oats 

Iowa,  Indian  com      .  375,024,347  New  York,  o»\a 

Missouri,  Ind'n  corn,  203,485,731  Pennsylvania,  oats 

Indiana,  Indian  com,  115,483,300  Wisconsin,  oats 

Ohio,  Indian  com     .  111,877,134  California,  barley 

Kansas,  Indian  com,  105,799,395  Wisconsin,  barley 

Illinois,  wheat  .         ,     51,110,503  Pennsylvania,  rye 

Indiana,  wheat  .    47,384,855  Illinois,  rye 

Ohio,  wheat  .    46,014,869  New  York,  rye 

Michigan,  wheat       .    35,533,543  Wisconsin,  rye 

Minnesou,  wheat      .    34,601/130  New     York,      buck 
Iowa,  wheat              .    31,154,305       wheat 

California,  wheat      .    39,017,707  Pennsylvania,   buck 
Ilfinois,  oats              .    63,189,300        wheat    . 


cereals. 

Bitsk. 
50,610,591 

37.575.506 
33.841.439 
33,905,320 
12.579.561 
5,043,118 
3,683,631 

3."<.785 
2,634,690 
3,398,513 

4 ,46 1, 200 

3.573.3»^ 


Average  yield  of   corn  and  wheat    per  acre   (in 

bushels).  Corn.  IVkeat. 

Alabama i3+      6- 

Califomia 37+ 

Massachusetts 35+ 

New  York 33+ 

Illinois 36+     i6~ 

Pennsylvania 33—    13+ 

FkMrida 9—5-^ 

Georgia 9+7— 

Minnesou 33+     "  + 


»5+ 
16+ 
15+ 


ImpUfnents  and  workmen. 

Agricultural  implements,  number  and  value 
(1880). 

Number  of  establishments  ......  ■•943 

Number  of  hands  employed 39>58o 

Capital  invested $63,109,668 

Wages  of  workmen 15,359,610 

Value  of  material 31,531,170 

Value  of  implements  tnanufactured 68,640,486 

Number  of  reapers  and  mowers  manufactured   .  163,337 

Number  of  grain-cradles  manufactuied      ....       167,499 

Number  of  scythes  manufactured 1,344,364 

Number  of  horse-rakes  manufactured         ....        95*635 

Farms. 
Number  of  farms  in  the  United  States  in  1880, 
4,008,907. 

.States  then  having  200,000  and  upwards. 

lUincHS  .  355.741  I  Missouri  315,575 

Ohio    ...  347,189    Pennsylvania  3t3,54> 

New  York   .        .  24»/>58| 

Cotton  raised  in  1880. 
Total  in  the  United  States,  5,735^257  bales  of  475 
pounds  each. 

States  producing  500,000  bales  and  upwards. 

Baits.  Boies. 

Mississippi  .                       955.8o8  I  Arkansas     .  608,956 

Georgia                              814,441  { South  Carolina  .               5>3.548 

Texas ....      803,649  1  Louisiana    .  .               508,569 
Alabama                      .      699,654  I 

The  extremes  of  production  are  Missouri,  ^  of 
a  bale ;  Florida,  ^%  P^*"  *cre. 
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FEIV  PERTINENT  HINTS 
FARMERS. 


TO 


Fences  and  /arfn-buiidings. 
Season  fence-posts  one  year  before  using.  Cut 
oak  and  cedar  in  February,  chestnut  and  most  other 
woods  in  August.  To  insure  durability,  soak  the 
lower  ends  of  posts  in  brine  before  setting.  In 
the  east  the  cost  of  fencing  is  equal  to  the  value  of 
the  live-stock.  To  tear  down  a  fence  without  split- 
ting the  boards,  strike  the  side  of  the  post  near  the 
top  a  sharp  blow,  in  line  with  the  fence,  with  a  heayy 
sledge-hammer.  To  drive  nails  into  very  hard 
wood,  dip  their  points  in  oil.  Use  steel  nails  for 
fencing.  Paint  in  cool,  cloudy  weather.  Use  little 
lead  and  much  oil  for  first  coat.  It  does  not  pay 
to  paint  barns  which  are  boarded  vertically.  Lime 
will  remove  moss  from  roofs. 

Care  of  cattle. 
Try  standing  and  lying  on  a  hard  plank  floor 
twenty-three  consecutive  hours,  and  you  will  use 
the  stanchions  for  kindlings,  and  build  a  covered 
barnyard.  Feed  cattle  but  twice  daily,  always 
before  milking :  give  water  as  often,  at  a  tempera- 
ture of  55°;  it  is  safer  to  scrimp  food  than  water. 
Meal,  if  fed  alone,  especially  toyounj^  calves,  should 
be  spread  thinly  on  the  bottom  of  troughs,  so  that 
it  will  be  eaten  slowly,  and  be  insalivated.  Allow 
one  cubic  foot  of  air-space  for  each  pound  of  live 
weight.  Temperature  of  cow-siables  should  range 
from  45°  to  55°. 

Hints  OH  breedittii. 
Keep  a  mature  thoroughbred  bull  at  the  head  of 
the  herd.  Use  selected  common  cows.  Raise  all 
female  calves,  and  as  many  males  as  circumstances 
will  admit,  except  badly  marked  or  weak  ones  and 
those  from  tw<vyear-old  heifers.  Uniformity  in 
color,  shape,  and  general  characteristics,  adds  much 
tobeauty  and  value.  Heifers  tried  two  years,  if  not 
satisfactory,  should  be  fattened  and  sent  to  the  sham- 
bles. Weigh  the  milk  of  each  cow  at  least  one  day 
in  each  week.  Stop  guessing,  and  get  facts.  Selec- 
tion, food,  and  care  are  the  three  great  elements  of 
success  and  improvement.  Boys  and  cattle  should 
be  raised  on  the  farm,  not  in  the  city. 

Suggestions  about  dairying. 

Procure  a  number  of  glass  tubes,  sixteen  inches 

long,  one  inch  in  diameter,  and  closed  at  one  end. 

With  two  strips  of  leather  and  tacks,  fasten   them 

upon  a  board  two  feet  long  and  sixteen  inches  wide. 


Place  under  them  a  paper  ten  inches  wide,  ruled  with 
lines  a  tenth  of  an  inch  apart.  Fill  each  tube  to  the 
depth  of  ten  inches  with  one  cow's  milk.  The  lines 
will  designate  the  per  cent  of  cream.  Provide  a 
metal  dasher  for  each  tube,  and  attach  the  handles  of 
them  to  a  common  horizontal  handle.  Chum  all  the 
milk  in  the  tubes  at  one  operation,  and  note  the  per 
cent  of  butter  in  each  tube.  By  this  method  it  was 
proved,  that,  while  one  cow  produced  a  hundred  and 
eighty  dollars*  worth  of  milk  in  a  year,  another  pro- 
duced only  forty  dollars*  worth.    Nitrogenous  foods, 


A    CRKAM-TESTKR. 


such  as  cottonseed-meal  and  clover-hay,  tend  to  pro- 
duce large  quantities  of  milk,  the  butter  from  which 
is  inclined  to  be  oily.  Heat-producing  foods,  such  as 
corn-meal,  do  not  tend  to  largely  increase  the  flow 
of  milk,  but  to  improve  the  quality  and  quantity  of 
the  butter.  Animals  part  with  the  fat  of  the  body 
more  easily  than  they  extract  fat  from  their  food: 
hence  it  is  economy  to  moderately  fatten  the  cow 
when  dry.  Sweet  skimmed  milk  is  worth,  to  feed  in 
connection  with  other  food  to  a  good  breed  of  pigs, 
one  cent  per  quart.  Two  quarts  of  milk  drawn 
from  the  cow  by  the  calf  is  worth  three  quarts  fed 
to  it  from  a  pail.  Calves  are  more  cheaply  raised 
in  winter  than  in  summer. 

A  few  facts  about  manures. 
The  value  of  the  manure  of  a  thousand-pound 
cow,  liberally  fed,  ranges  from  five  to  ten  cents 
per  day,  exclusive  of  bedding.  Milch-cows  take 
from  their  food  about  twenty  per  cent  of  its  ma- 
nurial  value;  fattening  stock,  about  five  per  cent; 
young  animals  and  dry  cows,  ten  per  cent. 
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CHRONOLOGICAL   CYCLES,  1883, 

Dominical  letter D 

Epact 14 

Lunar  cycle  or  Golden  number 5 

Solar  cycle 18 

Roman  indiction 13 

Julian  period 6598 


FIXED  AND  MOVABLE  FESTIVALS  OF 
THE  CHURCH,  /88s. 

Kpiphany Jan.  6. 

Septuagesima  Sunday Feb.  i. 

Quinquagesima  (Shrove  Sunday) ....  Feb.  1 5. 

Ash  Wednesday Feb.  18. 

First  Sunday  in  Lent Feb.  22. 

St.  Patrick March  1 7. 

Palm  Sunday March  29. 

Good  Friday April  3. 

Kaster  Sunday April  5. 

Low  Sunday April  1 2. 

Rogation  Sunday May  lo. 

Ascension  Day  (Holy  Thursday) .     .    .    .  May  14. 

Pentecost  (Whit  Sunday) May  24. 

Trinity  Sunday May  31. 

Corpus  Christi June  4- 

St.  John  Baptist  (Midsummer  Day) .     .     .  June  24. 

Michaelmas  Day '   .    .    .  Sept.  29. 

First  Sunday  in  Advent Nov.  29. 

Christmas  Day Dec.  25. 


MORNING  AND  EVENING  STARS,  /SSj. 

Mercury  will  be  visible  as  morning-star  about 
Jan.  26,  May  25,  and  Sept.  15  ;  and  as  evening-star 
about  April  8,  Aug.  6,  and  Nov.  30. 

Venus  will  be  morning-star  till  May  4,  then 
evening-star  the  rest  of  the  year. 

Mars  will  be  evening-star  till  Feb.  11,  then 
morning-star  the  rest  of  the  year. 

Jupiter  will  be  morning-star  till  Feb.  18,  then 
evening-star  till  Sept.  8,  and  morning-star  again 
the  rest  of  the  year. 

Saturn  will  be  evening-star  till  June  18,  then 
morning-star  till  Dec.  26,  and  evening-star  again 
the  rest  of  the  year. 


SEASONS,  1883. 

(Eastern  standard.) 

Spring  begins March  20,  5*"  a.m. 

Summer   '* June  21,     2*'  a.m. 

Autumn    " Sept.  22,    4'*  p.m. 

Winter     *• Dec.  21,  lo**  a.m. 


TIDE   TABLE. 

The  table  of  tides  is  limited  to  points  on  the 
Atlantic  coast,  as  the  tides  on  the  Pacific  coast  are 
of  so  complicated  a  character  that  it  would  be 
impossible  to  refer  to  them  by  the  simple  table  of 
reduction  as  given.  The  actual  times  of  the  oc- 
currence of  high  and  low  water  are  much  affected 
by  the  force  of  the  wind,  a  difference  of  fifteen 
minutes  between  prediction  and  observation  often 
being  brought  about. 


IntervmU  to  be  tpplied  to  the  4«i>diid  time  of  high 
water  at  New  York,  found  In  the  cklendar  pege*. 


Eastport,  Me 

Mount  Desert  Island,  Me 

Belfast,  Me 

Portland,  Me 

Portsmouth,  N.H 

Ncwburypoit,  Mass 

Ipswich,  Mass. 

Rockport,  Mass 

Gloucester,  Mass. 

Marblchead,  Mass 

Salem,  Mass 

Plymouth,  Mass 

Provincetown.MasB 

Hyannis,  Mass 

Nantucket,  Mass. 

Vineyard  Haven,  Mass. 

Wood's  Holl  (north  side).  Mass 

Wood's  Holt  (south  side].  Mass 

New  Bedford  cntnuice  (Dumpling  R.),  Mass. 

Fall  River,  Mass. 

Newport,  R.I 

Point  Judith.  R.I 

Mootauk  Point,  R.I 

Watch  Hill,  R.I 

Stontngtoa,  Conn 

New  London,  Conn 

Norwich,  Conn 

New  Haven,  Ctmn 

Bridgeport.  Conn 

NewRochelle,N.V 

WcstPointjN.V 

Albany  and  Gicenbush,  N.V 

Brooklyn  (navy-yard),  N.V 

Newark,  N.J 

Sandy  Hook,  N.J 

Bamesat,  N.J. 


Add  3 


Sub. 
Add 
Sub. 


Add  o 


Cape  May  Landing.  N.J.  . 
Delaware  Breakwater,  Del. 


Delaware  City,  Del 

New  Castle,  Del 

Philadelphia.  Penn 

Annapolis,  Md 

Baltimore,  Md 

Havre  de  Grace,  Md.     .... 

Point  Lookout,  Md.  .     .    .    .    . 

WashingKm  (Long  Bridge),  D.C. 
Noriblk  (navy-yaid),  Va.  .    .    . 


Richmood, 

Hatteras  Inlet,  N.C 

Beaufort,  N.C. 

WilminffUM.  N.C. 

.Smithyille,  N.C 

Charleston  (new  Custom-House  wharf) ,  S.C. 

Beaufort.  S.C. 

Savannah  (drydock),Ga. 

Femandina,  rla 

St-  John's  River  (entrance) ,  Fla 

St.  Augustine,  Fla. 

Cape  Florida,  Fla 

Key  West.  Fla, 

Crar-K-rv.  r:a 


Sub.  3 

Add  o 


Sub.  o 
Add  t 

"  o 
Sub.  o 
Add  a 

"      3 

"  5 
Sub.  3 

"  I 
Add  I 

Sub.  o 
Add  I 
Sub.  1 


Add 
Sub. 


Add 


H  I 


57 

57 

t 

II I 

47  1 

*v 

38 
16 
3 
59 
5» 
4> 
>9 

!»4 

38 

58 

30 

5 

56 
o    35 

»  »5 

o  35 

o  19 

o  43 

o  35 

0  44 

1  I 
o    17 

9 
4 
5a 


l8.3 

9-9 
9-7 

I:; 

7-5 

n 
8.9 

9-3 
9.3 
tea 
9.a 
3-3 
3.0 
1.6 
4.0 
1.6 
3-7 
4.7 
3.9 
3-1 
1.9 
'-7 

2-7 

'•5 

Vo 
6.5 
7.6 
2.7 
2-3 
4-4 
5.0 
4.7 

:;l 

!■' 

0.9 

<-3 
«-5 
'•4 
;i.8 
a-7 
3.6 

3.0 
3.8 
2-7 
4-4 

l\ 

6.1 
5-3 
4.t 
t-3 
1.2 
1.9 
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ECLIPSES,  i8Ss. 

In  the  year  1885  there  will  be  four  eclipses,  —  two 
of  the  sun,  and  two  of  the  moon. 

I.  An  annular  eclipse  of  tlie  sun,  March  16; 
visible  in  North  America  p;enerally  as  a  partial 
eclipse^  —  being  annular  within  a  belt  35  miles 
wide,  drawn  through  WeaverviUe  and  Fort  Bidwell, 
C^. ;  Idaho  and  Boise  Cities,  Idaho ;  Bannack  City 
and  Gallatin,  Montana ;  Hudson  Bay  and  Green- 
land,— occurring  as  follows:  — 


SYMBOLS. 


Standard  timb: 


Me.    .    .  . 

BoMOB.  Mau.  .    .  . 

New  Yoft,  N.Y.  .  . 

PhilaMpliui,  Penn.  . 

Bufilo.N.Y.  .     .  . 

Pittaburgj  Penn.    .  . 

r%mnmtkm**    O.    .       .  . 

awaM.111.     .    .  . 

Nashvine,  Tenn.  .  . 

St.  Louis,  Mo. .    .  . 

Omaha,  N^.    .    .  . 

BiAimote.  Md.     .  . 

Wnlwicton,  D.C.  . 

Owrlettoa,  S.C.    .  . 

Savannah.  Ga. .    .  . 

JaclEioinnlle,  Fla. .  . 

Ralai^,  N.C.  .    .  . 

Mobile.  Ala.    .    .  . 

New  Orieans,  La.  . 

Memphis,  Tain.   .  . 

GalvettoD,  Tex.    .  . 

Sl  Paul,  Minn.    .  . 

DeoTer,  Col.     .    .  . 
Salt  Lake  City.  Uuh 

Santa  F6,  N.  Mex.  . 

San  Francisco,  Cal.  . 

Portland,  Ore.  .    .  . 


Begins. 


Boise  City,  Idaho  .  . 

Baniuck,  Montana  . 

WeaverviUe,  Cal.  .  . 

tort  Bidwell,  Cal.  . 


M. 

33  A. 

ao  A. 

13  A. 

10  A. 

a  A. 

I  >>    58  M. 

f  10    48  M. 

10    45  M. 

10    41  M. 

10  37  M. 
to    aS  M. 

o  7   A. 

o  6   A. 

11  57  M. 
10  54  H. 
to  53  M. 

o  o  A. 
10  33  M. 
10  aS  M. 
33  M. 
15  M. 
38  M. 
10  M. 
3  M. 
3  M. 
48  M. 

2  M. 

3  M. 
8  M. 

5>  M. 
57  M. 


Ends. 


II. 


M. 

_  58  A. 

a  53  A. 

a  46  A. 

a  43  A- 

a  4a  A. 

a  38  A. 

I  99  A. 

t  30  A. 

I  aa  A. 

I  ao  A. 

I  15  A. 

a  40  A. 

a  39  A. 

a  34  A. 

I  ai  A. 

I  17  A. 

a  31  A. 

1  It  A. 

I  8  A. 

I  15  A. 

I  o  A. 

I  as  A. 

0  I  A. 

1  53  M. 
53  M. 

10  30  M. 

10  41  M. 

11  49  M. 
It  57  M. 
10  33  M. 
10  39  M. 


It 


Annular. 


23  M. 
30  M. 


Duration  of  annulus,  from  J  to  f  of  a  minute. 

II.  A  partial  eclipse  of  the  moon,  March  30; 
invisible  in  America;  visible  in  Asia,  Australia, 
eastern  portions  of  Europe  and  Africa,  and  the 
western  Pacific  Ocean. 

III.  A  total  eclipse  of  the  sun,  Sept.  8;  invisi- 
ble in  North  America;  visible  chiefly  in  the  South 
Pacific  Ocean. 

IV.  A  partial  eclipse  of  the  moon,  Sept.  23,  24; 
visible  in  North  and  South  America  and  the  At- 
lantic and  Pacific  Oceans,  happening  as  follows :  — 


Stakdard  time; 


Moon  enters  penum- 
bra     

Moon  enters  shadow 
Middle  of  the  eclipse 
Mo(xi  leaves  shadow 
Moon  leaves  penum- 
bra    


Eastern. 

Central. 

Mountain. 

I>.  If.   M. 

D.  II.   M. 

D.  H.   M. 

34    0    0  M. 
34    I  14  M. 
34    348M. 
34    4a3M. 

33  11    0  A. 

34  0  14  M. 
34    t  48  M. 

34      3  33  M. 

33  10    0  A. 

33  It  14  A. 

34  048M. 
34    a  33  M. 

a4    536M. 

34    4  36  M. 

34    336M. 

Pacific. 


33   9   o  A. 
33  10  14  A. 

33  It  48  A, 

34  t   33   M. 

34    3  36  M. 


Magnitude  of  eclipse  =  o.79(moon's  diameter  =  i). 


.  Mars. 
.  Jupiter. 
,  Saturn. 
.  Uranus. 
.  Neptune. 


The  Sun. 

The  Moon. 

Mercury. 

Venus. 

The  Earth. 

Moon  runs  high. 

Moon  runs  low. 

Conjunction,  or  having  the  same  longitude 

or  right  ascension. 
Quadrature,  or  differing  90°  in  longitude  or 

right  ascension. 
Opposition,  or  differing  180°  in  longitude 

or  right  ascension. 
Ascending  node. 
Descending  node. 
Appended  to  the  stars,  '  souths,*  or  crosses 

the  meridian. 
Aries. 

"I 


Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 


Libra. 

Scorpio. 

Sagittarius. 

Capri  corn  us. 

Aquarius. 

Pisces. 


Sl/N~T/AfE  AND  CLOCK-TIME. 

One  very  often  hears  some  friend  say,  when  ex- 
tolling the  merits  of  his  watch,  that  he  sets  the 
sun  by  it.  It  Is  doubtless  supposed  by  many  that 
the  sun  is  most  regular  in  its  habits,  and  crosses 
the  meridian  exactly  at  noon ;  and  it  was  with  a 
feeling  of  regret  at  parting  company  with  a  so- 
supposed  faithful  time-keeper,  that  many  set  their 
watches  to  standard  time  on  the  19th  of  Novem- 
ber, 1883.  If  the  orbit  of  the  earth  were  perfectly 
circular,  and  the  sun  revolved  around  an  axis  per- 
pendicular to  the  plane  of  the  orbit,  then  the  sun 
would  have  the  reliable  character  with  which  it  is 
now  credited;  but,  unfortunately,  the  orbit  is  not 
circular,  and  the  earth  revolves  about  an  axis  in- 
clined to  the  plane  of  the  orbit,  so  that  the  appar- 
ent motion  of  the  sun  varies  in  rate  from  time  to 
time  through  the  year.  And  as  it  is  convenient  for 
us  to  have  our  days  of  equal  length,  the  mean  time 
to  which  we  set  our  clocks  differs  from  solar  time 
by  as  much  as  fifteen  minutes  on  the  loth  of  Feb- 
ruary, and  fully  sixteen  minutes  on  the  27th  of 
October.  The  relation  between  mean  time  (tlie 
time  we  use  on  our  clocks  and  watches)  and  solar 
or  apparent  time  (that  of  tlie  sun-dial)  is  readily 
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seen  irom  Uie  accompanying  diagram :  and  what  is 
mcan(  by  the  equation  of  time,  which  is  nothing 
more  than  the  difference  between   mean  time  and 


ii*<  1 

X, 

'*.*••»*.. -A 

Ua*   1 

/ 

.^ 

/ 

( 

v 

if 

Mai'u 

\   ) 

Ju<«i  1                                               1 

\ 

Jvwn 

JULV  1 

V 

^iM*   I*. 

*  ."li 

Am  1 

j 

•J, 

J 

•  Ur^\j 

1   ^ 

I 

T 

i 

s' 

DICM. 

.'5              "1 

Of  c  11 

\i          Mwut.t 

■1 

<o       \ 

9        ■  »  .  ,    '!*        « 

Ha»l»«TM,                                 '.■■»lI 

y'^         "            / 

"^^^  ^'^ 

lAbNAM  SlIUWIHL.  CUMfARI-^O.S  UF  MKAN  (OK  CLOCK) 
TIMB  WITH  iOLAII  (OK  ATVARKWT)  HMK  AT  TUB 
DKVKRAL  BRAS*,>NS  OK  THE  VKAB.  TMIC  VRRrBH' 
niCUlJ^R  CKKTRAt  USB  MFrRESEjn*  MBAN  TIME, 
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soUr  time,  nmy  be  seen  by  a  glance,  and  U  -  ■'■ 
by  the  length  of  a  liorizontal  line  running  ff  ■<■ 
vertical  line   through  the  zero  of  the 
|joini  on  the  cur\'e  corresponding  to  li 
which    the  equation  of   time  is  d- 
ordinary  purposes,  the  diagram  i&  - 
rale;  although,  of  course,  it  has  not  all  the  f 
ments   which   mighi  1«  suggested,  as,  in   f.i 
single  diagram  couki  not  bt  given  fcrr  all  yeai 


A'EIV  MAPS  OF  THE  HE.V 


The  accomi>anying  maps  represent  the  bcmvvsj 

from  the  nonli  pole  to  30"  soulh  of  the  eqi:  -f. 
and  include  all  stars  to  ihc  4}  mugnilude  inch 
In  some  instances  those  of  thf  4^  • 
Ifecn   incor7>orated   for  tlie  sake    i" 
and  convenience  of  identitication. 

The  maps  also  includi-  portions  of  the  mUkc^  »  t . 
the  paths  of  the  planets  during  the  year,  with 
location  in  these  paths  at  certain  deftnitc  intct    . 
From  these  the  p<:>sition  of  any  planet  Jor  ar.s    ].. 
ran  be  obtained  with  sufficient  accuracy  lor  finding' 
purposes. 

The  numbers  around  the  rircumi'ercace  of   the 
circular  map,  and  at  tlie  top  and  bottom  "*  •'—  •'■ 
taiigiilar  maps,  indicate  hours  of  right 
and  the  other  figures  along  the  line  of   o    . 
liours,  everj'  ten  degrees  of  declination.     TIu     .. 
ing  line  represents  the  ecliptic  or  apparent  path  at 
the  sun  in  the  heavens. 

The  months  at  the  borders  indicate  tlic  part  oi 
the  heavens  that  would  be  on  the  meridian  at  nine 
f)'clock  in  the  evening  at  the  various  times  rn- 
pressed.  Thus,  on  Jan.  i,  the  stars  along  the  lii 
of  3.7  hours  would  be  crossing  the  meridian  at  nii 
o'clock  in  the  evening,  and  on  Feb.  1  those  00  the 
meridian  of  j.S  hours,  etc 


/f/t  TES  OF  DOMEST/C  POSTAGE 

Lttieri  and  nit  olticr  written  nuiner.  whether  «cnkil  or  tin' 
nnd  oil  other  maltcr  icalerf,  nailctl,   inked,  tiot,  tir  biifnti*   \ 
manner,  to  that  it  cannot  be  luoil;  cxanuncil,  )'.- 
lion  thereof,  3  cents;  ^tmi-<mrtft,  each   ■   <  • 
{except  ncwffpapen  and  peiin(liir:iU),  in  :>  > 
(WO  ouiKes,  or  fnctton  then:'>r.  i  ceol  i 
CKcept  (or  a  single  book,  which  miiy  wc  _ 
)Nii»ory)  :  Mfwj/afifri  atu/  fitrioi/iVA't,  • 
four  ounce*,  or  fraction  ihercuf,  i  «jciii 
|Ku:katC<^i  cxkily  d}n:ucO  Un  cxamtnulkin,  per  oiincv.or  fnr-unn 
I  rent  (bntttof  weight  fottr  piiund*:  prrpaymeat  caniyKiwOff) 
trMion-dec  oo  letter^  or  other  smdcA,  to  ccntiw 
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STANDARD   TIME. 

For  the  convenience  of  the  travelling  public,  there  have  been  adopted  by  the  railroads  of  the  United 
States  and  the  Dominion  of  Canada,  and  to  a  certain  extent  by  the  municipalities  of  the  two  countries, 
five  different  standards  of  time,  extending  from  Nova  Scotia  to  the  I'acific  coast,  being  as  follows  :  — 


Namb. 


Intercolonial 
Eastern  .  . 
Central  .  . 
Mountain  . 
Pacific    .    . 


Central  meridian. 


60**  =  4**  west  from  (Greenwich. 
90®  =  6**     •*        " 

!  20**  =  S**       '*  "  " 


The  calculations  of  this  almanac  arc  given  i.n  heal  mean  time^  except  where  otherwise  stated.  To 
change  to  '  standard  time,*  ^pply  ^  P^^^  ^^  minus  correction,  to  be  found  by  subtracting  the  central 
longitude  of  the  adopted  standard  from  the  longitude  of  the  place,  reduced  to  time. 

For  example :  the  standard  of  Boston  is  the  *  Eastern  *  one,  carrying  (as  per  schedule  above)  the  lon- 


gitude of  75**,  or  5  hours,  which,  subtracted  from  Boston^s  longitude,  yV 


gives  a  minus 


result  of  3°  56',  or  16  minutes,  to  be  subtracted  from  the  printed  mean-time  values  for  Boston. 

Again:  the  standard  for  St.  Paul — the  *  Central'  one  —  is  6  hours,  which,  subtracted  from  St. 
Paul's  longitude  of  6**  12'",  leaves  a  correction  of  12  minutes  to  be  added,  in  order  to  change  to  St.  Paul's 
standard. 

The  following  table  gives  the  correction  for  a  numl>er  of  the  principal  cities  of  the  continent :  — 


STANDARD   TUfE-TABLE. 
Correction  to  be  applied  to  local  mean  time  to  obtain  standard  time. 


Ea»tpoTl,  Me.     . 
Bangor,  Me. .     . 
Augusta,  \fc.     . 
Portland,  Me.    . 
Concord,  N.H.  . 
Manchester,  N.H, 
Montpelier,  Vt. . 
Burlington,  Vt. . 
Boston,  Mass. 
Springheld,  Mass, 
Nortl^mpton,  Mass. 
Newport,  R.I.   , 
Providence,  R.I. 
Hartford,  Conn. 
New  Haven,  Conn. 
Albany,  N.Y.     . 
New  York.  N.Y. 
Utica.  N.Y.  .     . 
Syracuse,  N.Y. . 
Rochester,  N.Y. 
Buffalo,  N.Y.    . 
Newark,  N.J.    . 
Trenton,  N.J.    . 
Phibulelphia ,  Penn 
Hamsburg,  Penn. 
Pittsburg,  Penn. 
Wilmington,  Del. 
Baltimore,  Md. . 
Washington,  D.C. 
Norfolk,  Va..    . 
Ridunand,  Va. . 
Lynchburg,  Va. 
Wheeling,  W.  Va. 
Wilmington,  N.C. 
Raleigh,  N.C.    . 
Charleston,  S.C. 
Columbia.  S.C. . 


Staodaid. 


Oomr© 

tlOD. 


,  Intercolonial. 
I      Eastern. 


-35 

—  31 
-19 


-  9 
-15 
-14 


+  16 
-   3 


t-   6 


+  17 
+  33 


Erie,  Pfenn.  . 
Cleveland,  O. 
Ct^umbus,  O. 
Toledo.  O.  . 
Cincinnati,  O. 
Detnxt,  Mich. 
Lansing,  Mich, 
Grand  Haven,  Mich, 
Fort  Wayne,  Ind. . 
iDdianapolis,  Ind. . 
Chicago,  111.     .    . 
Cairo,  ill 


Springfield,  UL 

Galena.  III.  .    .  . 

Quincy,  ID. .     .  . 

Milwaukee,  Wis.  . 

Tanesviilc,  Wis.  . 

Madison,  wis. .  . 


Superior  City,  Wis. 

DuDuque,  lo.    .     . 

Davertport,  lo. .    . 

Des  Moines,  lo.    . 

Duluth,  Minn. .    . 

St.  Paul,  Minn.     . 

MinncapoUx.  Mimi. 

St.  Louis,  Mo. .    . 

Jcflerson  City,  Mo. 

Kansas  City,  Mo. . 

St,  Joseph,  Mo.    . 

Lawrence,  Kan.    . 

Topeka,  Kan.  .     . 

Omaha,  Neb.    .     . 

Lincoln,  Neb.   .     . 

Yankton,  DakoU  . 
.3  Bismark,  Dakota  . 
30  I'  Savannah,  Ga. .  . 
•f  34    I  Millcdgeville,Ga. . 


Central. 


Ci'rrefr 
UuD 


-40 

—  38 

-a6 

—  33 
-38 

—  23 
-15 


—  ID 

—  3 

—  a 

+     3 

+   6 

—  8 

—  4 

—  3 

-r  8 
■i-  3 
-*-  3 
+  14 
+  9 
+  la 
+  13 
+    I 

+19 

+  31 
■•■33 
+  34 
+  37 
+  99 

+  43 
-36 
-37 


I  Jacksonville,  Fla.  .  . 

,  Pcnsact^,  tla.      .  . 

.  IjTxington,  Ky.     .  . 

I  IxMiisvillc,  Ky. .     .  . 

!  Knoxville,  Tenn.  .  . 

'  Na.thville,  Tenn.   .  . 

Memphis,  Tenn.    .  . 

Montgomery,  Ala. 

Huntsville,  Ala.    .  . 

Mobile^  Ala.     .     .  . 

Holly  Springs,  Miss. . 

iackson.  Miss. .     .  . 

lew  Orleans,  La. .  . 

Shrcveport,  La.     .  . 

little  Rock,  Ark. .  . 
Fort  Gibson,  Ind.  Ter. 

Galveston/re*.     .  . 

Houston,  Tex  .     .  . 

Dallas,  Tex.      .     .  . 

Austin,  Tex.     .     .  . 

San  Antonio,  Tex.  . 
Cheyenne,  Wyominjt . 

Denver,  Col.     .    .  . 

Santa  Vi.  N.  Mex.  . 

Helena,  Montana  .  . 
Salt  I-akc  City.  Utah 

Virginia  City.  Nev.  . 

San  Diego,  Cal.     .  . 

Sacramento,  Cat,  .  . 

San  Francisco,  Cat.  . 
Olympia,  Wash,  Ter. 

Portland,  Ore.  .     .  . 

Quebec,  Quebec    .  . 

Montreal,  Quebec.  . 

Otuwa,  Ontario    .  . 

'  I'oronto.  Ontario  .  . 


tiiaiidard. 


Central. 


Mountain. 


Pacific. 


Eastern, 


—  a; 
-16 
-24 
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THE  SUJV  AND   THE  PLANETS,    THEIR  COAf PA /NATIVE  DIMENSIONS. 

The  acctimpanyin^  iltu-itration  (borrowed  from  (juillcinin'^  '  Lc  ciel')  shows  at  a  gUnce  tlic  relative  siie  nf  the  mn  ^^ 
planets,     i'he  sun  U  represemcd  In  an  abnormally  spotted  condition,  it  being  doubtful  whether  he  ever  displays  »•       ' 
Tbe  •(lual)  planets,  or  a^teruids,  one  or  more  of  which  ure  dt^cuvered  each  raunlh,  ci>uld  nut  be  rcpmcnlcd  an  «•   - 
as  the>  wr.iild  be  invisible,  the  actual  diameters  of  some  not  being  more  than  a  few  mite^.      The  ovrrwhclniirr      - 
well  brought  out ;  its  vohime  Is  six  hundred  times  that  of  all  the  planet;* ;  and,  it  placed  in  a  balance,  tt  » - 
hundred  and  forty  limes  their  total  mass.     The  following  talile  shows  the  relative  masses  and  densities  uf  the  |  ...... 

PKKUTV.  I  PLAVVT** 

o.iii     I  Neptune    .    .15.771       •^tit 


ri.AHKTR. 

MAIS. 

PKIOI  \  \ , 

n.^Krrs. 

MMS. 

pBwsrrr. 

VASS, 

Mercury     . 

:  :;^^ 

1.376 

E^rth    .    . 

.     1.000 

I-OOO 

lupitef  .    . 
Saturn  .     . 

309,018 

Venu* 

o.*«5 

Mar*      .     . 

.     o.toy 

o.6gs 

.  9».3M 

tRCBMilRR   2r»,    1HH4.I 


lEN 
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Af/tP   OF  THE  SOLAR  SYSTEM, 

The  orbits  of  the  five  inner  planets  and  of  many  of  the  periodic  comeix  arc  given  in  the  accompany- 
ing diagram,  which  is  drawn  approximately  to  scale,  the  orbits  of  the  satellites  being  enlarged  d?  pre- 
vent confusion.  Satum  wrnild  appear  at  a  distance  of  3.62  inches  from  the  sun,  if  its  orbit  were  drawn 
on  the  same  scale,  Uranus  at  a  distance  of  7.29  inclics,  and  Neptune  at  a  distance  of  12.2S  inches.  The 
shaded  portion  indicates  the  region  within  which  the  asteroids,  or  smaller  planets,  are  found ;  and  the 
rbit  of  the  largest  nf  these,  and  those  long^est  known.  —  Vesta.  Ceres,  Pallas,  and  Juno,  —  are  given, 
he  earth  has  one  mo'tn;  Mars,  two;  Jupiter,  four;  Saturn,  eight;  Uranus,  four;  and  Neptune,  one. 
Ceres,  the  first  asteroid,  was  found  in  iSoi.  Pallas  in  1S02,  Juno  in  1S04,  and  Vesta  in  1807.  Tlie 
first  asteroids  discovered  ranged  between  300  and  ^00  kilometres  in  diameter;  while  the  smaller  ones, 
which  have  l>een  more  recently  found,  often  are  not  more  than  from  30  to  50  kilometres  in  diameter 
(10  to  25  miles).  The  distance  of  the  sun  from  the  earth  is  said  to  be  92.500,000  miles ;  and  the  distance 
of  the  nearest  fixed  star,  if  given  on  the  same  scale  as  the  diagram,  would  be  7t{,ooo  inches  (atx>ut  a  mile 
and  a  quarter). 
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There  are  but  few  families  of  the  floral  kingdom  that  arc  more  interesting,  as  regards 
their  life-history  and  their  physical  peculiarities,  than  the  Orchids.  Until  very  recent 
years,  they  were  little  known  in  this  country,  and  even  now  they  are  not  fully  appreciated 
or  understood,  save  by  botanists  and  a  small  number  of  floriculturists.  On  the  Continent 
of  Europe,  however,  their  curious  shapes,  their  exquisite  beauty,  and  the  delightful  fra- 
grance of  the  rarer  species  of  some  of  these  plants  have  attracted  many  observers  ;  and  it 
may  even  be  said  of  the  orchids  that  there  they  are  looked  upon  as  "  the  elfte  of  the 

FLORAL  KINGDOM." 

The  natural  habitat  of  the  orchid  is  chiefly  in  the  tropics,  and  by  far  the  most 
beautiful  of  the  species  comes  from  the  East  Indies.  Certain  species  are  found  growing  in 
all  warm  and  moist  latitudes,  while  a  few  grow  in  this  country  as  far  north  as  Canada. 

There  are  two  general  classes  of  orchids ;  one  class,  called  the  Epiphytes,  embraces 
those  plants  which  live  upon  other  plants,  branches  of  trees,  on  blocks  of  dry  wood,  and 
even  upon  stone,  deriving  sustenance  from  the  air ;  the  other  class,  the  Terrestrial,  few  in 
number,  include  the  plants  which  grow  in  and  upon  the  soil.  The  most  beautiful  and 
the  most  costly  species  of  orchids  belong  to  the  first  class.  These  two  classes  are  dis- 
tributed into  seven  orders,  severally  named  in  accordance  with  their  individual  pecul- 
iarities. 

The  magnificent  volume,  the  full  title  of  which  is  given  above,  is  the  most  extensive 
attempt  yet  made  to  illustrate  the  orchids.  It  contains  twenty-four  reproductions,  each 
life  size,  aild  resplendent  in  natural  color.  All  of  these  illustrations  were  drawn  by 
the  artist  from  specimens  found  in  American  collections.  Such  collections  are  not 
numerous,  indeed,  they  are  exceedingly  rare,  and  have  cost  their  several  owners  thou- 
sands of  dollars.  It  is  reported  that  a  small  fortune  has  been  paid  for  a  single  plant. 
Next  to  possessing  one's  own  collection  of  orchids  is  the  possession  of  this,  the  only 
work  which  has  ever  succeeded  in  doing  justice  to  these  regal  flowers. 

In  the  volume,  the  order  of  MALAXK^  is  exhibited  by  three  exquisite  illustra- 
tions. The  characteristic  feature  of  the  blossoms  is  their  waxy  softness.  The  Dcndro- 
btums  are  notable  types,  and  are  not  only  highly  prized  as  such,  but  are  looked  upon  as 
among  the  most  beautiful  of  the  orchidacese.  Some  of  them  bloom  in  summer,  others  in 
the  winter ;  some  can  be  raised  only  in  green-houses,  while  others,  and  they  are  many, 
will  grow  readily  in  the  sitting-room. 

The  second  order  of  orchids  is  embellished  with  two  specimens  of  Masdciailiti:^ 
five  of  the  Cattkyo'.,  and  three  of  the  Lceiue,  Some  of  the  Masdevallia  present  a  remark- 
able appearance,  and  the  flowers  closely  resemble  spiders  and  other  insects.  What  the 
rose  and  the  lily  are  among  flowers,  the  Cattleya  is  among  orchids,  —  pre-eminently 
beautiful.  The  flowers  present  all  shades  of  rose,  rosy-lilac,  crimson,  carmine,  and  ruby- 
purple.  Being  natives  of  the  temperate  regions  of  South  America,  they  can  be  grown 
easily  in  our  climate,  and  thrive  well  on  billets  of  wood  in  pots  or  baskets.  The  illus- 
trations of  this  exceedingly  interesting  variety  are  among  the  finest  in  the  volume,  and 
the  longer  the  eyes  linger  over  them  the  greater  and  stronger  grows  the  attraction.  Not 
long  ago,  one  specimen  of  Cattleya  Trianae,  a  variety  here  shown,  commanded  eleven 
hundred  dollars  at  a  public  auction. 

THE   STORY   OF   THE   ORCHID. 

The  story  of  how  the  orchids  became  so  much  admired  is  fraught  with  interest. 
Travellers  in  the  East  had  long  known  of  their  lovely  existence,  but  they  brought  home 
with  them  only  preserved  specimens.  At  length  a  few  living  plants  were  carried  to 
England,  were  kept  alive  for  a  season,  and,  finally,  they  perished.  Other  attempts  were 
made  to  grow  them,  and,  since  1820,  the  true  plan  of  their  growth  and  propagation  has 


been  understood.  The  orchids  are  now  reared  in  all  parts  of  the*"  world,  and,  as  their 
rarity  decreases,  their  cost  is  diminished  and  their  popularity  increases. 

The  Cultivation  of  Orchids  is  easily  comprehended,  and  the  method  is  very 
simple,  as  the  pages  of  this  volume  successfully  explain.  Heat,  ventilation,  and  moisture 
are  the  chief  factors,  "  An  orchid  house,"  says  the  author,  "  should  smell  sweet  as  a 
flowery  meadow  does  during  a  sudden  burst  of  sunshine  after  a  summer  shower."  They 
require,  however,  "  as  much  care  as  a  large  family  of  children,  and  in  bestowing  such 
attention  on  the  plants  we  come  to  love  them." 

The  variety  of  Phal^nopsis,  of  which  three  illustrations  are  presented  in  the  volume, 
derives  its  name  from  a  fancied  resemblance  of  the  central  part  of  the  flower  to  a  winged 
moth  or  butterfly.  To  the  same  order  belong  the  varieties  of  Oncidium  and  the 
Calanthe,  each  illustrated  with  one  specimen.  For  winter  decoration,  the  last  named  is 
very  desirable,  their  only  defect  being  want  of  foliage.  The  brides,  or  Air  Plants,  are 
set  forth  in  one  design,  which  admirably  reveals  a  combination  of  rich,  evergreen  foliage 
and  opposite  leaves,  with  gracefully  curved  flower  stalks  and  beautiful  blossoms.  They 
are  natives  of  the  hottest  parts  of  India  and  other  tropical  regions,  and,  attached  to 
trees,  imbibe  their  whole  nutriment  from  the  atmosphere.  They  are  all  of  easy  growth, 
and  are  not  costly. 

The  third  and  most  numerous  of  the  Orchid  tribes  is  the  Odontoglossum.  Of 
this  species  three  varieties  are  displayed  in  the  volume.  These  are  properly  classed 
as  "  cool  orchids,"  and  are  found  chiefly  in  the  mountain  ranges.  Two  specimens  of 
the  Lycaste  are  shown.  One  of  these,  the  Lycaste  Aromatica,  is  of  the  same  tribe  as 
.the  Vanilla  Aromatica,  which  furnishes  the  rich  vanilla-bean  of  commerce.  Another 
beautiful  orchid  exhibited  in  the  volume  is  the  Vanda  Suavis,  sometimes  called  "  the 
sacred  mistletoe."  The  variety  of  Cymbidium  receives  one  illustration.  It  is  so  named 
on  account  of  the  fancied  resemblance  of  the  centre  of  its  flower  to  a  canoe  or  boat. 

The  seventh  and  last  tribe  of  Orchids  is  the  Cypripedium,  of  which  three 
specimens  are  shown.  Of  this  tribe,  species  are  quite  generally  distributed  over  most 
Northern  States  and  Canada.  The  State  of  New  York  furnishes  six  varieties.  The 
word  "Cypripedium  "  is  synonymous  with  "  Venus's  Slipper."  Cypripedium  Nivium,  or 
snowy-white  Venus's  Slipper,  exhibits  flowers  of  pure  white,  dotted  minutely  in  violet. 
One   glance   at   this  exquisite    floral,  gem    suggests   the   devout    sentiment   of   Mrs. 

Sigourney :  — 

"  Who  hung  thy  beauty  on  such  slender  stalk, 
Thou  glorious  flower?" 

But  it  is  impossible,  in  this  brief  sketch,  to  give  more  than  the  merest  suggestive 
outline  of  the  scope,  value,  and  interest  attached  to  this  truly  regal  volume.  While 
looking  over  these  plates,  which  fairly  rival  Nature  herself,  one  cannot  but  recall  the 
study  which  the  late  Mr.  Charles  Darwin  gave  to  orchids ;  indeed,  his  volume  on 
"  Insect  Fertilization  "  can  fittingly  be  read  in  connection  with  them.  Our  interest  in 
orchids  is  enhanced  by  a  knowledge  that  they  seem  to  possess  a  sort  of  intelligence, 
and  that  they  are  mostly  dependent  for  the  germination  of  seed  and  their  future  growth 
upon  insect  agency.  Mr.  Darwin  has  explained  all  this,  and  these  pictures  stiil  further 
elucidate  the  methods.  We  behold  how  it  is  that  the  insects,  generally  bees  and  the 
butterflies,  are  attracted  by  the  perfume,  or  by  their  own  hunger,  to  the  bosom  of  flow- 
ers where  pollen  is  stored ;  that,  while  feeding  or  visiting  in  the  flowers,  a  portion  of 
the  pollen  adheres  to  the  insect,  and  is  carried  by  it  to  a  needed  spot,  —  some  pistillate 
plant.  The  poet  Cowper  thus  expresses  the  scientific  truth  in  regard  to  orchid  repro- 
duction :  — 

"These  have  their  sexes ;  and,  when  summer  shines. 

The  bee  transports  the  fertilizing  meal 

From  flower  to  flower,  and  e'en  the  breathing  air 

Wafts  the  rich  prize  to  its  appropriate  use." 
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